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Geography Going National

We stand on the threshold of a new era in 
geographical education in Australia. The Australian 
Curriculum is being phased in over the next couple 
of years in all states and territories. For the first 
time, geography is a compulsory subject for all 
students and professional learning in geography 
will be needed by many teachers.

It is this last point about the need for teachers to 
develop expertise in geographical education that 
is addressed in a number of the papers in this 
volume. This theme will be picked up again in 
next year’s volume as it is so critical in our move 
to the Australian Curriculum. Don’t forget that 
the AGTA and affilates’ websites provide most 
valuable resources on geographical education. 
Two examples of these resources are Towards 
a national geography curriculum for Australia at 
www.agta.asn.au and Professional standards for 
teaching school geography at www.agta.asn.au/
news/professional_stds/index.htm

Volume 24 commences with the Report from 
Malcolm McInerney as Chair of AGTA Ltd and 
a welcome to our Patron, Tim Costello. Tim’s 
agreeing to be our Patron was announced at the 
AGTA Conference in Adelaide in January this year. 
It was a great pleasure to have Tim address the 
Conference. You may read more on our Patron 
on the AGTA website at www.agta.asn.au/patron/
index.htm

Grant Kleeman starts our section of refereed 
papers with some wise considerations of the place 
of textbooks in geographical education. One of 
the things that strikes me is the enduring nature 
of textbooks with their ease of portability (can go 
just about anywhere). In today’s technologically 
advanced world, textbooks are often augmented 
with first class resources in digital form including 
web based ones. Read how Grant sees the 
evolution – not revolution – of geography 
textbooks in our modern era. 

Nick Hutchinson then gives us a professionally 
informed view on the importance of skills 
development in geography students and especially 
the how to do it rather than the easier what to do.

Following that your Editor teamed with one of the 
world’s pre-eminent science educators to consider 
the critical role of guided inquiry in the Australian 
Curriculum as well as existing curriculum. A 
framework is provided to help teachers decide 

Ken Purnell
Editor, Geographical Education

how best to use inquiry processes in the learning 
experiences that they create. 

Using empirical research data, Frances Chumney 
and Otto Zinser from the United States then give 
us insights into some of the gender differences 
in achievement that may occur in geographical 
education that teachers need to be cognisant of. 

Rod Lane then considers the knowledge and skills 
of experienced geography teachers – what helps 
a teacher to become more expert. Read in the 
context of the Professional standards for teaching 
school geography, Rod’s article gives you great 
food for thought as you reflect upon your own 
professional practices. 

Phillip Wright’s paper then completes the 
reviewed section and considers the all-important 
role of imagination in geographical education. 
Imagination facilitates that wonderful human 
attribute: creativity. In listening to Dr. Edward 
deBono recently, he suggested that in our thinking 
we do about 80% analysis and 20% creativity – it 
should be 50/50. Phillip’s paper is timely too as 
we consider ways to upskill teachers to become 
teachers of geography.

A special thanks to all those who contributed 
papers for review and particularly those who 
made it to publication. We look forward to more 
contributions for 2012 that align with the AGTA 
Conference in 2013: Geography’s new frontier, 
and particularly those that contribute to the 
professional learning of teachers in geographical 
education.

Following the refereed papers Geoff Paterson has 
done a meticulous job as usual as Editor of the 
Book reviews. No doubt you may be familiar with 
some of the teaching and learning resources in the 
reviews and learn about new ones that may be of 
interest to you.

The theme for Geographical Education for volume 
25 is Geography’s new frontier. This will pick up 
on the AGTA Conference for 2013 (see www.agta.
asn.au) 

Should you wish to submit an article for review 
with Geographical Education for volume 24, please 
email this to me by end of May 2012 at k.purnell@
cqu.edu.au

Guidelines for authors for Geographical Education 
are available at: www.agta.asn.au/Geographical_
Education/index.htm

Editorial
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Chair of Director’s Annual Report 2011
Malcolm McInerney
AGTA Limited, Chair of Directors

Australian Curriculum: Geography 
Continues to Develop, as does AGTA as 
the Peak Body for Geography Teachers 
in Australia
In 2011 AGTA’s work has continued to be 
dominated with the development of the Australian 
Curriculum: Geography. The curriculum has 
reached the draft scope and sequence stage of 
development and all augurs well for the planned 
launch of the curriculum in September 2012. The 
imminent launch of the curriculum has meant 
that 2011 has been an exciting and unparalleled 
year for geographical education in Australia. 
October 2008 seems a long time ago when AGTA 
in collaboration with the Institute of Australian 
Geographers and the Royal Geographical Society 
of Queensland established the ‘Towards a National 
Geography Curriculum in Australia’ (TNGC) 
project as a pro-active initiative to prepare the 
stage for the development of the Australian 
Curriculum for geography. AGTA is confident, as 
the curriculum becomes a reality, that the time, 
money and personal investment involved with 
this initiative was well worthwhile and put us in a 
favourable position to ensure that the curriculum 
to be developed will be a 21st Century geography. 
It is worth noting at the beginning of this annual 
report that ACARA has comprehensively used 
our TNGC work to guide the process and that 
some of our members (AGTA Board Directors and 
AGTA affiliate members) have played a crucial 
and significant role in the development of the 
Curriculum for geography as members of the 
Australian Curriculum, Assessment and Reporting 
Authority (ACARA) Advisory bodies and writing 
panels.  Whilst this work has created an increased 
workload and investment from AGTA and its 
officers, this report will show that we have also 
been able to maintain our regular activities to 
promote geographical education in Australia. 

Promoting Geography in Australia: Tim 
Costello as AGTA Patron
As support for AGTA’s goal to promote Geography 
in the Australian community and media, in 
January 2011 Tim Costello, CEO of World Vision 
and well recognized humanitarian was formally 
appointed as AGTA Patron. In his Keynote address 
at the AGTA conference, Tim said in regards to 
geography: 

Geography gives students … “a framework 
that will enable them to always be mapping 
their terrain, a primary life skill�”

Tim’s keynote can be viewed on the AGTA 
website at http://www.agta.asn.au/conf2011/
presentations/costello_t.htm

Tim brings a humane and humanitarian edge to 
the worth of geography as illustrated in his recent 
articles in major Australian newspapers:

“We need young Australians who can learn 
from the past and be critically aware of the 
issues facing the world in the present and 
the future� Geography challenges students 
to investigate, question, evaluate and apply 
their learning to the world in which they 
live� It involves hard, critical thinking, the 
development of important knowledge and 
skills and an engaged, involved outlook; a 
desire not merely to observe the world but 
to change it for the better�”

We look forward to working with Tim over coming 
years to promote geography in the Australia 
community. 

AGTA’s Representative Work
AGTA has an important role in representing 
geography teachers on a variety of national 
committees to ensure that the voice of geography 
educators is heard.  Such roles are increasingly 
important in terms of the national focus and the 
national curriculum developments. 

Portfolios for the purpose of representation were 
allocated as follows:

Australian Federation of Societies for Studies of 
Society and the Environment: Emmy Terry (voting 
representative) and Margaret McIvor (AGTA 
representative).

Institute of Australian Geographers: Malcolm 
McInerney

Australian Academy of Science’s National 
Committee of Geography: Grant Kleeman

National Education Forum: Malcolm 
McInerney (Executive member of the NEF)

Reports
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National Geographic Channel Australian 
Geography Competition: Margaret McIvor

Spatial Education Advisory Committee: 
Malcolm McInerney

ACARA Advisory Panel for Geography: 
Malcolm McInerney, Rebecca Nicholas and 
Nick Hutchinson.

I am happy to report that AGTA is considered 
as an important member of these groups and is 
considered as one of the associations with a ‘Big 
picture’ view of the need for representation via 
national umbrella organisations and is prepared 
to invest in members of its board to always be 
represented at meetings and to participate in 
required activities

AGTA’s Continued Involvement In 
ACARA’s Curriculum Development 
Process
In January 2011 ACARA released the Shape of 
the Australian Curriculum: Geography. Since 
then ACARA has been developing the scope and 
sequence for geography which is planned to be 
released in October 2011 for consultation.  The 
process continues to be a challenging but critical 
task for geography teachers across Australia. 
AGTA continues to be heartened by ACARA’s 
commitment to involve geography teachers and 
in particular AGTA in the process of curriculum 
development. To this end, several AGTA Board 
members and numerous members of AGTA 
affiliates have been closely involved as members 
of the evolving ACARA Advisory Panels for 
geography over the past two years.

The following ACARA timeline will give an idea 
of the 2011–2012 curriculum development 
process for the Australian Curriculum: Geography.  
Naturally, the timeline may change but at this 
stage these are the dates, events and milestones 
ACARA has mapped out for the process:

•	 October 2011 – February 2012: Consultation 
on the draft scope and sequence

•	 February – May 2012: Curriculum revision
•	 June – August 2012: National consultation 

and final revisions
•	 September 2012: Proposed publication
AGTA encourages all Australian geography 
teachers to keep informed of the ACARA process 
via their website at http://www.acara.edu.au and 
take advantage of the opportunities provided by 
ACARA and geography teachers’ associations to 
feed comments and ideas into the process. The 
first of these will be the on-line consultation for 
the draft scope and sequence planned for October 
2011 – February 2012.

Australian Institute for Teaching and 
School Leadership (AITSL) Exemplar 
Project
In June 2011 AGTA was contracted by AITSL 
to undertake the development of annotated 
illustrations of practice (exemplars) to support 
the National Professional Standards for Teachers.  
Rob Berry and Roger Smith will be the managers 
of the project and will be responsible during 2012 
for developing four exemplars of good practice 
(three static and one dynamic) in geography 
teaching aligned to the National Professional 
Standards for Teachers. AGTA considers that 
this AITSL project is an excellent opportunity 
to build on the Professional Standards for 
Accomplished Teaching of School Geography 
project AGTA was involved in from 2007–2010. 
AGTA looks forward to this being a useful 
resource for the implementation of Australian 
Curriculum: Geography in coming years.

AGTA 2011 Geography Going National 
Conference in Adelaide
As promised by the Geography Teachers 
Association of South Australian (GTASA), AGTA 
2011 Geography Going National was one of the 
most successful conferences held by AGTA. 
The conference, at Scotch College in Adelaide 
attracted over 250 geography teachers from 
all over Australia (and beyond) and provided 
the perfect venue for four days of exciting and 
worthwhile professional learning. Thanks must go 
to Mark Manuel, Rob Berry and the executive of 
the GTASA for their hard work and professional 
approach to the design, organisation and 
implementation of this outstanding conference.  
As expected, the keynote speakers of Dr Peter 
Hill (ACARA) CEO), Dr Rita Gardner (Director, 
RGS), Rev. Tim Costello (AGTA Patron) and 
Duncan Chessel (Adventurer) were extremely 
well received and provided a wonderful stimulus 
for the geographical thinking which was to take 
place during the 45 workshops, 12 fieldtrips and 
the many social activities (formal and informal) 
conducted during the week. Edited videos on the 
keynote speakers and a selection of workshop 
presentations are available on the AGTA site at 
http://www.agta.asn.au/conf_presentations/index.
htm 

Thanks to the Geographical Association of 
Western Australia (GAWA) for stepping forward to 
conduct the next conference in Perth in January 
2013.  It should be another fantastic conference 
and most importantly be the perfect opportunity 
for geographers around Australia to become 
familiar with the September 2012 (hopefully) 
published Australian Curriculum: Geography
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Exploring 21st Century Geography: A new 
Resource On-line
In May AGTA released for sale its new product 
titled Exploring 21st Century Geography. The 
DVD containing spatial technology resources, 
technology in the classroom links and 21st 
Century geography materials has been developed 
by AGTA to support the thinking and resource 
requirements for the implementation of the 
Australian Curriculum: Geography.  Thanks to Rob 
Berry as our webmaster, the product is available 
on-line and can be purchased via PayPal. This is a 
new marketing strategy and capacity by AGTA and 
will provide the model for Australian Curriculum 
orientated initiatives which I am sure AGTA will 
be exploring in future months.  The response 
from schools across Australia has been extremely 
positive to the availability of the product and 
shows that schools are looking for support with 
21st Century technology and approaches as they 
begin to engage with the Australian Curriculum: 
Geography.  AGTA sees much of its future work 
is to provide such resources to support schools 
during the implementation stage.  The Exploring 
21st Century Geography DVD and its availability 
to schools is the first step along this path.  If 
interested in viewing information on the resource 
go to http://www.agta.asn.au/products/index.htm

Keys to Geography 2nd Edition
AGTA’s financial position continues to be healthy 
as a result of the sales of the 2011 second edition 
of its highly successful Keys to Geography 
publication.  As well as being an important source 
of cash flow for AGTA, the Keys to Geography 
publications have provided a much needed 
Australian orientated resource for schools across 
Australia. This is particularly important when 
one considers the future needs of the Australian 
Curriculum: Geography to provide resources in 
the Australian context and support teachers to 
develop programs which reflect the 21st Century 
approaches and learning which will be an 
essential ingredient of the new curriculum.  Watch 
this space for more on this thought.

The Don Biddle: Friends of AGTA Award
In 2011 AGTA inaugurated the Don Biddle 
Friends of Geography Awards.  We thank Don 
for being so generous to allow us to name the 
award after him in recognition of the wonderful 
work he did with AGTA for many years. The 
award has been developed by AGTA to recognise 
individuals, groups or institutions which have 
made a significant contribution over an extended 
period of time to the work of AGTA in promoting 
geographical education in Australia.

The 2011 Don Biddle Friends of AGTA Awards 
were presented to Mark Manuel, Roger Smith 
and Kath Berg at the AGTA 2011 conference in 
Adelaide.  AGTA thanks these three individuals for 
their outstanding work for geography in Australian 
schools for many years and wish them all the 
best for the future.  The next Don Biddle Friends 
of AGTA Awards will be awarded at AGTA 2013 in 
Perth.

AGTA 2010 Awards
AGTA presents biennial awards to producers of 
materials used in the teaching of geography. The 
following AGTA Awards were presented at the 
AGTA 2011 Conference in January.

•	 Primary school resource: Get Connected 
Publisher, World Vision Australia

•	 Junior secondary school textbook: Oxford Big 
Ideas Geography Level 6, Oxford University 
Press

•	 Senior secondary school textbook: Our Global 
Future: the Geography of Planning Cities and 
Climate Change, GAWA

•	 Broadsheet, chart, wall map: Oxford Big Atlas 
2, Oxford University Press

•	 Atlas: The Jacaranda Atlas 7th Edition

•	 Website: DataGenie, Education Services 
Australia

•	 Non-commercial, teacher produced resource: 
Building Global Awareness, Global Education 
Centre of South Australia

•	 Geography teaching resource material: Keys 
to Geography Essential Skills and Tools, 
Macmillan Education Australia in collaboration 
with AGTA

•	 Geographical education publication: 
Interaction Global Geography Volume 38 No 2 
June 2010, GTAV

AGTA thanks all these publishers for submitting 
their high quality work and looks forward to future 
opportunities to support publishers in developing 
the very best products and resources for the 
teaching of geography in Australian schools.

Geocareers Website
One of AGTA’s promotional activities is the 
Geocareers website at www.geocareers.net.au.  
The site, developed by Rob Berry, is proving to 
be an outstanding resource for educators and 
students, linking our discipline with potential 
careers. At present the major sections include 
Meet a Geographer, Studying Geography, Using 
Geography and Resources. 
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Student Geography Competitions/
Activities
For many years AGTA has been involved in 
conducting in liaison with the GTAQ a range of 
geographical competitions and activities.  These 
initiatives are extremely important in providing 
an important goal for students to engage with 
geography in their school and to raise the profile 
of geography in the community.  I would like 
to thank Kath Berg (RGSQ) and the dedicated 
geographical educators from the GTAQ and GAWA 
for all their hard work with the following activities.

The National Geographic Channel Australian 
Geography Competition is a joint initiative of 
AGTA and the RGSQ and is proudly sponsored by 
National Geographic Channel.  This competition 
continues to grow and be a great success in 
promoting geography in schools around Australia.  
In 2011, over 80 000 students participated in the 
competition Australia wide.  

In 2011 the school prizes were awarded to:

•	 Territories: Canberra Grammar School;
•	 New South Wales: Sydney Boys High School;
•	 Queensland: Brisbane Grammar School; 
•	 South Australia: Pembroke School;
•	 Tasmania: Launceston Church Grammar 

School;
•	 Victoria: Melbourne Grammar School; and 
•	 Western  Australia: Shenton College. 

The final for the under 16’s was held at the Fox 
Studios in Sydney on 6 June 2011. The results of 
the Final were:

•	 First: Michael Gu, Melbourne Grammar 
School;

•	 Second: Jesse Tong, Brisbane Grammar 
School; and

•	 Third: Liam Kearney, Christ Church Grammar 
School, Perth.

The International Geography Olympiad was 
held in Taipei, Taiwan, from 29 July to 4 August 
2010. The team was chosen from students who 
participated in the senior level of the National 
Geographic Channel Australian Geography 
Competition via Geography’s Big Week Out. The 
team had an outstanding Olympiad, coming 
second in the team scores and winning Australia’s 
first ever gold medal (won by Samuel Buttenshaw 
from All Saints College St Mary’s, Maitland, 
NSW). Congratulations to the team on this 
outstanding effort.

Geography’s Big Week Out was held in Perth and 
Rottnest Island from 5 to 10 December, 2011. 
The event was highly successful and if the report 
on the RGSQ website at http://www.rgsq.org.au/
rgsqsite/gbwo.htm is any indication, the teachers 
and students involved had a great time and did 
some exciting geography in the field.

Thanks to Mike Fazio and his GAWA team for their 
great work with this outstanding and important 
student focused initiative. Also thanks to GTAV 
for putting their hand up to do this years Big 
Week Out from 2–7 October on the Mornington 
Peninsula, Vic.

As this report shows, the world of geography 
in Australian schools continues to be a dynamic 
and exciting one for teachers and students.  
We continue to be tested by the challenges of 
being closely involved in the development of an 
Australian Curriculum for geography, promoting 
the ‘brand’ of geography in the community, 
integrating modern technologies into our 
teaching, whilst continuing our normal role as an 
association supporting teachers.  I consider that 
AGTA continues to meet these challenges with 
confidence and continues to be seen by others 
in the education community as an association 
of high standards and professionalism. Such a 
reputation is only possible through the support 
and hard work of all Directors on the AGTA Board 
and teacher members of affiliates for making 
AGTA a pivotal organisation in the promotion of 
geographical education in Australia.
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Introducing our AGTA Patron: Tim Costello

The Australian Geography Teachers Association 
Ltd (AGTA) Board is pleased to announce that Tim 
Costello AO has agreed to be AGTA Patron for the 
next three years. 

Tim Costello in his position as Chief Executive 
Officer of World Vision Australia is well qualified 
to speak on the role and value of geography. 
As a student he excelled in geography and his 
outstanding work in the field of social justice 
makes him well qualified to represent the voice of 
Australian geography teachers.

In newspaper articles published nationally during 
September 20101, Tim Costello emphasised that 
“Geography is a subject that needs to be a core 
subject for the compulsory years of schooling and 
not an optional extra.”  To ensure that outdated 
views of the subject held by some were corrected, 
Tim explained that “Geography is not just about 
reading maps and the learning of capital cities. 
Geography involves hard, critical thinking and the 
development of important knowledge and skills.” 

His conclusion that “Our children need a great 
education that equips them to be global citizens 
in an increasingly globalised world and our world 
needs engaged and well-educated Australians with 
a global ethic” matches the view held by AGTA 
and we are greatly honoured to have a person of 
such high standing in the community accept the 
role to be patron of AGTA. 

In July 2004, Tim Costello was named Victorian 
of the Year 2004 and in June 2005, he was made 
an Officer of the Order of Australia (AO). He holds 

a number leadership positions in the community 
and his work has been recognised through 
numerous awards including the 2008 Australian 
Peace Prize awarded by the Peace Organisation of 
Australia.

The appointment of a Patron reflects AGTA’s 
desire to increase the profile of geography in the 
media and general community, especially at this 
time when geography is being included in the new 
Australian curriculum.

Tim Costello officially became the AGTA Patron at 
the AGTA Conference in January 2011 when he 
presented his keynote on the role of geography in 
modern Australia. 

Endnotes
1. The following articles were published in the 

eastern States in September 2010: Brisbane 
Times, ‘Let geography teach next generation, 
says Costello’, September 6, 2010 www.
brisbanetimes.com.au/national/education/
let-geography-teach-next-generation-says-
costello-20100905-14w4m.html

2.  Sydney Morning Herald, ‘Geography maps 
life in an era of global turmoil’, September 6, 
2010 www.smh.com.au/national/education/
geography-maps-life-in-an-era-of-global-
turmoil-20100905-14w4y.html

3.  The Age, ‘Why geography must have its 
place’, September 13, 2010 www.theage.com.
au/national/education/why-geography-must-
have-its-place-20100910-154t7.html

Tim Costello with AGTA Chairperson Malcolm McInerney
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Abstract
Epitaphs for the Geography textbook appear 
somewhat premature. Those claiming that 
web-based content is rendering the traditional 
textbook obsolete fail to fully understand and/
or appreciate the increasingly diverse role that 
textbooks play in Geography classrooms. They 
also ignore the convergence taking place between 
traditional forms of publishing and the emerging 
information technologies. Drawing on the views 
and experiences of geographical educators, 
students, and those involved in publishing of 
Geography texts, this paper examines the role 
such texts play in contemporary educational 
contexts. Of particular interest is the changing 
nature of textbooks, especially the ways in which 
educational publishers seek to enhance their 
relevance and utility in a digital age. 

This paper argues that Geography textbooks 
remain educationally relevant and are now, more 
often than not, the centrepiece of an integrated 
curriculum resource package that includes a range 
of web-based features including digital versioning, 
embedded multimedia, links to supplementary 
Internet content/resources, and on-line learning 
community forums. 

Introduction
The modern textbook has its roots in the 
standardisation and efficiencies made possible 
by the printing press and introduction and 
extension of compulsory schooling during the 
nineteenth and twentieth centuries. It is within 
this particular context that textbooks became the 
principal instructional tool or resource used in 
Geography classrooms. Today, the reliance on 
textbooks varies according to a range of factors. 
These include: the experience and expertise of the 
teacher; levels of resourcing; the nature, scope 
and recency of curriculum change; the extent to 
which a particular jurisdiction mandates syllabus 
content; the nature of assessment regimes; and 
the approaches to teaching and learning privileged 
by a particular societal/cultural context. To these 
considerations we can add the educational 
applications of increasingly sophisticated 
digital technologies, the increasing influence of 
constructivist pedagogies, and the emergence of 

free content made available under open-source 
(creative commons) licensing. It is these latter 
factors that have the potential to transform the 
way knowledge is accessed, presented and used 
in classrooms. 

The likely impact of technology-based 
innovations, and the growing influence of 
constructivist pedagogies, on textbooks has been 
the subject of considerable conjecture. There 
are those who foreshadow the imminent demise 
of paper-based textbooks as schools move to 
digital versions or their complete abandonment 
as teachers and students embrace eLearning 
pedagogies (instructional strategies that facilitate 
learning through the electronic media, especially 
via the Internet). On the other hand, there are 
those who believe that while textbooks will 
survive they will become more diverse, both in 
terms of their inclusions and how students access 
them. This article argues that while textbooks 
will remain relevant they will continue to evolve, 
embracing the new digital technologies and the 
pedagogies developed to facilitate learning in 
the digital age. Here the distinction needs to be 
made between the textbook in its physical form 
and the textbook as an academic and pedagogical 
construct – an artifact of the curriculum 
development, interpretation and implementation 
process. 

The Role Played by the Textbook in 
Geography Classrooms
It is apparent, even to the most casual observer, 
that teachers interpret and use textbooks in 
a variety of ways, responding differentially 
to the texts and their embedded instructional 
orientations. Heckly-Kon (1995), Johnsen (1993) 
and Bednarz and Bednarz (2004) are among those 
who claim that the way teachers use textbooks 
reflect their teaching style more than it dictates a 
particular approach. In other words, the agency 
of the teacher is more important than the actual 
nature of the book. 

Teachers typically employ textbooks in ways 
that reflect their pre-existing assumptions about 
student learning and their own conceptualisation 
of effective professional practice. Teachers with a 
preference for explicit, direct instruction will often 

Evolution Rather than Extinction: 
The Future of the Geography Textbook 
Grant Kleeman
Macquarie University, Sydney
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rely on textbook-dependent modes of teaching to 
hand down knowledge to students. On the other 
hand, teachers who demonstrate a preference for 
more student-centred approaches to learning, 
tend to be less reliant on a single textbook and 
tend to use texts more selectively. They may, for 
example, use text-based content to build students’ 
contextual understanding, promote engagement 
and facilitate specific learning activities (Bailey 
& Fox, 1996, p. 236) before encouraging 
students to apply their developing knowledge 
and understanding to solving problems (perhaps 
through the agency of fieldwork or other forms or 
geographical research) or exploring contemporary 
issues from a geographical perspective. 

Lambert and Balderstone (2010, p. 232) note that 
the reliance on textbooks is especially apparent 
in instances where there has been substantial 
curriculum change. Drawing on the British 
experience, they note that the introduction of the 
National Curriculum in the late 1980s, followed 
by changes in A-level and GCSE examination 
syllabuses in England, led to a massive expansion 
in the publication of resources for Geography 
teaching and stimulated a resurgence in the 
influence of the Geography textbook. This 
trend was again apparent with the release of 
the revised National Curriculum for Geography 
in 2008 even though the new curriculum 
emphasised the discipline’s key concepts rather 
than prescribed content. Faced with the need 
to deliver a new curriculum, all but the most 
experienced Geography teachers turn to the 
textbook as a means of familiarising themselves 
with new (and in some cases unfamiliar) content. 
Reinforcing this tendency is the reassurance the 
textbook provides in terms of syllabus coverage. 
Also important in this context is the number of 
non-specialist (and therefore presumably more 
textbook reliant) teachers teaching Geography 
and the increasingly sophisticated nature of the 
resources developed by publishers which make 
them more appealing to potential users. 

Drawing on the British experience, it seems 
reasonable to speculate that the introduction of 
the Australian Geography Curriculum, beginning 
in 2013, will see a resurgence in the use of the 
Geography textbook in schools. Certainly, the 
major education publishers think so. They are 
planning to invest heavily in the production of 
textbook-based educational resources aligned to 
the new curriculum. 

The growing shortage of suitably qualified 
Geography teachers in Australia is also likely to 
increase the reliance on such resources. A survey 
of Australian universities undertaken by the author 
in late 2010 revealed that fewer than 150 pre-
service teachers graduated with Geography as 
their first (principal) teaching subject.

Changing Nature of Textbooks
Those predicting the demise of the textbook often 
fail to take into account the extent to which texts 
have changed in response to: changing market 
expectations and the drive, by publishers, to 
differentiate their product and build market share; 
a more nuanced understanding of how students 
learn and the pedagogies needed to deliver better 
learning outcomes; and the extent to which 
publishing houses have recognised the potential 
of digital technologies to enhance the utility and 
marketability of the textbook.

The expectations of the textbook market 
are becoming increasingly demanding and 
sophisticated. Schools now expect much more 
than a basic text-based resource. Typical add-
ons include: companion teacher texts; student 
workbooks; digital versions of the text supplied 
on CDs or as downloadable PDFs from the 
publisher’s websites; on-line facilities that enable 
students and teachers to add links and share 
resources; discussion forums for teachers and 
students accessed via the Internet; and DVD-
based digital resources that facilitate whole class 
learning via interactive whiteboard technologies. 

The need to differentiate one’s product from 
those of rival publishers, combined with the 
commercially driven objective of increasing 
market share and hence profit, constitute 
powerful drivers for innovation in educational 
publishing. It also helps explain why publishers 
have been keen to embrace digital-based 
technologies. Teachers are increasingly conscious 
of the need to engage students via the digital 
technologies that are now central to the ways in 
which adolescents communicate, access data, 
and buy goods and consume a range of services. 
Publishers are happy to provide a mechanism 
by which teachers (many of whom find the new 
technologies personally challenging) are able 
to integrate digital technologies into existing 
pedagogical frameworks in ways they do not 
find too confronting. The textbook, nevertheless, 
remains the centrepiece of the integrated resource 
package with the add-ons being used to drive 
sales and increase market share in what is a 
highly competitive industry. 

The addition of on-line, interactive sites for 
teachers and students (see, for example Pearson’s 
Teacher and Student ‘Lounges’) is an important 
innovation and is consistent with a social-
constructivist approach to learning. Discussion 
forums, blogs, wiki and on-line collaborative 
activities open up the creation of educational 
content to a wider group including the students 
themselves. The contextual perspective of learning 
is also particularly relevant in this context. Here, 
the focus is on the environmental and social 
aspects of learning. The interaction with others, 
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and the importance attached to peer support 
(and pressure), are seen as especially important 
in stimulating learning within discovery-based 
collaborative activities (Black & McClintock, 
1995). 

The textbook itself also continues to evolve. As 
observed by Walford (1995), there has been a 
shift in the balance between the amount of text, 
illustrative materials and activities featured. 
Today’s typical Geography textbook has a 
diverse range of visual texts including maps, 
photographs, cartoons, illustrations, diagrams 
and various graphic representations of data. It is 
not unusual for a 300-page secondary Geography 
textbook to include more than a thousand 
individual pieces of visual text (an average of 3–4 
items per page). Part of the explanation for this 
change is a more nuanced understanding of how 
students learn and the increasing importance 
ascribed to visual literacy (or graphicacy) in 
Geography, and in education more generally. 
This trend reflects a growing appreciation of the 
role that visual texts play in building students’ 
conceptual understandings. 

Reading visual texts (including those published 
digitally), requires students to move beyond 
the simple description of an image to engage 
critically with the information portrayed. This 
engagement involves an understanding of the way 
images are constructed and what their intended 
purpose is. Significantly, especially in light of this 
particular discussion, it is important to note that 
the nature of the visual texts students encounter 
in Geography is becoming increasingly more 
multimodal; that is, they are required to engage 
with print, visual images and sometimes sound 
in various combinations. They access these via 
a range of digital technologies in addition to the 
traditional textbook. 

Students need quite an advanced skill set to 
engage with such texts. For example, they are 
expected to use multiple decoding and analytical 
skills. To analyse the meaning or meanings 
contained within photographs and cartoons, for 
example, the reader needs a shared, technical 
language that enables them to discuss the 
different choices that have been made in the 
construction of the image. This includes a 
knowledge and understanding of the context to 
which the image is constructed and the nature 
of the creative craft itself. In other words, the 
student cannot be expected to appreciate fully 
the perspective by those involved in the creative 
process until they have acquired an appreciation 
of circumstances surrounding the issue, 
phenomena or event and developed the ability to 
identify and interpret the tools and techniques the 
creators use to communicate with their audience.

The nature of teaching and learning activities 
featured in textbooks has also changed reflecting 
the advances made in our understanding of 
how students learn and the pedagogies needed 
to enhance learning. There has been, as noted 
by Lambert and Balderstone (2010, p. 236) a 
greater focus on activities promoting enquiry-
based learning and critical thinking. Such 
approaches are less driven by content. What 
becomes important is the nature of the pedagogy 
employed by teachers. In this regard, Roberts’ 
(2003) enquiry-based scaffold, consisting of 
four essential components – creating a need 
to know, using data, making sense of data and 
reflecting on learning – which can be used as an 
instructional planning framework. A well-written 
and designed textbook can help facilitate such an 
approach. It can initiate, in students, the desire to: 
know more; provide data or links to data sources; 
suggest ways data can be analysed; and direct 
students to reliable sources of information. So, 
while textbooks may not be able to foreshadow all 
the questions students are likely to ask, they can 
provide guidance in terms of the sort of questions 
they might like to ask. The content of textbooks 
can be used to stimulate students’ curiosity and 
imagination. It can open their eyes by exposing 
them to the unfamiliar – to a world beyond their 
own immediate experience. It can also guide them 
to relevant web-based materials they may not 
otherwise encounter via the Google search engine. 

Instructional activities featured in a well-written 
textbook can engage students in exploring 
geographical issues and phenomena from 
a variety of perspectives or points of view 
can also be used to promote critical thinking 
and build an awareness of how knowledge is 
constructed. As noted by Woolfolk and Margetts 
(2010, pp. 335–6), constructivists focus on 
the importance of students understanding the 
knowledge construction process. Through this 
understanding, students become aware of the 
factors that influence their thinking. Once this is 
achieved students are able to identify, develop 
and defend a position in a self-critical way while 
recognising the right of others to hold dissenting 
positions. Developing students’ perspective-taking 
ability contributes to their understanding of how 
knowledge is constructed and assists them to 
reflect on issues in a critical, reflective manner. 

This approach is consistent with Morgan’s 
focus on social constructionism. Morgan and 
Balderstone (2006, p. 398) argues that Geography 
teachers need to recognise that geographical 
knowledge will never be truly neutral or objective 
– it is always constructed by somebody and thus 
reflects the position or location of its construction. 
He concludes that we need to develop in students 
the skills of ‘ideological critique and analysis’. 
Students need to adopt a critical stance towards 
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the knowledge they encounter and seek to 
identify the assumptions on which it is based. 
Teaching and learning strategies that deliver on 
the potential of perspectivism include debates, 
hypotheticals, simulations and role-plays. 
Textbooks can help facilitate such activities by 
providing multiple perspectives on the issues 
they address. They can also show leadership in 
pedagogy by scaffolding such activities. 

Textbooks in the Information Age: The 
Constructivist Challenge
In April 2006, Professor John Hedberg, 
Millennium Innovations Chair of ICT and 
Education at Sydney’s Macquarie University, 
boldly asserted that textbooks – the ‘dinosaurs’ in 
Australia’s classrooms – would be obsolete within 
just five years (Williams, 2006). Dale Spender, 
an e-learning and intellectual property expert, 
argued that: ‘there’s a cultural power struggle 
being played out inside Australia’s classrooms, 
with the textbook at the centre of the storm.’ 
She goes on to claim that: ‘On one side is the 
entrenched ‘culture of print’ and the authority 
history confers upon books in the getting of 
wisdom. On the other side is the digital culture, a 
vast, new chaotic world of unfiltered information 
which many parents approach with unease.’ 
This cultural conflict is said to arise from the 
tension between those who see the textbook as a 
manageable representation of official knowledge 
against who see them as inherently limiting. It is 
often the latter camp that questions the future of 
the textbook. 

While proponents of e-learning readily concede 
that the quality of textbooks has never been better, 
they argue that there are better, more dynamic, 
more interesting ways to learn. In pursuing this 
agenda, e-learning advocates seek to portray 
textbooks as representing little more than a 
static, authorised presentation of knowledge – 
the product of a complex process of knowledge 
selection and presentation involving authors, 
editors, designers, illustrators and printers. The 
limitations of the textbooks are described in terms 
of a ‘one-way transmission of a uniform version 
of knowledge’ and are dismissed as simply 
transmitting ‘what someone else determines that 
we need to know’ (Hedberg, cited by Williams, 
2006). 

E-learning proponents, including Hedberg and 
Spender, argue that the Internet removes the filter 
that standardises knowledge. Students, using 
information gathered from multiple sources, 
are now able to construct their own version of 
knowledge. In practice, it represents a totally 
different way of thinking about learning. Students 
become the principal agent while teachers assume 
the role of the facilitator. Students do, however, 

need to develop the skills required to sift and 
evaluate material. All this, as noted above, is 
grounded in a constructivist view of learning – the 
proposition that the most effective learning takes 
place when the learner extends and/or modifies 
their existing knowledge base by combining it 
with new information (in this instance accessed 
via digital technologies) to build new knowledge 
constructs. 

We can, of course, be too doctrinaire in 
our embrace of constructivist pedagogies. 
Constructivist approaches to learning, like all 
approaches, have their limitations. A meta-
analysis by the US Department of Education 
(2009), found that, on average, students 
engaged in on-line learning performed better 
than those receiving teacher-centred, direct 
instruction. Nevertheless, the study concluded 
that a combination of on-line learning and direct 
instruction delivered the best learning outcomes. 

While many Australian teachers readily recognise 
and appreciate the benefits derived from use 
of instructional approaches consistent with 
the constructivist learning paradigm, there are 
several factors working against its widespread 
adoption in Australian classrooms. These factors 
include: content-based syllabus documents; 
limited indicative time allocations; and the 
increasing importance attached to state and 
nation-wide testing regimes as an accountability 
mechanism. Teachers typically report that they 
feel pressured to get through the syllabus content 
so that their students are not disadvantaged in 
the test even where this means an abandonment 
of student-centred approaches to learning in 
favour of the more didactic pedagogies. These 
same factors appear to be driving a continued 
reliance on textbooks. Developing students’ 
skills in accessing, analysing and synthesising 
new, digitally-based information can be time 
consuming as can the instructional strategies 
typically associated with constructivist 
approaches to learning. The increasing use of 
data gathered through state and national testing 
regimes to compare schools and assess teacher 
performance impacts on the willingness of 
teachers to take risks with their teaching. There 
is a form of institutional pressure that results in 
teachers teaching to the test – a utilitarian rather 
than intrinsic approach to learning. At best, 
teachers integrate selected learning experiences 
drawing on the benefits of constructivist 
approaches. However, the delivery of the 
prescribed content within the specified timeframe 
remains the most persuasive influence shaping 
the selection of instructional strategies. 

Also of concern to many teachers is the 
overwhelming volume of information available 
via the Internet and the accessibility, reliability 
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and objectivity of the material students draw 
on. For many teachers (and students) textbooks 
represent a manageable version of discipline-
based knowledge closely aligned to syllabus 
requirements. 

While it is certainly true that students are 
increasingly digitally literate and many teachers 
remain restrained by the limits of print culture, 
there are legitimate concerns about the cut and 
paste anarchy of the Google age. Teachers have 
been slow in developing or embracing learning 
sequence models that facilitate the handling of the 
mass of on-line information. 

Despite such observations, and in the face of 
developments such as California’s embrace of 
digital textbooks and Australia’s Laptops in the 
Classroom program, publishers are beginning to 
‘hedge their bets’. They are investing heavily in the 
transition to interactive, digital content. Teachers 
and students, for their part, are demanding all 
sorts of ‘add-ons’. They are, for example, asking 
for on-line access to the textbook, additional on-
line content and updates. The use of e-textbooks 
on laptops and ebook reading devices is likely to 
grow rapidly. 

Another issue to be addressed are the concerns 
publishers have regarding digital rights 
management and piracy. Innovations such as 
Apple’s iBookstore facility seem to be addressing 
such concerns. There remains, however, a 
concern that the new digital technologies will 
cannibalise print sales. The potential for profit-
sapping discounting also appears much greater 
with digital products than with traditional print-
based products where the cost of printing places 
a pricing-floor under which it is difficult to sustain 
a commercially viable product. 

One additional threat to the viability of the 
commercially published textbook is the 
content made available though open-source 
licensing. A number of commercial entities, 
including Flat World Knowledge [http://www.
flatworldknowledge.com/], have published 
free, on-line, peer-reviewed textbooks under a 
creative commons (open-source) licence. While 
the content is delivered free, those accessing 
the site have the opportunity to purchase PDFs 
of the book or individual chapters. Each chapter 
comes with digital study guides that users can 
purchase. The company provides tools to facilitate 
the modification and remix of text. Academics 
are actively encouraged to edit material and add 
content. They can also create customised texts. 
Authors receive a royalty for their contributions 
where it generates an income for the company. 

As noted by Warren (2010), the viability of open 
access publishing is yet to be fully demonstrated. 
Providing free content is, as shown by the Flat 

World example, dependent on the willingness 
of consumers to purchase content-related 
supplementary products. It is also, as argued 
by Khosla (cited by Warren 2010), dependent 
on the goodwill and technical expertise of 
contributors. Finally, there is the challenge of 
keeping the content aligned to specific curriculum 
requirements. 

The Future is Within Reach
The full potential of the integrated textbook-
based educational resource is yet to be fully 
realised. There is, however, some indication 
of what features consumers would like to see 
included in such products. For example, a 2009 
on-line survey of nearly 300,000 K–12 students 
conducted by the US-based Project Tomorrow 
[www.tomorrow.org] identified the key desired 
functionalities of the Ultimate Digital Textbook. 
The key desired functions included the ability to 
personalise learning, to interact with teachers and 
other learners, and to collaborate with peers. For 
students in Grades 9 to12 the desired features 
included the ability to annotate digital texts with 
highlights and notes (63%); the tools necessary 
to interact with peers (63%); self-paced tutorials 
(49%); and self-assessment items (62%); links 
to real-time data, such a NASA and Google Earth 
(51%); access to an on-line tutor (55%); links to 
PowerPoint presentations that support content 
(53%); games (53%), animations and simulations 
(53%) that enhance conceptual understanding; 
access to videos (51%) and podcasts from 
subject experts (36%); and the ability for students 
to create their own podcasts or videos to support 
learning (48%). 

But wait there’s more! In the not too distant 
future students will, as noted by Warren (2010), 
access textbook-based content via technologies 
that merge the capabilities of the mobile phone, 
the iPod, digital camera/camcorder and laptop, 
and which feature touch screens and a range 
of multimedia capabilities. The Apple iPad goes 
some way of towards achieving this technological 
convergence. Other examples of the functionality 
of such technologies include the ability to bring 
up the definition of a geographical term by 
simply moving the cursor over the word and 
the activation of Google Earth via the click of 
the mouse on a place name. Maps, charts, and 
graphs, instead of being static representations 
of data, will have the capacity to depict change 
over time while enhanced interactivity will, for 
example, allow students to generate future 
population projections by manipulating underlying 
assumptions regarding fertility and mortality 
rates. Instead of a single image illustrating a 
geographical feature, a gallery of photographs 
will be embedded in the e-text. Sophisticated 
animations and 3-D models will be used to 
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explain/illustrate complex geographical processes 
and phenomena. Students will be encouraged to 
add their own photographs, videos and annotated 
comments to the book’s gallery. Students will also 
be able to access additional content on topics they 
find interesting. Related social networking sites 
will facilitate the interaction of readers, content 
generators and on-line tutors. The possibilities 
are, as they say, limited only by our imagination. 

Inevitably, the embrace of new technologies 
within educational contexts will accelerate. The 
retirement of the baby-boomer teachers and 
their replacement by younger, digitally engaged, 
teachers is, as noted by Acker (2008), fuelling 
an increase in digital content in classrooms. 
Students, who have lived the digital age, are wired 
differently. They are tech-savvy, they are multi-
task, they are e-literate. 

As suggested earlier, the manner in which 
students will access their textbooks is likely to 
change. Increasingly, students will borrow or rent 
textbooks in a digital format from their school’s 
electronic library or bookstore. Alternatively, they 
can purchase texts from a commercial provider. 
CourseSmart [www.coursesmart.com], a US-
based provider of digital textbooks and course 
materials, is now the world’s largest supplier of 
eTextbooks. The for-profit company was founded 
in 2007 as a joint venture by five of the largest 
textbook publishers – Pearson, Cengage Learning, 
McGraw-Hill Education, John Wiley & Sons Inc., 
and Bedford, Freeman & Worth Publishing Group 
(Macmillan). By early March 2011, CourseSmart 
had 179 Geography titles available for on-line 
access or downloading. The users’ ability to 
access the selected eText ends after a specified 
period, usually the end of semester, and students 
are unable to on-sell the title. The savings for 
students (and schools) are considerable. Access 
to an eTextbook typically costs 50% less than the 
printed version.

The introduction of tablet computers such as 
Apple’s iPad and various e-readers (including 
Amazon’s Kindle and Barnes and Noble’s Nook) 
will, over time, revolutionise the way people 
purchase and read books. The iPad, which 
includes the iBooks application, enables users 
to access books and other ePub-format content 
downloaded from the iBookstore. Conceivably, 
this ‘content’ could include the digital versions of 
Geography textbooks. These could be purchased 
by students on-line just like they now purchase 
music, or ‘borrowed’ from a school or a digital 
library for a specified period. 

Conclusion
Despite the predictions of e-learning advocates 
such as Hedberg and Spender, a growing 

recognition of the potential of information and 
communications technologies to transform 
pedagogies and student learning, and the 
availability of on-line content, textbooks remain 
at the heart of the teaching enterprise in many 
educational jurisdictions. While this is, in part, a 
product of professional and pedagogical inertia, 
and the capacity of educational publishers 
to innovate and adapt to changing market 
expectations, it also represents an appreciation of 
what textbooks still have to offer. 

Those predicting their demise have failed to 
fully appreciate the role textbooks play. They 
fail, for example, to recognise that a well-written 
textbook presents a synthesis of discipline-based 
knowledge aligned with specific curriculum 
requirements and provided in a format readily 
accessible to a targeted audience. They are 
also important agents of change – introducing 
new approaches to teaching and learning to the 
teaching profession. Furthermore, for the non-
specialist Geography teacher the geography 
textbooks provide an insight into the content 
of the discipline and its methodologies. The 
alternative is not always as viable as proponents 
of e-learning would have us believe. Constructing 
one’s own knowledge from the sheer mass of 
on-line material (including that generated and 
made available via open-source licensing) is 
at best problematic, especially when the time 
devoted to any specific discipline within the 
total school curriculum is limited. There are 
also the issues of accessibility and accuracy 
not to mention the skills required to evaluate, 
analyse and synthesise the material available. 
Complicating the debate further is the growing 
power of external accountability measures, 
especially national testing regimes, to influence 
the nature of teaching and learning in classrooms. 
These externalities often drive a focus on content 
and an emphasis on the more didactic forms 
of instruction. It is within such contexts that 
textbooks continue to be a valued instructional 
tool. 
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Abstract
The forthcoming Australian Curriculum: 
Geography advocates the use of inquiry and skills. 
Skills-based learning has long been integral to 
Geography teaching and learning. There are a 
great number of considerations to think through 
with regard to skills-based approaches. There is 
a need to recognise where the teacher is coming 
from to inform the skills that they seek to develop 
with their students. Every working day, Geography 
teachers are faced with the unrelenting and 
difficult task of choosing what to teach and how 
to teach it: curriculum making. Both Geographic 
and generic skills-based teaching is affected by 
our geographical knowledge, pedagogical content 
knowledge and the experience-based geographical 
imaginations our students bring to our lessons. 
Undergirding both geographical and pedagogical 
content knowledge are philosophies, ideologies, 
and the contributions of learning theorists (which 
may now also include advances in neuroscience). 
Geography is a discipline founded on robust 
concepts therefore skills-based learning should 
aspire to assimilate these big ideas in students’ 
existing knowledge structures. Contemporary 

educational research points to the skills-based 
strategies that have proved to be most effective 
in improving student learning. A geographically 
informed vision of skills development, advocated 
here, includes not only the techniques and tools 
that geographers use in a geographical inquiry 
but also a judicious choice of more generic skills-
based practices. 

Introduction
Skills development, along with literacy and 
numeracy, has become one of the significant 
mantras of contemporary educational discourse. 
The shape of the Australian curriculum: 
Geography (Australian Curriculum, and 
Assessment Authority [ACARA], 2011) states that 
Geographical skills are the techniques and tools 
that geographers use in a geographical inquiry. 
However, Geography teachers are concerned with 
a much wider repertoire of skills-based practice. 
Lambert and Morgan (2010) write of the task of 
curriculum making: a teacher-centred enterprise 
that involves referencing specific materials 
and learning resources, and possibly learning 
outcomes, all to be implemented in the ‘messy 
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Figure 1:  Pedagogical content knowledge and skills development
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reality of learning and teaching’ (Petty, 2004). 
The student brings along prior achievement and 
personality dispositions (Hattie, 2009) as well 
as ‘curiosities, ingenuity and often individual 
interests that the teacher may choose to find 
out about and use’ (Lambert & Morgan, 2010, 
p. 50). Martin (2008) shows how the primary 
teacher’s geographical subject knowledge comes 
from geographical life experiences, formal 
geographical experiences after school, and 
experiences at school as a learner of geography. 
The high school teacher is better informed 
by geographical scholarship. For all teachers 
pedagogic content knowledge is informed by 
philosophy, ideology, educational psychology, 
and possibly neuroscience. Figure 1 illustrates 
these curriculum considerations. The Geography 
teacher is also concerned about the types of skills 
that will best advance student learning and will be 
best suited to the individual or the student cohort. 

Figure 2 shows how Matthews & Herbert (2008, 
107) divide the key skills of geography into 
generic skills such as literacy, numeracy and 
graphicacy, the specifically geographical skills 
of fieldwork, earth observation, Geographic 
Information Systems and maps. Maude would add 
the geographical imagination which he defined 
as ‘the ability to imagine other people and other 
places’ (Maude, 2009).

Allen and Massey (1995) maintain that the 
geographical imagination allows us to construct 
meaning in the world providing us with an 
understanding of:

•	 Geographical places at a variety of scales; 
from the local to the global, and how they are 
interconnected and interdependent.

•	 Our personal and collective place in the world 
– both in terms of sociological status and 
identity, and our relationship to nature through 
which we construct our sense of self (identity) 
and other.

Tapping into Student Geographical 
Imaginations
Brooks and Morgan (2006) recount an experience 
of leading Year 10 UK students on a local area 
fieldtrip to a less salubrious, crime-ridden estate. 

‘To her surprise, the students rated the estate very 
highly. They understood from the graffiti that this 
was a relatively ‘safe’ estate. They found evidence 
in communal areas that there was a high sense of 
social cohesion between different ethnic groups 
and they didn’t find evidence of drug extortion. 
A prolonged activity, where they shared their 
criteria and she was able to share hers, enabled 
both parties to develop new knowledge and 
understandings of what constitutes urban quality 
(p. 15).

Firth and Biddulph (2009, p. 18) includes 
an influential diagram, ‘The Young People’s 
Planning model’ in a chapter on Young People’s 
Geographies (YPG). Such constructs are useful 
in developing skills-based activities that tap into 
students’ personal geographies.

Key Skills of Geography
Geographical skills circa 1950: ‘A knowledge of, 
and the ability to use, specific tools by which 
geographic information may be secured, viz., 
pictures, maps, globes, specimens, models, 
graphs, statistical tables, texts and field work’ 
(Scarfe, 1951, p. 8). Two things are significant 
here – skills relate to the ability to utilise maps 
and graphs, and many of the specific tools are still 
relevant sixty years later.

It is interesting to trace the development of skills 
in the English national curricula (Rawding, 2010). 
In 1991, geographical skills referred to map skills 
and fieldwork techniques. By 1995, geographical 
skills were listed as: enquiry, interpretation of 
evidence, geographical vocabulary, fieldwork 
techniques, map work and IT skills. The 1999 
National Curriculum included geographical 
enquiry and skills and the 2008 document listed 
the Key processes’ of geographical enquiry, 

Generic Skills Research Geographical Skills

Literacy

Numeracy

Graphicacy

Inquiry

Information gathering

Analysis

Presentation

Fieldwork

Earth Observation and GIS

Maps

(Matthews & Herbert, 2008, 107)

Figure 2:  Key Skills of Geography



GEOGRAPHICAL EDUCATION    VOLUME 24, 2011 17

fieldwork and out-of-class learning, graphicacy 
and visual literacy, geographical communication 
and decision-making.

In Australia, Conolly (1978) was unsure about 
geography teachers’ knowledge of, and the 
ability to use, specific tools. He maintained that 
they were taught and practised ‘according to the 
teacher’s priorities, and his [sic] knowledge of 
ways of teaching for skill development’ (p. 104). 
Cox (1988, p. 65) pointed out that ‘Several 
overlapping clusters of skills have been referred 
to in the literature on geographical education, 
including geographical skills, motor skills, study 
skills, social skills, and cognitive skills’. He also 
recognised there had been a shift from teaching 
or demonstrating skills towards fostering self-
direction skill learning by the students. In other 
words, ‘The shift in emphasis is associated with 
the importance recently given to metacognition as 
a source of principles guiding learning activities’ 
(p. 65). More recently Cox and Alexander (2005) 
were more preoccupied with generic skills rather 
than geographical skills, speaking, as it were, 
to Studies of Society and Environment teachers 
rather than geography practitioners.

Skills and the Shape Paper
The shape of the Australian curriculum: 
Geography (ACARA, 2011) paper gives a clear 
and concise definition of Geographical skills 

as well as mentioning a considerable number 
of other generic skills. These skills are literacy 
(including listening, reading and viewing, writing, 
speaking and creating print, visual and digital 
materials accurately and purposefully), numeracy 
(including counting and measuring, calculating 
and interpreting statistics, and constructing 
and interpreting graphs), graphical, visual, 
spatial, ICT (including computing skills and the 
use of computer software to locate, manage, 
analyse and present geographical information), 
decision-making, interpersonal, Asia-literacy, 
cross-cultural, sustainable living, reasoning, and 
futures-oriented skills.

Values, Educational Ideologies and 
Skills
Slater (1996) showed how ideologies influence 
teachers’ value systems. 

The suggested skills in Figure 4 include: 

•	 a simulation board game whereby Mr Ramirez 
and his family leaves their impoverished 
farm and go to see cousin, Juan; square two 
reveals Juan is not there (move back two 
squares); square 14 Ines finds work as a maid, 
advance two squares; square 24 joins squatter 
invasion and gets house plot advance two etc. 
(McKenzie, n.d.).

 

	

Figure 3:  The Young People’s Planning Model

Further information about the YPG program can be obtained from the Geographical Association at 
www.youngpeoplesgeographies.co.uk/about-ypg
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•	 Who are we includes the following: 
remembering to list all the physical and 
human characteristics you can think of that 
make Australia unique; analysing to draw 
up a concept map on the following theme: 
Australian identity; (Forte & Schur, 2006).

•	 Code breakers are able to identify and use 
the semiotic systems in electronic, paper, 
and live texts; meaning makers make literal 
and inferential meaning from texts; text 
users use texts in real life situations; text 
analysts undergo critical analysis of literacy 
activities and texts (Anstey & Bull, 2006). See 
Bermingham, Slater and Yangopoulos (1999) 
for a paper by Geographers on literacy.

•	 Project IF (Inventing the Future) involved 
interpreting signs and investigating a travel 
poster of Antarctica set twenty years into the 
future (Gough, 1988).

Learning Theory and Geographical Skills
Figure 5, Learning theory and skills, matches 
skills-based learning tasks with significant 
conceptual understandings associated with a 
number of prominent learning theorists.

Ausubel’s (1960) advance organisers are still 
favoured by a number of educationalists (Petty, 
2004; Department for Education and Skills 
[DfES], 2005). The example from Lambert and 
Balderstone (2010), where a Korean transnational 
corporation builds new plants in UK, involves 
three main phases of whole class teaching: 
presentation of advance organiser, presentation 
of learning task or material and strengthening 
cognitive organisation. It also includes a skills-
based task producing both an annotated sketch 
map and flow diagram. 

Bruner’s discovery learning refers to his famous 
example that involved a sixth grade class who 
were asked to locate cities in the US mid-west 
from a map that displayed physical features and 
natural resources but no place names (Bruner, 
1977, p. 21). 

I was privileged to observe de Bono work with a 
Year 7 class in Sydney some 35 years ago and still 
regard PMI (Plus, Minus and Interesting factors) 
as one of his more commanding skills activities. 
The example comes from a NSW Department of 
Education publication (Holland, Gillies, Schoer, 
& Skinner, 1985). The exercise asked students 
to study a newspaper article about Aboriginal 
compensatory rights to land outside the Roxby 
Downs uranium and precious metal scheme. They 
were to find three positive statements in favour of 
the proposal, three negative statements and three 
interesting items from the article.

Dweck (2006) believes that students can be 
placed on a continuum according to their implicit 
views of where their cognitive ability comes from. 
Fixed-mindset students, who believe that their 
intelligence quotient is immovable consequently 
dread failure because a negative comment on 
their achievements cause them to retreat within 
their shell; while growth mindset individuals do 
not mind failure as much because they realise that 
their performance can be improved. Webquests 
use a plethora of inquiry approaches to present 
our students with appropriate opportunities 
to develop their knowledge about the issue in 
question, and also about themselves as learners, 
through metacognition (Fisher, 2002). In so 
doing, students may be persuaded to adopt a 
growth rather than a fixed mindset.

Ideology Values Skills

Progressive Child centred: experiential and 
discovery learning; active learning.

International Year of Shelter for the 
Homeless Game (McKenzie, n.d.).

Liberal Subject centred: passing on culture; 
cognitive development; rational 
thinking; achieving excellence.

Who are We: using Bloom’s Taxonomy 
of Critical Thought to examine Australian 
Identity (Forte and Schur, 2006).

Utilitarian Work centred: development 
of generic skills; processing 
information.

Four Roles of the Reader: code breaker; 
meaning maker; text user; text analyst 
(Anstey and Bull, 2006).

Critical Social change: questioning the 
status quo; investigating power; 
seeking alternative views.

Project IF (Inventing the Future) (Gough, 
1988).

Slater, 1996, p. 218

Figure 4:  Values, educational ideologies and skills
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Theorist Concepts Skills exemplars

Ausubel (1960) Advance organiser model Korean transnational corporation 
builds new plants in UK (Lambert 
and Balderstone, 2010)

Bloom (1956) Developing higher order thinking 
skills

‘How can we impact on global 
environments through local 
community projects?’ (Macleod, 
2004)

Bruner (1966) Discovery learning Locating major cities in the US 
(Bruner, 1977)

de Bono (1994) Effective thinking PMI and Aboriginal land rights 
(Holland, Gillies, Schoer & Skinner, 
1985)

Dweck (2006) Fixed vs. Growth mindsets Webquests in Geography (Fisher, 
2002)

Entwistle (1993) Deep and surface learning Living Graphs: ‘The Demographic 
Transition’ (Leat, 2001)

Feuerstein (1980) Instrumental Enrichment Card sorting activities in the 
geography classroom (Nash, 1997)

Flavell (1979) Metacognition Metacognitive approaches to learning 
how to read and interpret maps (Cox, 
1988)

Gagné (1977) Learning hierarchies Farmers are People (Donnelly, 1978)

Gardner (1983) Multiple Intelligences Seven Journeys to Map Symbols: 
Multiple Intelligences Applied to Map 
Learning (Gregg, 1997)

Kolb (1985) Dimensions of learning Start Bay coastal fieldwork (Job, 
1999)

Kohlberg (1981) Moral dilemmas ‘The Pilgrim at Topanga Creek’ 
(McPartland, 2001)

Lipman (2003) Multidimensional thinking Thinking toolbox ‘3 Cs for 
sustainability’ (Freeman and Morgan, 
2009)

Novak and Gowin (1984) Concept maps Using concept mapping in geography 
teaching (Leat and Chandler, 1996)

Piaget (1970) Staged intellectual and moral 
development

The greenhouse effect and ozone 
depletion (Dove, 1999)

Vygotsky (1962) Zone of proximal development Intelligent Guesswork (Roberts, 
2003)

Williams (1993) Cognitive-affective interaction How does the proximity of Asia affect 
Australia and the Australian way of 
life? (Macleod, 2004)

Wood, Bruner and Ross 
(1976)

Scaffolding ‘Issues in the Australian 
Environment’ (Lane, 2001)

Figure 5:  LearningTheory and Skills
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To Entwistle (1993) there is a world of difference 
between being oriented towards delving into the 
essential meaning of a topic or in just scratching 
the surface; being passionate about geography 
or merely motivated to score well in a test. I have 
not seen a better example of deep learning than 
the Living Graphs exercise whereby students 
paste on labels such as ‘Children are warmer in 
bed at night because they have more brothers 
and sisters’ on a large copy of the demographic 
transition model graph (Leat, 2001).

Feuerstein’s (1980) Instrumental Enrichment 
Program is a cognitive intervention program 
that can be used both individually and in the 
classroom. It is normally delivered independent 
of subject or content areas. It can be used for 
remediation or cognitive enrichment. The program 
consists of progressively more demanding 
instruments. The early ones cover such cognitive 
functions as pattern detection and orientation 
in space, while the later ones progress to more 
demanding thinking. The card sorting activity 
(Nash, 1997) is chosen to represent pattern 
detection and the constructivist techniques 
favoured by Feuerstein. Nash believes that 
card sorting allows for both differentiation and 
enrichment and allows the students to develop 
skills in communication and cooperation.

Flavell, one of Piaget’s students, first used the 
term metacognition in a 1979 paper. Thinking 
about thinking, where students develop a 
language for discussing their thoughts and 
strategies (Leat, 2001) has had an enormous 
impact on geographical education. Cox’s (1988) 
exercise is chosen because he attempts to 
apply metacognitive ideas to one of geography’s 
essential skills: reading maps. Some of the 
questions that students might ask include: What 
do I find most difficult in reading this map? What 
parts of the map did I go back over and study 
again? What shall I do if there is something I do 
not understand? The implication of metacognition 
is that the student can make conscious choices 
about strategies employed to tackle a problem. 
Students develop inner speech facilities to 
argue and debate internally about ways in which 
topographic features may be interpreted.

Gagné’s (1977) cumulative learning model offers 
a mechanism for designing instruction from 
simple to complex levels. Gagné created a nine-
step process called the events of instruction, 
which correlates to and addresses the conditions 
of learning. Donnelly (1978) was studying farming 
on the South Coast of NSW. She started with the 
question, ‘Given a farm, what would you grow/
what stock would you raise’? A spiralling list 
of concepts was built up to culminate in two 
big ideas: patterns of location, and locational 
processes. The investigation included a sequence 

of skills-based activities based on the simulation 
game To Market – set in the Illawarra and 
Far South Coast 1870 –1887; map reading; 
discussion; hypothesising and finally verification 
through interviews with farmers during fieldwork 
in the Jamberoo Valley.

I am never quite convinced about Gardner’s 
model. I am aware that intelligence tests typically 
tap into linguistic, logico-mathematical and 
perhaps spatial intelligence (Gardner, 1999) and 
ignore other multiple intelligences. However, I 
regard the other so-called intelligences as self-
evident human aptitudes rather than distinctive 
forms of mental representation. Nevertheless, 
although it remains a mystery in determining 
what works and what does not in the classroom 
(Atherton, 2010; Hattie, 2009), innovation and 
passion invariably pay off the classroom (Hattie, 
2003). 

Gregg’s (1997, p. 152) detailed exposition of the 
application of multiple intelligences to mapwork is 
impressive. Ponder upon her conclusions: 

When students are given the opportunity 
to learn key ideas in multiple ways, 
increased depth of understanding often 
results. Furthermore, when students are 
encouraged to identify and practice their 
strengths, their commitment to their 
own education can be strengthened. For 
far too long, students with high logical-
mathematical and linguistic intelligences 
have been privileged over students with 
other kinds of intelligences.

Kolb’s learning strategy contains two dimensions. 
One, the processing dimension asks how we 
approach a task, the other, perceiving dimension 
involves our emotional response or how we feel 
about it (Burton, 2009). Kolb (1985) suggests 
that learners need to immerse themselves in 
new experiences at the initial learning stage. Job 
(1999) is a persuasive exponent of fieldwork 
which enables students to express their feelings 
about places as well as employing more 
conventional investigation and inquiry in order 
to deepen geographical understanding. Start 
Bay, on the South Devon coast in the UK, is a 
rich repository of fieldwork experiences. Job 
successfully marries the personal and emotional 
connections with place to an holistic view of the 
environment that connects to other places and 
spaces, and, to other times.

Kriewaldt (2003) looked at the usefulness and 
limitations of using Kohlberg’s moral reasoning 
and values analysis. McPartland (2001) maintains 
that moral reasoning is most effective when it is 
integrated into Geography teaching and when the 
strategies employed by the Geography teacher 
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encourage structured classroom discussion. The 
moral dilemma Pilgrim at Topanga Creek was 
used with Year 8 students studying migration 
to the USA. Two very influential narratives are 
provided: one from the point of view of Delaney, 
a middle class resident in the Los Angeles hills 
and the other from Candido, who was born in 
Tepoztlan in southern Mexico. Both narratives 
culminate in a request for money. ‘Each student 
was asked to consider the story and its attendant 
details carefully and to decide, as individuals, 
which decision (to give or not to give money) 
Delaney ought to make. The students recorded 
their decision and were asked to offer reasons to 
support their view’ (McPartland, 2001, p. 31).

In the UK, Lipman’s work became high profile 
from 1980 as he argued that young children are 
natural philosophers intent upon inquiry and 
he produced a number of novellas to stimulate 
logical reasoning (DfES, 2005). Used widely in UK 
primary schools, his work is known as Philosophy 
for Children (P4C). Freeman and Morgan (2009) 
use Lipman’s (2003) multi-dimensional thinking 
model with high school students. It consists of 
three circles each labelled creative, critical and 
caring. Where the circles intersect in the Venn 
diagram, the three modalities come together 
to encourage multi-dimensional thinking for 
sustainability.

Leat and Chandler (1996) explain how to use 
Novak and Gowin’s (1984) concept maps in 
a geography classroom. This paper is one of 
the most convincing skills-based cognitive 
activities that I have come across in geographical 
education. The teacher chooses the concepts 
and arranges them hierarchically from the most 
abstract at the top to the most concrete at the 
bottom. Lines are drawn to link the concepts 
and students are encouraged to write words 
and phrases on the linking lines to represent the 
relationships between concepts. Such concept 
maps can be used at the beginning of a topic, 
where they act as advanced organisers, or at the 
end, where they form effective summaries or a 
unifying framework.

Lambert and Balderstone (2010) explain that, 
although subject to some revision and criticism, 
Piaget’s studies of child development provide 
a general framework to structure teacher 
understanding of student cognitive development. 
Dove (1999) acknowledged that Piaget carried 
out pioneering work on children’s alternative 
conceptions about a range of natural phenomena 
including mountains, rivers and the weather. More 
recently Lane (2008, 2010) has made important 
advances in the study of both student and teacher 
alternative conceptions in geography classrooms. 
Fifty years ago, Piagetian ideas were so prominent 
in primary schools that many teachers tended 

to be non interventionist setting up appropriate 
conditions for the maturation of thinking to 
take place (Burden, 1998). Dove’s work on the 
greenhouse effect and ozone depletion shows 
just how far we have come from such practice. 
While formal operational thinkers have clear 
advantages in manipulating ideas in their heads, 
thinking about things that have not yet happened, 
and thinking about things that they cannot 
see (Burton, 2009), this is insufficient reason 
to reject teaching approaches that attempt to 
redress alternative conceptions. Dove advocates 
the use questionnaires and concept maps as 
important approaches to identify and redress the 
‘immaculate misconceptions’ associated with the 
greenhouse effect and ozone depletion.

For Vygotsky, psychological activity is imbued 
with socio-cultural characteristics (Burton, 
2009). An appropriate metaphor is the ‘student 
as apprentice’ (Flavell, 2002) where the student 
learns how to carry out activities and eventually 
learns the more hidden inner processes 
of thought. Vygotsky’s Zone of proximal 
development describes the gap that exists 
between what the student can do on her own 
and what she can achieve with help from a more 
knowledgeable or skilled person, including her 
peers (Butt, 2002). Roberts (2003) in a section on 
numeracy in Geography includes a skills-based 
activity titled ‘intelligent guesswork’. Students are 
asked to complete a table estimating the average 
life expectancy and rank order for a number of 
selected countries. Students work in pairs and 
the teacher leads a discussion asking: I wonder 
if that can be right? What do others think? How 
sure are you about that? Do you want to know 
the ‘answers’? Why do you think this was? What 
figures were surprising? Clearly, in this instance, 
knowledge is not transmitted directly from one 
knower to another, but is actively built up by the 
learner (Wiegand, 1996, p. 58) with the assistance 
of a more knowledgeable and skilled person. 

Williams’ (1993) cognitive-affective interaction 
model for enriching gifted programs comprises 
eighteen strategies to be used by the teacher 
to develop student thinking and creativity. It 
also identifies eight educational objectives, 
four that are concerned with cognition (fluency, 
flexibility, originality and elaboration) and 
four that are affective (curiosity, imagination, 
risk taking and complexity) (Kerr, 2009). The 
example offered by Macleod (2004) focuses on 
multiculturalism asking the focus question: How 
does the proximity of Asia affect Australia and the 
Australian way of life? Under the teaching strategy 
‘Paradox’, using a statement that appears to 
contradict itself, but that may be true, students are 
asked to: Discuss the statement: Multiculturalism: 
can’t live with it, can’t live without it. Under 
‘Discrepancy’, identifying gaps or missing links in 
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knowledge, students are asked: ‘What might have 
happened if the Aboriginal people had engaged in 
a greater level of trade with Asian nations prior to 
the European settlement?’ And, under ‘Analogy’, 
finding similarities between things or situations 
that might otherwise be different, students are 
asked: How is Asia like a tapestry? Curriculum 
differentiation activities, such as these, provide a 
framework that is better able to address the needs 
of all learners in the geography classroom. 

The term scaffolding comes from the works of 
Wood, Bruner and Ross (1976). The term was 
developed as a metaphor to describe the type of 
assistance offered by a teacher or peer to support 
learning. Another metaphor envisages scaffolding 
as bridge building between what students already 
know to arrive at something they do not know. 
Lane (2001) uses scaffolding more literally. He 
provides templates to guide students through 
the investigation of a contemporary issue in 
the Australian environment. His scaffold uses 
carefully worded instructions, maps, illustrations, 
photographs, block diagrams, annotated charts, 
models, creative strategies, advice on using 
presentation software, websites, and criteria for 
evaluating websites, an assessment rubric, and an 
evaluation.

Neuroscience and Geographical Skills
I was searching for the term neostriatum 
because I had been informed that this was the 
part of the brain system that stored memory 
relating to skills and other cognitive operations 
(Bransford, Brown & Cocking, 1999). The 
Wikipedia page noted that the appropriate entry 
on striatum contained too much jargon and may 
need simplification or further explanation. By 
way of contrast, Ronald Kotulak, a Pulitzer Prize-
winning reporter for the Chicago Tribune, revealed 
that, 

The brain gobbles up its external 
environment in bites and chunks through 
its sensory system: vision, hearing, smell, 
touch, and taste. Then the digested world 
is reassembled in the form of trillions of 
connections between brain cells that are 
constantly growing or dying, or becoming 
stronger or weaker, depending upon the 
richness of the banquet (Kotulak, 1996, 
p. 4). 

Potent metaphors are common in descriptions 
of neuroscience. They act as an antidote 
to the abstruse, recondite language of the 
neuroscientist. Neuroscientists study the 
anatomy, physiology, chemistry, and molecular 
biology of the nervous system, with particular 
interest in how brain activity relates to behaviour 
and learning (Bransford et al. 1999).

Of particular interest here is the insight offered 
by neuroscience on the operation of young 
people’s brains (Nagle, 2005; Wolfe, 2010). The 
richness or sparseness of the banquet proffered 
in Geography classroom powerfully impacts on 
students’ learning experiences and behaviour 
(Nagel, 2005; Purnell, 2010). Skills development 
can be undermined by such brain-based factors 
as learning anxiety, stress, and fear. Emotional 
responses to these environmental stimuli disrupt 
an individual’s capacity to learn, and also have an 
effect on other learners in the same classroom 
(Nagel, 2005; Goswami, 2006). Such learning 
anxiety is intensified during adolescence as a 
consequence of temporarily declining levels of 
the neurotransmitter, serotonin, in the brain. 
Stress, especially chronic stress, can also 
inhibit the brain’s production of serotonin and 
simultaneously impair the cognitive function of 
the prefrontal cortex (Nagel, 2005). On the other 
hand, Sylwester (1995) explains that ‘Emotion 
drives attention, and attention drives learning.’ 
In the light of this Wolfe (2010) maintains that 
teachers need to recognise the power of emotion 
to increase retention. Skills-based activities such 
as simulations and role plays engage young 
people and enhance not only the meaning of the 
material but also the emotional connections. 

We also need to understand something 
of synaptic transmission (Purnell, 2010; 
Wolfe, 2010; Bainbridge, 2009) within the 
brain. This diffusion refers to the way that 
brain cells communicate with each other. An 
electrical impulse is passed from one brain cell 
(neuron) to another and chemical messengers 
(neurotransmitters), like serotonin, are essential 
to carry the impulse across the gap between 
brain cells. Neurotransmitters are affected by 
how an individual responds to their environment 
and experiences (Nagel, 2005). At birth, the 
human brain contains only a relatively small 
proportion of the many millions of synapses 
it will eventually have. The brain gains about 
two-thirds of its adult size after birth. The rest 
of the synapses are formed after birth, and a 
portion of this process is guided by experience. 
A 12–13 year-old will probably house the largest 
human brain (Bainbridge, 2009). Thereafter, it 
shrinks through a series of carefully orchestrated 
and choreographed changes called synaptic 
pruning. The rate of synaptic formation slows 
down dramatically, but the connections are 
trimmed back, or pruned, very savagely for a 
period of about eight years during adolescence 
(Bainbridge, 2009). Unused synaptic connections 
are discarded as young people’s brain works 
towards becoming ever more efficient. Synapse 
overproduction and loss is a fundamental 
mechanism that the brain uses to incorporate 
information from experience (Bransford et al., 
1999). The process has been likened to the 
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classical art of sculpture, whereby artisans 
working in marble create an extraordinary 
sculpture by chiselling away unnecessary flakes of 
stone until they achieve their final form (Bransford 
et al., 1999).New synaptic connections made 
during adolescence is a process that is not only 
sensitive to experience, it is actually driven by 
experience. This has been described as a ‘use 
it or lose it’ situation (Bruer, 1997) and is an 
important consideration for Geography teachers in 
recognising that adolescent development is a time 
of experience-dependent brain reorganisation. 

Cranial metaphors abound. The brain is 
sometimes referred to as a sponge that soaks up 
information (Wolfe, 2010). She explains that a 
better metaphor would be a sieve because some 
99 per cent of all sensory information is discarded 
almost immediately upon entering the brain 
(Gazzaniga, Ivry & Mangun, 1998). Irrelevant 
information is filtered out. In an expository 
lesson, students look for an appropriate network 
to help them make sense or meaning of this new 
information; in a skills-based lesson, as in the 
expository one, the brain pays attention to some 
stimuli and not to others but there is more scope 
for sifting and sorting new material. Wolfe (2010) 
stresses that the information storage mechanisms 
of the brain can be best described as networks 
of associations. Skills-based experiences that 
allow students to ‘replay’ experiences, to talk 
and think about them, provide opportunities for 
consolidation, whereby newly formed memories 
gradually became more stable. Olsen (1995) 
maintains that we have come to understand that 
the brain is a pattern-seeking device in search of 
meaning and that learning is the acquisition of 
mental programs for using what we understand. 
Skills-based learning clarifies such patterns 
for both Geography teachers and students: 
for example the concepts to be learned, the 
linkages between these concepts, and how such 
understandings would be used in the real world, 
mirror the storage mechanisms of the brain.

The brain is still developing until the end of 
adolescence. It matures from the bottom level 
up, and the top level takes longest to mature. 
There are three regions (from top to bottom): 
the cerebrum, limbic systems, and brain stem. 
The cerebrum, which contains the occipital, 
parietal, temporal and frontal lobes, has a number 
of regions where thinking, consciousness and 
responses to environmental stimuli take place; the 
limbic system, or central part of the brain, holds 
our memories and processes emotions; the brain 
stem, the region closest to the spine, is where 
fight-or-flight and survival responses are activated 
and where functions not under conscious 
control take place. As Nagel (2005) remarks, this 
‘suggests that the regions of the brain responsible 
for survival and emotion are in full swing before 

the regions responsible for logical and moral 
reasoning can follow suit.’ 

Two other significant changes take place within 
the adolescent brain. Firstly, many of the neural 
pathways within the brain that were present in 
childhood were not myelinated: they did not have 
their fatty electrical insulation around them. The 
main purpose of a myelin layer (or sheath) is to 
increase the speed at which impulses propagate 
along the axon of a neuron. As Bainbridge (2009) 
would have it ‘there are bits of the brain that just 
weren’t used much in childhood, that are suddenly 
switched on.’ Secondly, neural pathways begin to 
behave differently affected by neurotransmitters 
such as serotonin and dopamine. As Bainbridge 
(2009) explains, ‘There’s lots of roadwork going 
on inside the [adolescent] brain’

What are the implications then for the 
development of Geographical skills, and of 
effective and significant learning to take place? 
Nagel (2005) explains that many neuroscientists 
believe that aspects of memory are enhanced 
when brain cells fire together where (neural 
transmissions) are used over and over again. 
They ‘get accustomed to firing together and 
eventually become hardwired’ (Nagel, 2005). The 
durability or fragility of memory is affected by the 
choice of skills. For example, when we compare of 
people’s memories for words with their memories 
for pictures of the same objects there is marked 
superior effect in terms of pictures (Bransford 
et al., 1999). Fine art prints, for example, have 
been used in skills-based Geography teaching. 
However, skills based on words and visual 
representations only use a fraction of the neural 
networks available to young people. The motor 
system of the adolescent brain occupies a large 
proportion of the brain and contains some of the 
most evolutionary advanced systems. Including 
‘movement’ into the cognitive process is an 
influential way of extending synaptic connections 
and fixing a particular concept in the brain 
(Sharples, 2009).

Different types of thinking are intrinsic to skill 
development. Howard-Jones (2008) worked 
with a group of drama teachers in a program 
titled ‘Fostering creative thinking co-constructed 
insights from neuroscience and education’. 
He concluded that whereas analytical thinking 
can benefit from extrinsic rewards such as 
assessment praise, generative (creative) thinking 
can benefit more from more intrinsic motivations 
such as fascination and curiosity. Analytical 
thinking, he concluded, can also be encouraged 
by mild anxiety, while a stress-free and uncritical 
environment can produce more generative 
thinking.
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come to terms with contemporary neurological 
research, they will be well placed to re-invigorate 
and re-engage the young minds they work with.

However there are some caveats. Neuroscientists 
operate out of very different environments to 
those of Geography teachers within the ‘black box’ 
of the classroom

Although Geography teachers need to engage with 
the new understandings in neuroscience, they 
should be reluctant to adopt an ever increasing 
number of products and ideas that have 
permeated into skills development predicated on 
unfounded scientific and educational claims. One 
is the erroneous notion that the brain grows in 
holistic spurts, within or around which specific 
educational objectives should be arranged 
(Bransford, 1999). Another pervasive, flawed, 
faddish concept is ‘Left right brain thinking’ 
(Bransford et al., 1999; Sharples, 2009); what 
Goswami, 2006 terms an over-literal interpretation 
of hemispheric specialisation. Goswami (2006) 
also deplores the tendency to diagnose students 
as visual, auditory or kinaesthetic learners, 
whereby children are encouraged to wear a badge 
labelled either V, A or K to proclaim their preferred 
learning style. On the other hand, teachers such 
as Petty (2004b) favour skills approaches that 
incorporate left right brain thinking and Martin 
(2006) asserts that multiple intelligences and 
V, A, & K techniques engage students in skills 
learning using ICTs. White (2006, p. 83) explains 
that there are many teachers who buy into 
multiple intelligences who, ‘don’t tangle with, and 
perhaps don’t know about, the more fundamental, 
scientifically shaky, parts of the theory.’ Finally, 
there is need for caution with respect to the 
claims by some educators that specific activities 
lead to neural branching. Cardellichio and Field’s, 
(1997), paper ‘Seven Strategies that Encourage 
Neural Branching’ has been described by as Bruer 
(1997) as a ‘bridge too far.’

Nagel (2005) explains that there is ample 
research to suggest that positive emotions can 
contribute to higher order thinking and long-term 
memory. Skills activities that involve laughter 
produce chemical changes in the brain resulting 
in increased production of neurotransmitters 
that enhance memory and alertness. Similarly, 
skills that incorporate music, visual arts, drama 
and movement act as key contributors to shifts 
in brain wave patterns and the release of various 
neurochemicals, resulting in a more activated and 
stimulated brain (Nagel, 2005)

Mnemonic strategies would appear to mimic the 
brain sifting and sorting capacities. However, 
skills that employ mnemonic strategies used with 
special education students have shown that the 
students may become very proficient in using 
the mnemonic as taught, but seldom transfer the 
strategy to another area unless taught to do so 
(Pressley & Levin, 1978). Much more powerful 
skills-based strategies can be selected that 
increase retention, understanding and enable 
transfer to take place. Wolfe (2010) provides an 
example of a simulation of food availability in 
the majority and minority worlds that is followed 
up by a class discussion about the effect of 
their understandings on their own lives and of 
possible solutions to food surpluses and scarcity 
throughout the world.

Skills that facilitate a lively, safe and supportive 
environment, that connects with the real life 
worlds of the students, are more likely to engage 
young people. Nagel (2005) believes that skills 
that are premised on relevance and a capacity 
for students to form personal and emotional 
connections can ultimately increase opportunities 
for enriched neural activity, and long-term 
memory. Moreover, they work to eliminate an 
adolescent perception of being boxed in the 
classroom: a predilection towards boredom and 
apathy. Nagel (2005) is optimistic that if teachers 

Educational research Cognitive neuroscience research
Goals Evaluate skills, improve learning, 

enhance pedagogy
Uncover relationships between mind 
and brain

Methods Empirical, randomised, controlled 
trials. Qualitative observation

Non-invasive brain imaging, 
behavioural and psychophysical 
measures

Sample Attempt to use a large sample sizes 
across diverse populations

Small sample sizes (10–20) – 
constraints of methods and expenses

Setting Classroom black box
Real life situation
Many extraneous variables

Laboratory
Low ecological validity
Few extraneous variables

Ansari & Coch, 2006

Figure 6:  Comparing research on classroom skills development and cognitive neuroscience research
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Space

How geographers and others understand the 
concept of space is constantly changing. The 
simplest interpretation of space is that it is a 
container where objects are located and where 
events take place. This idea of absolute space is 
expressed in grid lines, latitude and longitude, and 
boundary lines on maps (Hutchinson, 2008).

Another view of space is that it consists of 
relationships between objects. This view holds 
that space cannot exist unless these objects are 
present. Three ideas about space flow from this 
second way of thinking about space:

•	 material space – how space is experienced 
and perceived physically,

•	 representation of space – how space is 
thought about and represented in images, 
maps, books and films, and

•	 lived space – how space is lived and felt by 
people in their everyday lives (Hutchinson, 
2008).

A number of fieldwork skills-based activities are 
outlined in the text (Hutchinson, 2008), based 
on a perception of how Aboriginal people used 
absolute, material, representational and lived 
space. Clearly the ways in which the concept 
space is teased out affects skills-based learning.

Concepts

Theoretical concepts are slippery notions that 
can only really be understood in context: in the 
circumstances that they are to be deployed. A 
number of questions can be asked of particular 
concepts: ‘Why was it put forward? Whose 
interest did it advance or retard? In what kind 
of milieu was it conceived and communicated? 
How adapted was it to its cognitive and social 
environments?’(Livingstone, 1992, p. 29). Slater 
(1994, 150) in Figure 7 shows how we may 
pursue explanations and understandings through 
a number of different viewpoints ‘picking up 
different batons in what might be characterised as 
a grand relay through viewpoints’.

Agnew, Livingstone, and Rogers (1996) explain 
that we need to distinguish between the normative 
significance and the explanatory adequacy of 
concepts. Landscape as a concept, can refer 
normatively to the natural/human interface or 
a human built surface. The explanation for one 
view of landscape is inadequate in providing the 
elucidation of the other. Alternative viewpoints 
result in conflict and confusion over concepts, 
because concepts are always expressed from 
particular standpoints and involve perspectives 
or angles of vision which reflect these subject-
positions.

Viewpoint Concepts Methodologies
Scientific Space, spatial patterns, spatial 

relationships
Analysis, prediction/modelling, 
generalising/seeking laws, equations, 
mathematical deduction, hypothesis 
testing, problem solving

Behavioural Patterns, relationships, people/
environment, aggregate behaviour

Perception, analysis, decision taking

Humanistic Place, people and places, sense of 
place, authenticity

Personal understanding, individual 
meaning, reflecting, empathetic 
stances, being presuppositions, 
insider/outsider positioning, analysis 
of personal reactions

Social welfare, liberal and 
radical social-historical

Society, organisations, structures, 
pressure groups, place and 
society, power, vested interested 
in time and place

Critical analysis, critical theory, 
social theories and analysis, social 
and political analysis, interpretation, 
critical reflection

Post-modern Place, society, cultural 
characteristics, the informal use of 
space, landscape as text, places in 
transition

Analysis, interpretation, reflection, 
un-patterning and re-patterning, 
reassembly

(Slater, 1994, p. 150)

Figure 7:  Geographical viewpoints, concepts and methodologies 
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Leat (1997) sees cause and effect as a prime 
concept that underpins a sound understanding 
of geography: Other concepts are classification, 
conflict resolution, location, decision making, 
planning, systems, and inequality. He explains 
that ‘Almost every time students are asked 
to explain, give reasons, account for and do 
“Why?” questions they are calling upon their 
understanding of causation (Leat and Nichols, 
2003).’ Leat shows how we might equate trigger 
factors with shallow understanding of cause 
and effect and background factors with deep 
understanding. 

The effects may be actual, they have happened; 
or future effects, they may be impending. 
Speculating coherently about the future is a 
demanding cognitive activity because it requires 
the checking of assumptions and the assessment 
of the likelihood of events taking place (DfES, 
2006).

The concept cause and effect is often used in 
physical geography but here again as viewpoints 
change, causation alters. A recent article on 
the formation of beach cusps (Hume, Coco 
and Green, 2007) allows us to reflect on how 
explanations in coastal geomorphology are linked 
to positivism, reductionism and complexity 
theory. The fieldwork skills that are associated 
with an examination of these micro features 
will potentially alter with each successive set of 
understandings, refer to Figure 9.

Risk
We are, arguably living in a risk society 
(French, 2009). Whether it is termed advanced 
capitalist, post-Fordist or post-industrial our 
natural disasters are ever more affected by 
human agency. Further, there are many more 

Cause and Effect
The precise nature of causality is a matter of 
ongoing debate in philosophy (Stangroom, 
2006). Hume wrote at great length about cause 
and effect, advancing the empiricist view that 
we know of causes and effects only from 
experience. Experience covers only what has 
happened in the past or present; it does not 
extend to the future. Kant attempted to combine 
rationalist and empiricist views to argue that the 
concept of causality is an unchanging feature of 
experience; an example of the ways our senses 
are regimented by the mind.

Modern geography is often said to begin with 
two German scholars, von Humboldt and Ritter 
(Wrigley, 1965) whose view of the subject 
involved the careful collection of factual material 
that would be subsumed under a number of laws 
which should express the relationship of cause 
and effect. If geography was to be ranked as a 
science then it had to, according to Ratzel, rerum 
cognoscere causas, to know the causes of things. 
The careful assembly of detailed and accurate 
factual material, and the simple and concise 
identification of cause and effect, was the basis of 
the new science, Geography.

Cause and effect assumed prominence through 
the widespread adoption of geographical 
determinism. Griffith Taylor was convinced 
that the climate of the Australian tropics was 
‘too hot and muggy to be comfortable for the 
average Britisher’ (Taylor 1937). Robin (2005) 
explains that some biologically-trained historical/
geographical writers, such as Flannery 1994 and 
Diamond 1997, are happy to chance their arm at 
describing ‘big environmental forces’ in human 
history.

Example Description

Skills cause and effect template from Inspiration The templates are easy for students to work with to 
provide a structured overview

‘Dealing with Disasters: Teaching about disasters 
and development for ages 11–16 (Garlake, 2000)

Separate sections on cause and effect including 
board games, check boxes, photo literacy, and 
diamond ranking

‘The Conflict Cycle’ (Cole 1997) Shows how war and peace are linked in a cyclical 
pattern. Root causes must be tackled

‘Lessons for the Future: a geographical 
contribution’ (Hicks, 2007)

Trends, the 200 year future, possible, probable and 
preferable futures and scenarios

Figure 8:  Skills: Cause and Effect gives some examples of how cause and effect may be used in the 
Geography classroom
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•	 Biddulph and Bright, (2003) drew the 
experiences of 11–14 year-old students and 
UK Postgraduate Certificate in Education 
students using drama to contribute to learning 
in geography. The drama involved sea cliff 
collapse in Eastern England. The students had 
to address two questions: what caused the 
cliff to collapse? What might be done to slow 
down the rate of cliff collapse? Biddulph and 
Bright (2003, pp. 30–31) provide a detailed 
lesson plan involving ‘initial teaching, setting 
up, planning, delivering and post drama.’

Skills and Inquiry Approaches that 
Work?
Hattie (1999, 2009) has synthesised data from 
some 800+ meta analysis studies, involving 
many millions of students, and concerning 
many different innovative areas in education. 
He attempts to quantify the magnitude of these 
innovations by using effect sizes: an effect size of 
1.0 is typically associated with advancing student 
achievement by one year, or a two grade leap in 
the UK General Certificate of Secondary Education 
from a C to an A grade (Petty, 2004a). This has 
been described as blatantly obvious, perceptible 
difference, akin to the difference between a person 
a 5'3" (160cm) and 6'0" (183cm) (Cohen, 1988). 
By way of contrast, an effect size of 0.29 would be 
equivalent to the difference between the height of 
a 5'11" (180cm) and 6'0" (183 cm) person.

Computer-assisted instruction and instructional 
media had an effect size of 0.31 and 0.30 

manufactured risks produced by and hopefully 
mitigated by humanity. Risks, much like wealth, 
are distributed unevenly throughout the world 
and will disproportionally influence the quality of 
life of its inhabitants. Cartographers, GIS users, 
and physical and human geographers are all 
concerned with the geographies of risk.

One approach to the study of risk in the 
classroom involves the use of backward 
mapping. Two premises are important. Firstly, 
deep knowledge focuses on the central ideas or 
key concepts of a subject and their relationships. 
Then deep understanding focuses on how 
students demonstrate a profound and meaningful 
understanding of the central ideas or concepts. 
This is exemplified in Figs 10 and 11.

The suggested skills-based activities are:

•	 a concept mapping activity, that I developed, 
concerning earthquakes, tsunamis and 
tropical cyclones that involves a number 
of cards containing such detail as: location 
of epicentre/eye; public awareness and 
preparedness; emergency responses; media 
coverage

•	 a simulation game about landslips and slides 
in the Illawarra (McElroy, 1999)

•	 an investigation using GIS (Mitchell, 2010) 
relating to a disaster. – much accessible 
material has been made available from the 
Victorian bushfires of 2009 and Queensland 
floods of 2011

Figure 9:  Explaining beach cusps

Source: Hume, Coco and Green, 2007
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improve. Feedback includes clarifying goals 
and setting tasks against explicit and shared 
assessment criteria. Students also obtain 
feedback on the processes they have used to 
complete the task, and on their ability to self-
regulate their own learning (Petty, 2004a). Other 
significant influences on achievement that are 
pertinent to skills-based and inquiry learning 
include: challenging goals with an effect size of 
0.52, peer tutoring 0.50, advance organisers 0.37, 
and simulation and games 0.34 (Hattie, 1999). 

respectively, whereas feedback had an effect 
size of 1.13 (Hattie, 1999). It may well be that 
computer-assisted instruction can make more 
perceptible differences to student achievement 
through careful selection of skills-based tasks and 
inquiry methodologies. Hattie found that the effect 
size of computer-assisted instruction in primary 
schools was as high as 0.48. 

Skills-based and inquiry learning that incorporates 
feedback not only needs to offer positive 
reinforcement: telling students what they have 
done well, but also what they need to do to 

Figure 10:  Backward mapping (a)

Figure 11:  Backward mapping (b) 
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business of classroom teaching. Teaching and 
learning geography is neither values free, nor 
subject free. It should be skills-based because 
such teaching and learning engages students, 
is supported by educational research, and can 
be connected to learning theory and advances 
in neuroscience. Further, it allows for a better 
understanding of subject matter, encourages 
metacognition, and clarifies a number of central 
underpinning concepts, through which the 
subject matter of Geography is better understood 
(Leat, 2001). At its best, skills-based practice 
enthuses Geography students. It focuses on the 
geographer’s art (Haggett, 1990) and engages 
practitioners in teaching for a better world (Fien & 
Gerber, 1988, Morgan, 2002).
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Abstract 
The compulsory learning areas of geography 
and science in the Australian Curriculum have 
inquiry as a major pedagogical approach in 
learning and teaching. In this paper we argue that 
teacher-informed professionalism is critical in an 
inquiry to develop student knowledge and skills in 
geography and science. This includes the effective 
and efficient use of the steps in an inquiry and the 
‘Backward design process’. Assessment, teaching 
strategies and learning experiences are designed 
to achieve the goals of the inquiry from the outset. 
We conclude that professional teaching using 
guided inquiry maximises the learning gains 
of students, as it is highly brain compatible for 
students and their teachers.

Introduction
Teachers are preparing to implement the 
Australian Curriculum from Foundation to Year 
12 that will be implemented in Australia’s eight 
jurisdictions (states and territories). Some such 
as Queensland commence January 2012 and 
most others in 2013. Two areas of the Australian 
Curriculum that have a number of synergies in 
content and pedagogy are geography and science. 
Our paper examines key aspects of inquiry in 
the school curriculum and interrogates the 
pedagogies that promote and support inquiry in 
K–12. 

Inquiry has a long history and features in 
current curricula under the heading of inquiry or 
investigating. It is seen as critical in geography 
and the essence of scientific thinking. However, 
enacting authentic inquiry in K–12 is rarely 
achieved. One inhibitor of inquiry is the 
dominance of summative assessment (results 
contributing to grades) that rewards declarative 
knowledge (such as factual recall, knowledge and 
principles), above all other aspects of learning. A 
second and more fundamental barrier is teachers’ 
lack of expertise in elaborating and implementing 
inquiry in their lessons (see Harrison & Coll, 
2008; Nayler, 2000; Queensland Studies Authority 
(QSA), 2011). Some teachers may, for example, 
take a laissez faire approach and consider 
intentional teaching inappropriate, as the inquiry 
is that of the students. Such views are contested 

in the literature (see, for example, QSA, 2010a). 
Many teachers need to develop the necessary 
inquiry skills to teach and assess student thinking 
and skills in geography and in science. Teaching 
and thinking in geography or science is different 
to teaching and thinking about geography and 
science. Curriculum designers rightly recognise 
the importance of inquiry but struggle when it 
comes to providing K–12 teachers with realisable 
goals and appropriate guidance on activities 
and learning experiences for students (see, for 
example, Queensland Studies Authority, 2011).

In this paper we look at what inquiry is and 
provide a model for teacher use. We argue that 
guided inquiry needs to be used effectively 
to develop student knowledge and skills in 
geography and science. We conclude that there is 
much that teachers can do using guided inquiry to 
maximise student learning gains.

What is Inquiry?
In its simplest form, inquiry is asking questions 
and searching for answers. At the other extreme, 
inquiry is what professional scientists and 
geographers do every day. Back in 1966, Joseph 
Schwab highlighted the difference between 
teaching a recitation of facts and inquiring into 
objects and processes in our life-world. Schwab 
called the stating of and remembering facts, 
a ‘rhetoric of conclusions’ and ‘assertion of 
inalterable truths’ (Schwab, 1966, p.45). We 
recognise that inquiry cannot take place in a 
vacuum for experts, teachers or students. Like 
literacy and numeracy, science and geography 
build on axiomatic knowledge and derived 
new knowledge as old and novel problems are 
investigated and solved. 

In the lower primary years, inquiry often consists 
of exploring the local area, observing nature at 
work, forces and energy, weather and changes 
in rocks and materials. For example, young 
children will happily play with a battery, bulb 
and a piece of wire and find a number of ways 
to make the bulb glow. This leads into simple 
circuits and children will find two simple circuit 
types: series and parallels. In geography, students 
can read and record temperatures, rainfall, wind 
speed and directions and draw conclusions 

Inquiry in Geography and Science: Can it 
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Ken Purnell and Allan Harrison
CQUniversity Australia
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about the atmospheric conditions that bring rain 
and heat waves. Early childhood teachers are 
themselves excited by such phenomena because 
they are familiar with hands on and play based 
learning and the outcomes that they seek are 
well understood and predictable. It is safe and 
teachers know what works and what will not 
work. In the primary years investigations include 
studying white powders and household liquids; 
making and sustaining a terrarium, observing 
the behaviour of bugs, and studying shadows. 
Young children are intensely curious and quickly 
exhaust their teacher’s knowledge; and teachers 
become anxious when students’ questions exceed 
their knowledge. Studies of teachers’ response 
to this problem show that, for example, non-
science teachers schedule science for Friday 
afternoons (or similar times) with science being 
the first casualty when time needs to be made 
up in literacy and numeracy (Appleton & Kindt, 
1999). Once the going gets tough, teachers avoid 
technical subjects like science and geography.

Appleton and Kindt’s (1999) work on activities 
that work found that teachers need more than a 
toolbox of good activities, they need units that 
work. It is pertinent to ask, what forms of inquiry 
work best in the classroom and how do we 
expand the resources available to the teachers 
who need them? In particular, how do we bridge 
the gap that emerges when students’ curiosity 
exceeds the teacher’s knowledge?

The example of making simple circuits is a 
form of discovery science. Discovery learning 
was popular in the 1970’s but did not realise its 
potential because it was too open and teachers 
lacked adequate direction and knowledge. At the 
other end of the spectrum, the widespread use of 
verification (‘cook-book’) activities in geography 
and science lacked novelty and intellectual 
challenge. A more productive approach is guided 
inquiry.

 Guided inquiry is open and challenges students 
because it investigates real problems; teachers 
understand the content knowledge, are aware 
of the skills and processes that produce useful 
results. Teachers of this calibre succeed because 
they have pedagogical content knowledge 
(Shulman, 1986).

Inquiry is a two-edged sword for the curriculum 
designer and the teacher: if a published topic 
contains enough detail (content) and direction 
(process) to quell the anxieties of primary and 
lower secondary teachers, the openness of the 
inquiry diminishes. In practical terms, the more 
information you provide to the teacher, the less 
flexible the activity becomes. Consequently, useful 
inquiry topics possess a number of features:

(a) they deal with common everyday objects, 
events and processes;

(b) the theoretical knowledge is readily available in 
everyday language;

(c) data isa easily collected and presentable as 
graphs, tables, diagrams, words and digital 
recordings; 

(d) supporting data and interpretations are 
available on the web or popular media; and

(e) the topic is useful at a number of levels. 

A topic that satisfies all these criteria is weather 
observations. Studying weather and climate is 
high on the national agenda as we experience 
hotter summers, wetter wet seasons and more 
storms and bushfires. Weather and climate is 
relevant to all sorts of communities – from city 
dwellers who were flooded in Brisbane in 2010 to 
rural communities facing wildfires and drought. 

In Figure 1 we propose a model of guided inquiry. 
In this the various phases/steps are not linear 
but may be revisited at any time in the inquiry. Of 
critical importance in the inquiry is regular quality 
feedback from the teacher and other sources such 
as other students and parents.

The role of the teacher is critical in providing 
intentional teaching of specific required 
knowledge and skills as well as scaffolding and 
guiding the various processes throughout the 
inquiry to support successful learning through the 
inquiry. The teacher needs to regularly diagnose 
what students need to know and be able to do 
and provide learning experiences that develop 
requisite knowledge and skills. Concurrently, it 
is important for students to plan and implement 
many aspects of the inquiry with expert input 
from their teacher as needed. Often it is good 
to start with the end point in mind: What will 
students look like at the end of this inquiry that is 
different to now. Then backward map to design 
appropriate learning and assessment experiences 
to achieve that end picture. Figure 2 illustrates this 
Backward design process (Wiggins & McTighe, 
2005).

This Backward design process is important in 
designing a quality inquiry by the teacher. It is 
equally important that students have knowledge of 
and participate in the design as relevant. This can 
be for the whole inquiry or relevant parts such as: 
What will our synthesis of information look like? 
And In what mode and structure will we report 
our findings? Students having ownership of what 
they should know and be able to do by the end of 
the inquiry assists them to achieve the goals that 
they have for the end and along the way. Such a 
clear focus with the end picture in mind supports 
the creation of relevant brain maps that enhance 
learning (Greenfield, 2011; McWilliam, 2010). 
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(After: QSA, 2010b, p. 17)

Figure 1: Guided inquiry model



GEOGRAPHICAL EDUCATION    VOLUME 24, 2011 37

Critical considerations in the Backward design 
process are also the acceptable evidence of 
the standards that students have achieved in 
the inquiry. For example, How do students and 
the teacher know what relevant and acceptable 
standards are for their Year level? In the 
Australian Curriculum there are standards to 
consider for reporting on student achievement 
on a scale of A to E in all learning areas. Adapting 
those to make them task specific to the inquiry 
is useful for students, teachers and carers and 
parents (see for example, Mawson-Ryan & 
Haggarty, 2011). In addition to the acceptable 
evidence that students and teachers need for 
the standards achieved in the inquiry, there is 
the need for the teacher to design the learning 
experiences for the inquiry that provide students 
with quality learning experiences to meet the 
stated standards. This includes clear scaffolding 
of the learning experiences as well as assessment 
tasks (Ausubel, 1960; Marzano & Pickering, 
1997). Teachers are expert at this and it is useful 
to consider too the evidence from the research 
literature on the top instructional strategies and 
how to use these: such as compare and contrast, 
and practice (see Marzano, Gaddy & Dean, 2000).

Throughout the inquiry it is critical that students, 
with the aid of their teacher, reflect upon their 
learning. An evaluative framework is provided in 
Figure 1 and this suggests that students address 

three questions at each stage of the inquiry (after 
Mowbray & Hossack, 2002):

1. What did we do?  
A simple description of what they have just 
done – such as had a guest speaker on the 
topic.

2. What does this mean to me? 
Making sense of the learning activities 
and integrating these into their long-term 
memories.

3. What use may we make of this in the future?  
How this will inform future approaches to 
their own learning, such as ‘Guest speakers 
need to have a focussed topic and a time limit 
of 15 minutes’ or whatever else the students 
may decide to inform future similar learning 
experiences to make them even more 
beneficial to their achievement of learning 
gains.

Having considered a model of inquiry (see 
Figure 1) and the importance of learning by 
design using an approach such as the Backward 
design process (see Figure 2), we now look at an 
example of an inquiry. After reading the inquiry 
you may care to consider the relevance of the 
inquiry model (Figure 1) and how you might 
apply the Backward design process (Figure 2) 
to this inquiry. Teachers need to draw upon 
their informed professionalism using relevant 

Figure 2: Backward design process

	

Identify	desired	results

Determine	acceptable	evidence

Plan	learning	experiences	and	
instruction

After: Wiggins and McTighe (2005, p. 18).
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experiences, theory and good practices to design 
a quality guided inquiry.

Example of Guided Inquiry
The example we will use to describe and explain 
guided inquiry spans geography and science. The 
topic is climate and weather. Currently, this is a 
hot topic (excuse the pun) because it inevitably 
leads us to discussions about issues such as 
global warming, climate change, atmospheric 
CO2 and the question, how much of the changes 
is caused by humans? Weather and climate are 
suitable topics for Years 4–9 provided teachers 
map the curriculum expectations onto the 
capabilities and interests of their students.

At its core, weather and climate involve making 
daily weather observations, recording and 
tabulating results, and looking for patterns. 
The length, breadth and complexity of the 
investigation is easily varied to fit the time 
available and the age of the children. It is also 
multi-discipline: it involves geography, literacy, 
numeracy, science and technology (see Figure 3). 

Embarking on guided inquiry

One of the first questions that a student needs to 
resolve is when and where do I take temperature 
readings? Teachers can provide this information 
but it is far more productive when students 
find this information for themselves. Typically, 
teachers brain-storm most of the topic in one 
session; a much better strategy is to lead a 
preliminary discussion focused on 3 to 5 key 
questions that you know the students can answer 
using the web, books in the room, the library or 
from home. At this stage, you introduce terms 
that are important: You are the knowledgeable 
teacher who skilfully guides the students’ thinking 
in the ‘zone of proximal development’ (Vygotsky, 
1960). You guide them with information and 
questions that they could not find or ask on their 
own but can do with help.

Other areas these questions may cover include:

(a) What is a thermometer, how does it work? A 
rain-gauge and a simple wind-speed gauge?

(b) Maximum and minimum temperatures – what 
are they, how are they determined?

(c) Humidity (can this be estimated?); and
(d) Cloud cover (can we devise a way to estimate 

cover?) and cloud type.

Rather than tell students the answers, strategies 
like think—pair—share over a period of several 
days will turn up much of the desired information 
and skills. In Western Australia, for example, there 
is a plethora of web based information easily 

accessed by using a Google search such as Perth 
rainfall.

Three useful sites were:
Rainfall in Perth: Water Corporation 
http://www.watercorporation.com.au/R/rainfall.
cfm

Perth WA Daily weather observations 
http://www.bom.gov.au/climate/dwo/
IDCJDW6111.latest.shtml

Perth 28-day rainfall forecast 
http://www.weatherzone.com.au/long-range-
forecast/28-day-rain/wa/perth

Each state and territory has its own version and 
these sites raise interesting questions that can 
inform students’ own weather observations.

Recording and interpreting data

Graphing the data means that students have to 
deal with anomalies and data gaps. Finding ways 
to present data as graphs and models integrates 
mathematics and technology. Literacy is ever-
present in the descriptions and explanations 
students need to write on their charts and 
presentations. 

Inquiry is rarely plain sailing! Inquiry raises 
questions that can surprise teachers and 
students. This introduces an exciting challenge 
for teachers. Many a teacher has thrown up his 
or her hands at this stage and said, ‘I can’t cope 
with questions that I can’t answer’ so they do 
not even attempt the topic. The better way is to 
reconceptualise yourself as a co-learner with your 
students. This is a step into the unknown but it 
pays huge dividends. Students value honesty and 
hearing from their teacher: ‘I don’t know, that’s 
an excellent question’, and then setting yourself 
and your class the question as a subsidiary 
investigation turns this problem into a shared 
learning experience. You step down from the 
pedestal as an almost sole authoritative source of 
information and join the children in their pursuit 
of knowledge. This helps children learn. We often 
say to our pre-service teachers, ‘Most classes 
contain students who are smarter than you are 
– get used to it and learn from them. Remember, 
the Nobel Prize winners of the next 20–30 years 
are in someone’s classes today’.

It is important to match the tasks to the 
curriculum content and standards. A plethora 
of measurement, recording and presentation 
activities is possible. The choice of questions and 
the necessary tasks may be readily devolved to 
students. Your resources and the students’ age 
determine the detail and sophistication of the data 
collection and analysis. As the teacher, you set 
the scene, your students plan the data collection. 
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Questions they should ask include, what data are 
needed, when should measurements be taken 
and how do I do this? As an example, a middle 
primary class (Years 3, 4 or 5) should volunteer 
temperature (maximum and minimum and time), 
continuous temperature readings across the day 
(excellent graphing exercise that tells more than 
maxima and minima – why?), rainfall, wind speed 
and direction (how will we measure this – find out 
how a simple anemometer works – even make 
your own), cloud cover (how is this estimated, for 
example, 10%, 20%, etc.)

Designing a quality guided inquiry improves with 
experience and practice. And working with your 
students affords opportunities for co-learning and 
building motivation and rapport that help learners 
focus on the real goals of their learning. It is that 
focus of attention on learning experiences that 

results in learning gains for students (Purnell, 
2011).

Conclusion
Guided inquiry enables students to interact in a 
global environment where they need to know how 
to learn, adapt, create, communicate, and how 
to interpret and use information critically. Past 
curriculum reforms (some as old as 50 years) 
have faltered in face of the inquiry challenge. 
Teachers will need significant professional 
development on the thinking behind inquiry and 
the various successful approaches to it, plus a 
suite of activities that they can adapt to their local 
needs and resources. 

One of the best ways to enhance teacher expertise 
in inquiry is to conduct some with students and 

Guided inquiry: weather observations satisfy the inquiry skill whenever the students design the 
methods, take the measurements and interpret the data. It is guided when the teacher is a co-
investigator in the sense that he/she does not tell the students what to do but acts as a source of 
questions and provider of ideas. Short conferences are conducted with some or all the class when 
an impasse is reached or a significant result emerges. 

To act as a guide, teachers should have thoroughly interrogated the curriculum documents and 
then keep the students’ focus on the desired outcomes. The teacher is an adviser and refrains from 
didactic teaching. Students should be allowed to make mistakes; the teacher’s role here is to confer 
with various sized groups to determine what went wrong, what needs to be done now. 

Inquiry thrives on formative assessment that provides feedback on what and how to improve - see 
for example, Dr. Edward deBono’s EBNE principle – Excellent But Not Enough (deBono, 2011). 

Inquiry is especially productive when the students evaluate their own work and the work of their 
peers (peer assessment).

Geography: Weather and climate addresses learning goals like: Why do people live successfully 
here? How the forces of nature vary throughout the year plus the effects of extreme events like 
cyclones and heatwaves.

Literacy: Use a variety of genres to describe and explain objects and events. Employ and interpret 
metaphors and analogies.

Numeracy: Tabulate data, compute rainfall totals, calculate temperature mean, median and mode and 
choose appropriate graphs (line, histogram, pie chart, etc.).

Science: Observe and identify patterns in atmospheric conditions, plan appropriate investigations, 
calibrate and read instruments (e.g. thermometers), state and test hypotheses, modify disproved 
hypotheses and retest, identify cause-and-effect relations; construct models. 

Technology: Make and calibrate instruments (water thermometer, simple wind vane and speed 
gauge; computer recording of data (manual and automated in higher years), Excel tables and graphs.

It is evident that a guided inquiry into atmospheric changes, weather and climate is a multi-
disciplinary task and therefore satisfies a range of curriculum content and standards. In the process 
of an inquiry on weather and climate it is important to consider the geographic and scientific 
implications of the findings on people and their decision making processes. For example, why do 
Australians live where they do? and What adaptive technologies have Australians created and use?

Figure 3: Multiple disciplines – Weather and climate
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reflect upon the learning from those – successes, 
failures and areas to consider in future inquiries.

What we have attempted to do in this paper is 
to provide teachers with a robust conceptual 
framework for conducting an inquiry (Figure 1), 
and the process of informed learning design using 
the Backward design process (Figure 2). The 
example provided of a guided inquiry in weather 
and climate provides teachers and their students 
with food for thought as they engage in an inquiry 
of immense potential. Not only can it satisfy 
required content of the Australian Curriculum and 
provide evidence of standards of achievement, 
but it uses something that we all experience 
everyday as a beginning point of learning the 
processes involved in inquiry. It provides a solid 
start to what can be an exciting period ahead of 
using guided inquiry in designing quality learning 
experiences to achieve learning gains with 
students.
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Abstract
We hypothesised that men would do better 
than women on difficult tasks pertaining to the 
geography of the United States. Undergraduates 
from the southeastern United States (mostly 
white) comprised five groups (n=125–127 each). 
One group was instructed to list the 50 states 
and the 25 largest cities from memory; a second 
group additionally received an outline map of the 
United States as an aid; a third group labelled 
each of the states within their outlines on a map 
of the United States and labeled the 25 largest 
cities on a second map of the United States; a 
fourth group wrote the name of the states and 
cities on separated and randomly presented 
outlines of the states; and the fifth group 
performed a map reproduction task. Percent 
correctly identified was lower for the last three 
tasks and men did significantly better for states 
and cities on the map-labelling (context-present) 
and the fragmented states (context-absent) tasks. 
The results suggested that the men performed 
better on the two more challenging tasks, partly, 
presumably because they had learned the outlines 
of the United States better, independent of the 
context – the outlines of the surrounding states.

Introduction
The results from research on spatial performance 
have frequently favored men (Bryant, 1982; 
Dabbs, Chang, Strong, & Milun, 1998; Galea & 
Kimura, 1993; Halpern, 2004; Herman, Hawkins, 
& Berryman, 1985; Holding & Holding, 1989; 
Kalichman, 1989; Lawton, Charleston, & Zieles, 
1996; Levine, Vasilyeva, Lourenco, Newcombe, 
& Huttenlocher, 2005; Zinser, Palmer, & Miller, 
2004). On geographic knowledge, male education 
majors were more effective in locating 10 
countries (Herman et al., 1985); men did better 
with cities of the United States (Beatty and 
Tröster, 1987; Montello, Lovelace, Golledge, and 
Self, 1999); men were more accurate with local 
cities, large U. S. cities, world cities, countries, 
oceans, and continents (Zinser et al., 2004). 
The above sample of findings suggest that 
geography may need to be taught differently to 
males and females. The purpose of the present 
study was to explore the idea that men possess 

greater configurational knowledge/memory of the 
geography of the United States than do women.

Theories of Gender Differences and 
Geographic Knowledge

The hunter-gatherer (evolutionary) theory 
suggests that men develop a superior sense 
of direction and knowledge of more distant 
locations, and that women develop superior 
memory for locations nearer to the home-site. 
The theory attributes this gender difference to 
nature and to the roles men and women have 
played from the beginning of human history; 
men assumed responsibility for hunting for 
food at greater distances and women assumed 
responsibility for gathering food at shorter 
distances from the home site. As a result, 
men and women developed greater spatial and 
memory skills in their respective realms of activity 
(Eals & Silverman, 1994). 

Other explanations have been offered, focusing 
on a deficiency, a difference, and an inefficiency 
between men and women (Self, Gopal, Golledge, 
& Fenstermaker, 1992). The deficiency hypothesis 
relates gender differences in performance to 
gender differences in physiology and/or hormone 
levels (Halpern et al., 2007). 

The difference theory states that men and 
women differ in spatial performance because 
of a wide range of socio-cultural factors, such 
as differences in early childhood education, 
courses completed in school, and expectations 
of parents and institutions (Halpern et al., 2007). 
Studies also suggest (e.g., Feng, Spence & Pratt, 
2007; Terlecki & Newcombe, 2005) the gender 
difference can be offset by training women, e. g. 
on computer-oriented tasks and video games. 

On the role of experience, investigators have 
reported that men and women perform equally 
well when asked to learn a map with which they 
initially had equal experience (Kitchin, 1996; 
Beatty & Tröster, 1987; Beatty & Bruellman, 1987; 
Montello et al., 1999; Pearce, 1977). Others have 
reported that experience does not relate to spatial 
performance (Adams, 1998; Beatty, 2002; Beatty 
& Tröster, 1987; Beatty & Bruellman, 1987; Cross, 
1987; Eve, Price & Counts, 1994; Herman, et al. 

Gender, Memory, and Geographic Tasks

Frances Chumney and Otto Zinser
East Tennessee State University



GEOGRAPHICAL EDUCATION    VOLUME 24, 201142

1985; Zinser et al., 2004). In these studies, men 
scored better although experience, like travel 
experience, was the same. 

The inefficiency hypothesis suggests men and 
women are the same; however, because of 
stereotyping, stereotype threat, self-fulfilling 
prophecy, and cultural expectations, women do 
not perform as well (Halpern et al., 2007; Hyde, 
2007). For example, in one study college women 
did equally well in several geography courses, 
but less well on a Knowledge of Geography test 
(Nelson, Aron, and Poole,1999). Possibly, women 
perform well in courses but are less motivated or 
culturally more intimidated by geographic tests. 
Brosnan (1998) learned that women did less well 
on the Group Embedded Figures Test (EFT), but 
only when the test was described as a ‘spatial 
abilities’ test. The results of this and other studies 
(i.e., Spencer, Steele, & Quinn, 1999) imply that 
women may be affected by situational or social 
factors and stereotyping. 

Configurational Knowledge and Geography 
of the United States 

Cognitive mapping and configurational knowledge 
played a significant role in the present study. 
Cognitive mapping refers to the process by which 
spatial information is represented internally 
(Curiel & Radvansky, 1998; Golledge, Dougherty, 
& Bell, 1995; Jacobs, Thomas, Laurance, & Nadel, 
1998). Golledge (1992) suggested that there are 
three types of spatial knowledge: declarative, 
procedural, and configurational. Declarative 
knowledge refers to information that exists in 
long-term memory, like information about places. 
Procedural knowledge refers to how declarative 
knowledge about orientation, angles, and 
direction of items is integrated with movement in 
space. And, configurational knowledge is about 
understanding shape, pattern, and the distribution 
of items and how they are related to other objects 
in space.

Relevant to the present study, researchers 
have reported evidence that people represent 
the outlines of the states of the U. S. by way of 
images, structurally similar to but not necessarily 
identical to the shape of the states (Shepard 
and Chipman,1970; Lloyd & Steinke 1986); 
however, they also wondered whether they do so 
consistently. Also, mental representations may be 
structured verbally or in the form of propositions 
(Kosslyn, Reiser, Farah, & Fliegel, 1983). 

On sketch-mapping, men often have been found 
to be more effective, particularly in showing 
more details (e.g., Harrrell, Bowlby, Hall-Hoffarth, 
2000). By the age of 11, boys have produced 
more accurate sketches of their neighborhood 
than have girls (Boardman, 1990; Matthews, 

1987). Moreover, men and women may use 
images, verbal terms, propositions, and numerical 
representations differently. Women use images 
to remember objects in static situations, whereas 
men use images more frequently when movement 
is involved, as in mental rotation tasks (Harshman 
& Paivio, 1987). Tobin (1982) concluded that 
men tend to carry a mental picture of individual 
shapes, while women remember shapes by 
comparing them to the shape and size of familiar 
objects (as cited in Caplan, MacPherson, & Tobin, 
1985). Of particular interest to the present study 
is the ability of people to encode shapes in the 
context of other shapes and their ability to encode 
and form mental images of shapes separate from 
others. 

Difficulty of Tasks of the Geography of the 
United States

Straub and Seaton (1993) asked one group of 
college students to list the fifty states of the 
United States from memory and a second group 
to do the same but with the aid of a map and 
obtained no differences between men and women 
on number of states correct. The third group 
wrote the names of the states within the state 
outlines; the fourth group did the same but was 
also presented with an alphabetical list of the 
names of the states. The performances of the 
latter two groups was lower than those of the first 
two groups. Although the tasks of the latter two 
groups were evidently more difficult, the men still 
performed better than the women in these two 
groups. Writing the names of the states on the 
map may have provided men with an advantage, 
possibly in configurational knowledge; and, 
the men may have formed a better association 
between the state outline and its associated name. 
Zinser et al. (2004) also had college students 
list the fifty states with and without the aid of a 
map and like Straub and Seaton (1993) reported 
no gender differences on these easier tasks. 
However, they found that men displayed superior 
knowledge in matching geographic outlines of 
continents and countries with their names and 
local and regional cities and international cities 
with their names. Accordingly, the thesis of the 
present study is that men on the whole perform 
better than women on difficult tasks involving 
configurational knowledge. 

The Present Study

The first objective of the present study was to 
compare the performances of college students 
on the geography of the United States varying 
in difficulty: the easier site-name and site-name 
with map-aid conditions as compared to the more 
difficult map-labelling, fragmented states, and 
map-reproduction conditions. Straub and Seaton 
(1993) had employed the map-labelling task. The 
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fragmented states task was of our own creation; 
in this condition, we presented state outlines 
in random order and like for map-labelling the 
participants were to write the names of the states 
in proximity (in or outside) of their boundaries. 
The map reproduction (sketch-mapping) task 
required that the participants sketch and label 
each of the U. S. states and 25 largest cities into 
the outline of the United States divided into five 
visually defined regions. Hypothesis 1 predicted 
participants would identify a larger percentage of 
states and cities on the easier than on the more 
difficult tasks.

The second objective of the present study was 
to compare men and women on knowledge 
the states and the largest cities of the United 
States for all of the three more difficult tasks. 
The purpose of the map-labelling condition was 
to reveal whether women or men make more 
effective use of the context, the other states, in 
identifying the states and cities. The fragmented 
states task was designed to measure context 
independence. Do men know the shapes and 
cities of the states and their names better 
independent of the context of its surrounding 
states, oceans, and/or countries? In the 
reproduction task, the participants were presented 
with a map of the United States within which 
only national and regional boundaries (southeast, 
northeast, mid-west, west, and southwest) were 
drawn. If men are more effective in the use of 
context and in knowledge of the shapes of the 
states, this would be apparent in a reproduction 
task. The participants were asked to draw-in and 
label the forty-eight continental states within their 
regions and also to mark and label the locations 
of the twenty-five largest cities. Hypothesis 2 was 
that the men would do better on the more difficult 
tasks on the percentage of states and cities 
correctly identified. 

The third objective was to compare the 
participants on their knowledge of the states in 
contrast to the 25 largest of U.S. cities across 
all five of the tasks. Hypothesis 3 was that the 
participants would correctly identify a larger 
percentage of states than of cities.

The fourth objective was to explore the 
relationship between the accuracy of the recall 
scores of states and cities of the five groups 
and travel experience. The purpose was to learn 
more about the role travel experience plays in the 
gender differences of the knowledge of the United 
States. 

Method

Participants

The participants were 626 (270 men and 356 
women, about 55 men and 72 women in each 
treatment group) mostly white undergraduates 
(average age of 20 years; SD = 4) who attended 
a public university located in the southeastern 
United States. 

Materials

Five test booklets consisted of the following 
elements (in the order listed): a cover sheet of 
preliminary instructions, one pair of the U. S. 
states and cities maps in accord with one of 
the five conditions described below, and the 
demographic/experiences questionnaire. 

Site-name and Site-name with Map-aid. The 
site-name task (one version of the five booklets) 
measured verbal memory. Participants received 
a lined sheet on which they were to write the fifty 
states of the United States and a second sheet for 
the twenty-five most populated U. S. cities. These 
cities were identified by way of the U. S. Census 
Bureau (2000). The site-name with map-aid task, 
additionally, provided participants with maps of 
the United States, one map showing all fifty state 
boundaries outlined (Alaska and Hawaii, lower left 
corner), and the second map, with dots marking 
the location of the 25 largest cities. The task of the 
participants in the map-aid condition was to list all 
of the states and cities on lines provided next to 
the maps. 

Map Labelling. Using the same map, participants 
were to write the name of the state on a line within 
its boundaries; for the smaller states, leader lines 
were drawn, extending from inside to outside 
the state outline. On the second map, again dots 
marked the location of the cities and participants 
wrote the names of the cities on leader lines next 
to their marked locations. 

Fragmented States of the United States. In this 
booklet, participants received outlines of the 50 
states (twice the size shown in the previously 
described maps) on six sheets separated from 
each other (5–9 states per 8½ x 11 in. sheet) 
in random order (see example in Figure 1). 
Students wrote the state’s name on a line, next 
to or beneath the state outline. The second task 
consisted of two pages of random displays of 
states with at least one of the 25 largest cities 
(marked with large dots). Students wrote the 
name of the city on a line within the outline of the 
state (see Figure 2). 

Map Reproduction of the States and Cities of 
the United States. Participants received an 
outline map of the United States with regional 
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boundaries drawn defining the five major U.S. 
regions: southeast, southwest, northeast, west, 
and mid-west. The participants were asked to 
simultaneously draw the outlines and label the 
forty-eight contiguous states in the appropriate 
U.S. region and to mark with a dot the location 
and label the 25 largest U.S. cities.

Demographic/Experiences Questionnaire� After 
completing the map tasks, participants supplied 
the following information: age, gender, major, 
grades acquired in mathematics, history, political 
science and geography courses taken in high 
school and in college, previous states and cities of 
residence, the states and major cities visited, most 
frequent travel destinations, number of hours 
spent monthly watching local and national news 
and geography-oriented television programming 
(e.g., Travel Channel, History Channel), number 
of hours spent each week watching college and 
professional sports on television, and the number 
of hours spent each week reading magazines and 
books that provide knowledge of current events 
(excluding textbooks). 

Procedure

Sets of the five versions of the booklets were 
distributed in random order separately to men 
and women. Each participant received one of the 
booklets. The above booklet distribution method 

ensured that the five booklets were distributed 
equally among men and women. For all 
conditions, in half of the booklets the states task 
appeared first – other half, the cities task first.

Participants were told that they will have three 
minutes to complete their booklet. Those in the 
map reproduction condition were instructed that 
they could work for up to 12 minutes. Participants 
were tested in classroom settings with group 
sizes ranging from 25 to 97 students. 

Scoring� For all groups and tasks, one point was 
credited for each site identified correctly. For the 
map reproduction task, one point was awarded for 
each state correctly sketched and placed and each 
city correctly placed (separate measures) within 
its region. For all conditions, the number of states 
and cities identified correctly was converted to 
percentages.

Results
A 5 × 2 × 2 mixed factorial analysis of variance 
was conducted to test for differences across 
treatment conditions, gender, and geographic 
class on percentage of states and cities identified 
(the dependent variable), with repeated measures 
over geographic class. Statistics for states and 
cities correct, broken down by men and women, 
and the two geographic classes for each of the 

Figure 1:  Sample page of the states task of the fragmented states condition. 
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five conditions are displayed in Table 1. Effects 
for gender, F(1, 612) = 11.789, p < .01 partial η2 
= .02, conditions, F(4, 612) = 100.965, p < .001, 
partial η2 = .40, and geographic class, Λ = .32, 
F(1, 612) = 128.47, p < .001, partial η2 = .68, were 
found. The condition x gender interaction, F(4, 
612) = 2.818, p < .05, partial η2 = .02, and the 
condition x geographic class interaction, Λ = .80, 
F(4, 612) = 38.07, p < .001, partial η2 = .20 were 
also significant. 

To test Hypothesis 1, the conditions x gender 
interaction was explored with Bonferroni post hoc 
comparisons (family-wise, p< .05) on percentage 
of states and cities identified. The percentages 
of states identified under the easier conditions 
were higher than under the three more difficult 
conditions. In addition, the map labelling and 
map reproduction conditions were higher than 
the fragmented states condition. (see Table 1; for 
states, all d>.62). The percentage of cities was 
higher under the site-name condition compared 
to the more difficult conditions. Moreover, the 
percent of cities was higher under site-name 
with map-aid than under site-name and the three 
difficult conditions. Finally, a larger percent of 
cities was identified for map-labelling compared 
to the fragmented states and map reproduction 
conditions. (see Table 1; for cities, all d>.47) 

Independent t-tests were performed for each of 
the five treatment conditions to test the prediction 
(Hypothesis 2) that men would identify a larger 
percentage of sites than women under the three 
more difficult conditions (family-wise error rate 
of p < .05, .01 maintained). Most of the results 
(see Table 1) supported Hypothesis 2: under map 
labelling, men were higher than women, on states 
t(1,127) = 2.68, d = .48, and on cities, t(1,127) 
= 3.46, d = .61, and under fragmented states, 
men were higher than women on states, t(1,126) 
= 2.62, d = .47, and on cities, t(1,126) = 2.83, d 
= .50. But, Hypothesis 2 failed with no gender 
difference under reproduction.

For Hypothesis 3, the Condition x Geographic 
Class interaction (see Table 2) was explored with 
dependent t tests for each condition (family-wise, 
p < .05). The percentages were higher on states 
than on cities: site-name, t (247) = 15.75; d = 
.86; site-name with map-aid, t (257) = 12.41, d 
= .49; map labelling, t (257) = 10.69, d = 1.38; 
fragmented states, t (255) = 5.77; d = .72; and 
map reproduction, t (223) = 13.57, d = 1.77.

Pearson r correlations were calculated between 
percentage of states and cities; they were positive 
and significant for site-name with map-aid, r = 
.30, map labelling, r = .72, fragmented states, r = 
.57, and map reproduction, r = .52, (all p < .01). 
The exception was site-name, r = .17. 

Figure 2:  Sample page of the cities task of the fragmented states condition. 
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Experience Measures

The experience items were subjected to principal 
components analysis for initial reduction and 
then subjected to confirmatory factor analysis to 
verify fit of the reduced model and validity of the 
derived score. The composite experience score 
was based on the experience variables of the 
demographic/experience questionnaire. Pearson 
r coefficients were calculated between the 
experience composite score and percent of states 
and of cities identified. Experience was found 

to correlate with percentage of states for map 
labelling (r = .23, p < .05) and fragmented states 
(r = .37, p < .01); percent of cities related overall 
(r = .12, p < .01) and under the site-name with 
map-aid (r = .23, p < .05), map labelling (r = .31, 
p < .01), and fragmented states (r = .37, p < .01). 
On gender and experience, men (M = 133.72, SD 
= 75.96) were higher than women (M = 119.77, 
SD = 62.69) on the composite of experience, t 
(378) = 2.16, p < .05. 

Conditions  Means     

  Men Women Overall Mean 
Difference 

Standard 
Error 

d 

Site-name Memory n = 53 n = 71 n = 124    

 
States 65.06 65.24 65.16 .18 2.88 .01 

 (SD = 15.09) (SD = 16.87) (SD = 16.07) 

 
Cities 37.89 31.44 34.19 6.45 2.56 .45 

 (SD = 13.21) (SD = 15.51) (SD = 14.87) 

Site-name with Map-aid n = 56 n = 73 n = 129   

 
States 66.18 69.45 68.03 3.27 3.03 .19 

 (SD = 17.16) (SD = 16.97) (SD = 17.06) 

 
Cities 43.61 41.15 42.22 2.46 2.88 .15 

 (SD = 15.79) (SD = 16.78) (SD = 16.34) 

Map Labeling n = 54 n = 75 n = 129   

 
States 59.15 49.01 53.26 10.13* 3.85 .48 

 (SD = 22.40) (SD = 20.32) (SD = 21.72) 

 
Cities 32.74 21.71 26.33 11.03* 3.26 .61 

 (SD = 19.18) (SD = 16.90) (SD = 18.63) 

Labeling Fragmented 
States 

n = 54 n = 74 n = 128   

 
States 30.37 23.16 26.20 7.21* 2.90 .47 

 (SD = 18.09) (SD = 13.10) (SD = 15.75) 

 
Cities 

19.52 13.24 15.89 
6.28* 2.32 .50  (SD = 14.43) (SD = 10.63) (SD = 12.71) 

Map Reproduction n = 51 n = 61 n = 112   

 
States 

52.51 49.97 51.13 
2.54 4.68 .10  (SD = 25.04) (SD = 24.25) (SD = 24.53) 

 
Cities 

12.41 13.44 12.97
1.03 3.21 .06  (SD = 16.93) (SD = 16.92) (SD = 16.86) 

* p
fw

 < .01   

 

Table 1:  Mean percentages of States and Cities Correct, Computed t Values, Probabilities, and Effect Sizes for Men and 
Women by Treatment Group 
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Discussion
Hypothesis 1 was confirmed: the percent of sites 
identified in the easier groups were higher than 
in the more difficult groups, the map labelling, 
fragmented states, and map reproduction 
groups. Hypothesis 2 was confirmed: no gender 
differences were found for the easier groups, 
but men identified higher percentages of states 
and cities in two of the more difficult, the 
map-labelling and fragmented states, groups. 
Hypothesis 3 was confirmed: students identified 
larger percentages of states than of cities for all 
five conditions. Zinser et al. (2004) also reported 
that a higher percentage of states than cities were 
identified. 

Map Labelling 

The lower performances under the map labelling 
condition, relative to the easier conditions, may 
have stemmed from this task having been more 
confusing and therefore more difficult; this result 
replicated Straub and Seaton (1993), under what 
they called the map-only condition. However, 
under map labelling, in the present study, men 
still did better with the states and cities tasks than 

did the women. Writing the names of states and 
cities into the outlines of the states, may have 
drawn men to give more attention to the state 
outlines, locations, and contexts (McNamara, 
Halpin & Hardy, 1992) and to configurational and 
verbal-spatial associative memory systems. 

Labelling of the Fragmentation of the States 
of the United States 

The map-labelling condition did not make clear 
whether it was knowledge of the outlines of 
the states or of the context of the states that 
accounted for the gender difference; it may be that 
men acquire superior knowledge of the outlines 
of the states. In fact, men did display superior 
knowledge of the outlines of the states, and this 
occurred although the overall number of states 
and cities identified under the fragmented states 
condition was lower than for the other conditions. 
Men did better in the absence of context, perhaps 
because they are more field independent (Witkin, 
1950; Witkin, 1979; Witkin et al., 1977). It cannot 
be ruled out however that men may still have had 
access to context by way of a recalled cognitive 
map of the United States. 

Table 2:  Sample sizes, Group Means, Standard Errors, and Effect Sizes for the Percentage of States and Cities Correctly 
Identified for the Geographic Class × Condition Interaction 

Conditions 

Means 

Mean Difference 
Standard 

Error d States Cities 

Site-name Memory n = 124 n = 124    

  
65.16 34.19 

30.97* 2.25 .86 
 (SD = 16.07) (SD = 14.87) 

Site-name with Map-aid n = 129 n = 129    

  
68.03 42.22 

25.81* 2.20 .49 
 (SD = 17.06) (SD = 16.34) 

Map Labeling n = 129 n = 129    

  
53.26 26.33 

26.93* 2.20 1.38 
 

(SD = 21.72) (SD = 18.63) 

Labeling Fragmented States n = 128 n = 128    

  
26.20 15.89 

10.31* 2.21 .72 
 (SD = 15.75) (SD = 12.71) 

Map Reproduction n = 112 n = 112    

  51.12 12.97 
38.15* 2.36 1.77  (SD = 24.53) (SD = 16.86) 

* p
fw

 < .001 



GEOGRAPHICAL EDUCATION    VOLUME 24, 201148

The greater visual-spatial experiences that men 
may acquire by the time of their early teens 
may relate to this advantage (Boardman, 1990; 
Hart, 1979; Matthews, 1987). Moreover, in the 
preparatory school years, many children practise 
assembling puzzle pieces of the states of the 
United States. Do boys practise this task more 
frequently? 

Map Reproduction (Sketching) of the States 
and Cities of the U.S. 

Men and women did not vary in map-reproduction 
proficiency in this study. This result could indicate 
that there is no gender difference on this task. 
However, considering the difficulty of the task, 
the results from this condition could have been 
constrained, quite extensively, by a floor effect. 
Partitioning the country into regions may not 
have simplified the task sufficiently for a gender 
difference to emerge (Tversky, Morrison, Franklin 
& Bryant, 1999). 

Interpretations & Experience

Men scoring higher on a composite measure of 
experience and this measure correlating with the 
states and cities percentages and the highest 
under the map-labelling and fragmented states 
conditions provided evidence of the potential 
influence of education, travel etc. on the gender 
differences observed. These results confirmed 
the difference hypothesis. Men having superior 
knowledge of cities and of the shapes of states 
may be a product of some combination of higher 
spatial abilities and greater experience with spatial 
tasks. But, the relevance of the deficiency and 
inefficiency (culture) hypotheses may have had a 
bearing on the results as well. 

With respect to cities, males have a greater 
interest in cities, possibly because of a greater 
interest in spectator sports; men in the present 
study watched more college and professional 
sports. But, this difference does not explain why 
men also are more proficient in knowledge of 
international cities (Zinser et al., 2004), unless 
it is that men also may have greater ongoing 
interest and knowledge of world history and 
politics (Frazer & Macdonald, 2003).

Limitations and Future Research

A major problem for the present study, and others 
like it, is that gender differences, are difficult to 
interpret for methodological reasons (Baumeister, 
1988). A second limitation is the experiences 
of the participant group. Despite the variability 
in the data, most participants were similar in 
travel experience, and had lived in the same U. S. 
region throughout most (some all) of their lives. 
Thus, there are concerns about the results of the 

present study generalising to the United States 
and world populations. 

Additional developmental research on how 
girls and boys come to develop different levels 
of proficiency in geography likely will have 
implications for educators of geography (Self & 
Golledge, 1995), whose mission is to enhance 
knowledge of the United States and the rest of 
the world, in both girls and boys. Herman et al., 
(1985) reported education majors in the United 
States were very weak with world geography 
– two-thirds of a sample of elementary school 
majors located very few of 10 world countries 
– 65% missed England, France and Japan. In 
another study, this time on knowledge of the 
geography U. S., college students identified 
correctly about 60% of the U. S. states and 
capitals (Stokes & Keim, 1993). Sobering is that 
Bednarz (2003) found that progress with the 
National Geography Standards has been mixed, 
although progress with enhancing knowledge 
of geography in students is important, more 
than ever, to educators and others preparing 
individuals to interact with members of the 
international community.

Conclusions
Men and women are similar, but they also are 
different. For instance, they are different in some 
ways on memory of the geography of the United 
States. Specifically, men in the present study 
were more proficient in context-dependent and 
context-independent memory for difficult tasks 
involving the states and cities of the United 
States. Overall, some combination of genetics, 
biology, socio-cultural experiences, social biases, 
and consequent interest results in men exhibiting 
more knowledge and skill on difficult geographic 
tasks. Additional research is needed on whether 
men develop greater ability and interest early 
in life; if not, on whether the ability of women 
becomes neglected and degraded over time, or 
whether these factors prevail in combination. 
Prospects are good that progress in research 
on all fronts will afford better understanding 
and theory development of gender differences 
in geography. Relevant research will be helpful 
to developing the educational programs and 
materials needed to enhance the spatial abilities 
and geographic knowledge of students, student 
teachers, and teachers of geography.
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Abstract
This paper explores the content knowledge of 
sixteen experienced teachers in an area of the 
Geography curriculum that has previously been 
investigated with students – tropical cyclone 
causes, patterns and processes. Data collected 
using a questionnaire, drawing task and semi-
structured interview enabled the analysis of the 
teachers’ conceptual knowledge and depth of 
understanding. Three categories of conceptual 
knowledge were identified including: concepts 
already understood by the teachers; concepts 
where understanding developed throughout 
the interview; and concepts that were less 
regularly understood and resistant to change. 
The paper concludes with the implications of 
these findings for classroom practice and the 
development of Geography teachers’ pedagogical 
content knowledge. Strategies for promoting the 
development of Geography teachers’ substantive 
(content) knowledge are also explored. 

Introduction
With the introduction of Geography as a core 
subject in the Australian curriculum in 2013 
there is an increased need to articulate the 
qualities of accomplishment and share expertise 
within the profession (Purnell, 2010). One 
essential component of accomplished teaching 
highlighted by the recently developed Professional 
standards for teaching School Geography is a 
comprehensive conceptual content knowledge 
(Hutchinson & Kriewaldt, 2010). The standards 
state that accomplished Geography teachers 
‘know the breadth and depth of the academic 
discipline including its concepts, skills, values 
and understandings’ (University of Melbourne, 
Australian Geography Teachers’ Association, 
Geography Teachers’ Association of Victoria, 
& Victoria Institute of Teaching, 2010). This 
knowledge is considered vital if teachers are to 
support students to modify, extend and elaborate 
on their existing understandings. 

The content knowledge of an accomplished 
teacher includes more than an understanding 
of isolated geographical facts and concepts. It 
also requires an ability to integrate ideas, explain 
relationships, and apply understanding. Biggs 

and Collis (1982) maintain that the depth of 
understanding demonstrated by an individual 
can be determined by the structural complexity 
of their responses. Ideally, educators would have 
at least a relational understanding of the content 
they teach. Relational understanding does not 
require teachers to have all the facts at their 
fingertips nor a textbook perfect knowledge of 
the content. It means that they can explain the 
relationships between two or more conceptual 
components (integrate ideas), analyse causal 
factors and apply their knowledge in a range of 
contexts. Achieving this level of understanding 
is dependent on a threshold level of conceptual 
knowledge. It is unlikely, for example, that a 
teacher will develop a relational understanding 
whilst holding numerous alternative conceptions 
of the key ideas in a particular topic. Depth 
of understanding (structural complexity) and 
conceptual knowledge (conceptions/alternative 
conceptions) are therefore related yet distinct 
components of the knowledge base of teachers. 
Both forms of knowledge are worthy of 
investigation given their links with accomplished 
practice. 

Research Exploring the Content 
Knowledge of Geography Teachers
Whilst there is a growing body of research 
examining the knowledge and beliefs of 
Geography students’ and pre-service teachers 
across several key topic areas (Reinfried 
& Schuler, 2009), literature examining the 
substantive (conceptual and factual) knowledge 
of experienced Geography teachers is scarce. As 
Brooks (2010) notes, research has yet to pinpoint 
the role of Geography teachers’ subject expertise 
and the influence it can have on practice.

Two notable exceptions include the work of 
Tambyah (2007) and Hoz, Tomer and Tamir 
(1990). In both studies, the researchers found 
inadequacies in the disciplinary knowledge of 
Geography teachers. Hoz et al. argued that both 
the experienced and novice teachers in their 
study were probably unaware of their missing or 
deficit knowledge and hence prone to misteach 
their students. Similarly, Tambyah concluded that 
Geography teachers often have difficulties with 
the scope of their discipline and that this can 
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result in a lack confidence, unengaging teaching 
and the avoidance of particular topics. 

At a more holistic level Brooks (2006, 2010) 
has investigated the subject expertise of 
Geography teachers and how this is used in the 
classroom. This research is not concerned with 
teachers’ content knowledge and conceptual 
understandings per se, but with the relationship 
that expert or experienced teachers have with the 
discipline. This includes teachers’ views, values, 
and perspectives of Geography together with 
the experiences that have shaped them. Brooks 
argues that these relationships are important 
because they influence the decision-making and 
classroom practice of Geography teachers.

The vast majority of the research on teachers’ 
content knowledge has been conducted in the 
area of Science Education. The literature in 
this area includes studies in primary education 
(Atwood & Atwood, 1996; Dahl, Anderson, & 
Libarkin, 2005; Schoon, 1995; Summers et al., 
1992) and secondary: Earth and Space Science 
(Francek, Nelson, Aron, & Bisard, 1993; King, 
2000); Chemistry (Banerjee, 1991); Physics (Berg 
& Brouwer, 1991; Halim & Meerah, 2002; Webb, 
1992); and Biology (Hashweh, 1987). These 
studies focus primarily on the identification of 
teachers’ conceptions and alternative conceptions 
rather than their depth or complexity of 
understandings.

A review of the research in this area provided by 
Dahl et al. (2005) and Abell (2007) suggests that:

•	 both pre-service and in-service primary and 
secondary school teachers hold a range 
of alternative conceptions of the Science 
concepts they are responsible for teaching 

•	 these alternative conceptions are often 
similar to those commonly held by students 
(Hashweh, 1987; Hoz et al., 1990; Kokkotas, 
Vlachos, & Koulaidis, 1998; Schoon, 1995; 
Smith & Neale, 1989; Sperandeo-Mineo, Fazio, 
& Tarantino, 2006) and

•	 teachers of Science often lack an awareness of 
student misconceptions that they themselves 
hold and as a consequence are unable to 
address these ideas through instruction 
(Atwood & Atwood, 1996; Berg & Brouwer, 
1991; Halim & Meerah, 2002; Smith & Neale, 
1989).

In contrast to the above literature in Science, 
we know little about the accuracy and depth 
of Geography teachers’ substantive concept 
knowledge or the relationship between teachers’ 
ideas and those of students. 

This paper aims to shed light on these issues by 
exploring the content knowledge of practising 
Geography teachers in an area of the Geography 

curriculum that has been previously investigated 
with students – tropical cyclone causes, patterns 
and processes (Lane and Coutts, in press). 
This is a topic where students hold a range of 
alternative conceptions and where there are 
multiple opportunities for integrating conceptual 
knowledge and demonstrating relational 
understanding. The study of tropical cyclones is 
also optional within the NSW Stage 5 Curriculum. 
It can be assumed, therefore, that teachers 
selecting this topic are likely to have a personal 
interest and knowledge in this area. 

Using the study of tropical cyclones as a context, 
this paper explores two dimensions of Geography 
teachers’ substantive (content) knowledge:

1. The accuracy of their factual and conceptual 
knowledge including any common alternative 
conceptions held.

2. Their depth of understanding of these 
concepts as demonstrated by the structural 
complexity of their explanations. 

Comparisons are made with the literature 
exploring students’ conceptions in this topic 
area and the implications for theory, professional 
development and classroom practice are 
discussed.

Research Design 
The study applied a range of assessment 
techniques to investigate the conceptual 
knowledge and depth of understanding of sixteen 
experienced Geography teachers. The mixed 
method design involved the completion of a 
questionnaire (including a confidence scale), 
drawing task, and semi-structured interview. 

Instruments

A questionnaire was developed consisting of forty 
randomly organised true or false statements. 
Statements included both factual and conceptually 
based items related to: (1) the underlying 
conceptual foundations for understanding tropical 
cyclone causes and processes – for example 
‘air is weightless’; and (2) the geographical 
dimensions of tropical cyclones including their 
scale, spatial distribution and impacts – for 
example, ‘tropical cyclones can form anywhere 
around the Australian coastline’. Items were 
generated from a range of sources including: 
the conceptual change literature; focus group 
interviews with students who had not yet formally 
studied tropical cyclones; informal discussions 
with experienced Geography teachers; and an 
analysis of the alternative conceptions featured 
in secondary school Geography textbooks from 
Australia, the United States and the United 
Kingdom. The content validity of each item 
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was established by having them checked by a 
Macquarie University Catastrophe Risk Analyst 
and meteorologist. A confidence scale was 
included next to each item in order to distinguish 
firmly held beliefs from potential guesses on 
the questionnaire. It was assumed that a high 
confidence level indicated that participants were 
either recalling factual knowledge or drawing on 
a theorised belief (Vosniadou, Vamvakoussi, & 
Skopeliti, 2008). 

The drawing task required teachers to sketch a 
diagram of a tropical cyclone and use arrows and/
or labels to show the causes of a tropical cyclone 
and how they work (i.e. their processes). Dove 
(1999 citing White & Gunstone, 1992) argues 
that, amongst other advantages, the use of 
drawing tasks frees the participant from ‘feeling 
constrained by trying to match their knowledge 
with that of the researcher’ (Dove, 1999 p.24). To 
ensure the validity of any inferences made by the 
researcher, each participant was asked to unpack 
or explain the intended meaning of their diagrams 
during the interview (think-aloud protocol). 

Semi-structured interview questions were also 
used to gain a more detailed account of the 
teachers’ conceptions, and to assess their depth 
of understanding of tropical cyclone causes, 
patterns and processes. This component of 
the interview required teachers to focus on the 
level of understanding they would expect from a 
student with a thorough knowledge of this topic. 
In particular, the teachers were asked how a 
student with deep knowledge and understanding 
of this topic would respond to the questions: 
What is a tropical cyclone? How do they form? 
Where do they form? What kinds of impacts do 
they have? 

Sample 

The sample consisted of sixteen teachers from 
schools located in three regions of the Sydney 
Metropolitan area. Each participant required a 
minimum of five years teaching experience in 
order to be classified as experienced rather than 
novice teachers (Berliner, 2001). They also needed 
to have studied undergraduate Geography at a 
tertiary level and to have taught tropical cyclone 
causes and processes in the past three years.

Data Collection

Data were collected in individually administered 
interviews held at a time and in a location 
convenient for each participant. The interviews 
were videotaped and of approximately one hour in 
duration. 

The procedure for the interviews involved:

1. The collection of background data about each 
participant including their undergraduate 
studies and teaching experience in 
Geography. This data enabled the researcher 
to confirm that each teacher met the 
sampling criteria.

2. Completion of the drawing task (including 
think-aloud protocol) and semi-structured 
interview questions.

3. Completion of the structured questionnaire. 
Teachers were asked to: (1) read each 
statement aloud; (2) rate the item as being 
either true or false; (3) place a cross along a 
scale to indicate how sure/unsure they were of 
their answer; and (4) explain their reasoning 
before proceeding to the next statement. The 
questionnaire was included as the last item in 
the interview to ensure that content from the 
true/false items did not influence teachers’ 
responses to either the drawing task or semi-
structured interview questions. 

Data Analysis

Descriptive statistics were generated from the 
questionnaire data to identify: items answered 
correctly by more than 14 out of 16 (88%) or 
incorrectly by more than four (25%) of the 
teachers; and the average confidence scores 
for each of these items. The teachers’ drawings 
and interview responses were subject to content 
analysis and coded for evidence of alternative 
conceptions. The questionnaire, drawing task 
and semi-structured interview data was then 
triangulated to obtain a more nuanced and 
holistic image of the teachers’ understandings. 
Conceptions and beliefs were deemed as being 
stable rather than generated on the fly if they were 
used consistently in teachers’ explanations across 
all three tasks. 

The teachers’ depth of understanding was 
determined using a classification protocol 
based on the SOLO taxonomy (Biggs & Collis, 
1982). The framework was designed to assess 
quantitative differences in the amount of 
detail provided by each teacher and qualitative 
differences in the structural complexity/integration 
of their responses. Classification judgments were 
made on balance using multiple data sources 
including teachers’ questionnaire responses, 
drawings and answers to the semi-structured 
interview questions. 

Results and Discussion

Overview

Overall, the teachers performed well in the 
questionnaire (79% average) and their average 
level of confidence across all items was high 
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(76 on a 100 point scale). In their responses 
to the drawing task and interview questions, 
the teachers used sophisticated reasoning and 
made frequent use of geographical terminology, 
analogies and examples to support their 
explanations (even if some of these analogies and 
examples were incorrect or had the potential to be 
misleading). As might be expected, the responses 
of the teachers were more detailed than those 
provided by students in previous studies (Lane & 
Coutts, in press) and the prevalence of alternative 
conceptions was, in most cases, lower. 

Teachers’ Factual and Conceptual 
Knowledge

Although the teachers’ grasp of the key ideas was 
generally sound, some groups of concepts caused 
greater difficulty than others. Using the combined 
results of the questionnaire, drawing task and 
semi-structured interview, three categories 
of conceptual knowledge could be identified: 
concepts already understood by the teachers; 
concepts where understanding developed 
throughout the interview; and concepts that were 
less regularly understood and resistant to change. 
Each category is discussed in further detail below. 

Concepts already understood by teachers

There was a collection of questionnaire items 
(both factual and conceptual) that almost all of the 
teachers (>88%) answered correctly (see Table 2).

The teachers’ level of confidence across these 17 
items was high (79), however, this was not the 

case for items addressing underlying scientific 
principles (air has mass), relationships (the 
link between air movement and pressure) and 
processes (the behaviour of molecules during 
evaporation). 

Concepts Where Understanding Developed 
Throughout the Interview

For some of the key concepts, the accuracy of the 
teachers’ responses developed throughout the 
interview as they responded to probing questions 
and reflected on their responses. Three examples 
of this are outlined below.

Weightless air - During the interviews, five of 
the teachers made the initial case that air was 
weightless and that stationary air did not exert 
pressure on the Earth’s surface. As they worked 
through the questionnaire and discussed the 
likelihood that air had mass, the teachers started 
to question their original ideas and rework their 
responses. As one participant commented ‘air 
must have weight if it has mass.’ 

The need for warm ocean water - Several of 
the teachers who originally argued that cyclones 
could form over the land became confused 
as they attempted to account for the build 
up of clouds during a tropical cyclone event. 
Following extended discussion and probing by 
the researcher, the teachers acknowledged that 
a source of moisture was required to feed the 
development of such a large storm system and 
that it was unlikely that this could occur over the 
land. 

SOLO Stage Features of teachers’ responses typical of each stage
Pre-structural Provides broad, non-specific or tautological responses. Misses the point and 

provides little evidence of relevant learning. 
Uni-structural Identifies or focuses on one concept relevant to tropical cyclone causes, 

processes and impacts. Deals with terminology but little more. Can memorise, 
identify, recognise, quote, recall or recite the details of one relevant concept.

Multi-structural Describes or lists two or more concepts relevant to tropical cyclone causes, 
processes and impacts. Demonstrates a quantitative increase in knowledge from 
the uni-structural level. Focuses on knowledge telling rather than integrating 
ideas. Can describe, list, report, discuss, illustrate, select, narrate or outline the 
relevant facts and concepts. 

Relational Provides a cohesive, internally consistent explanation of tropical cyclone causes, 
processes and impacts. Demonstrates a qualitative difference in understanding 
over multi-structural responses. Integrates conceptual components by explaining 
the relationships between two or more concepts. Can apply knowledge in familiar 
contexts, integrate ideas, analyse causal factors and explain links.

Extended abstract Demonstrates an ability to apply their understanding of tropical cyclone causes 
and processes to new contexts. Can generalise, theorise or hypothesise. 
Demonstrates creative and/or original thinking. 

Table 1: Protocol for classifying the structural complexity of teachers’ responses. 
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The erratic movement of tropical cyclones - 
Several of the teachers also developed more 
accurate understandings of the movement 
of tropical cyclones as they discussed their 
views with the researcher and reflected on 
their responses. At the commencement of the 
interviews, a number of the teachers expressed 
the view that all tropical cyclones move from west 
to east in the southern hemisphere and that their 
pathways are predictable:

All tropical cyclones move in a predictable 
pattern from west to east; 

Tropical cyclones always move in the 
direction of an arc; and 

Tropical cyclones always track in a 
predictable and linear fashion.

This is in contrast to the cyclone tracking data 
provided by the Bureau of Meteorology, which 
indicates that tropical cyclones can move in any 
direction including sharp turns, and loops (Bureau 
of Meteorology, 2011b). As they reflected on 
their responses during the interview, several of 
the teachers recalled that they had seen maps 
tracking the movement of tropical cyclones in 
textbooks and were able to cite examples of 
tropical cyclones that followed erratic paths. The 
unpredictable course of Cyclone Tracey in 1974 
was recalled by a number of the teachers during 
the interview process and this prompted them to 
adapt their beliefs:

I have seen images of tropical cyclone 
paths on the Bureau of Meteorology 
webpage showing them moving in all 

Statement T/F* % Correct Mean conf. 
(100 pt. 

scale)
Cyclones increase in intensity when they move over land. (F) 88 82
The earth is heated unevenly by the sun and this results in 
differences in air pressure at the surface. 

  88 80

Rain occurs when clouds are disturbed or shaken by the wind. (F) 88 77
The term storm surge refers to a sudden burst in storm 
activity which creates problems in the supply of electricity. 

(F) 88 77

Air has mass.   88 63
Clouds are tiny water droplets suspended in the air.   94 88
Australia’s cyclone season occurs between June and 
September.

(F) 94 84

Rain occurs when water droplets in clouds join together and 
become too heavy to remain suspended in the air. 

  94 79

Cold temperatures are the main cause of strong winds. (F) 94 75

Rising air applies less pressure on the earth’s surface than 
falling air (of the same volume).

  94 67

Water evaporates from the sea when heat from the sun causes 
high energy water molecules to escape. 

  94 60

Winds are caused by differences in air pressure across the 
earth’s surface. 

  100 92

Tropical cyclones can form over land. (F) 100 88
Rates of evaporation are higher from a cool body of water than 
a warm one.

(F) 100 85

When the conditions become calm after the initial gale force 
winds of a cyclone, the danger has passed.

(F) 100 85

Hurricanes, typhoons, tornados and tropical cyclones all 
contain warm rising air. 

  100 81

Tide levels can affect the impact that tropical cyclones have on 
coastal communities. 

  100 78

* Statements representing incorrect factual data or alternative conceptions are labelled (F).

Table 2: Questionnaire items answered correctly by more than 14 (88%) of the teachers
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directions . . . Cyclone Tracey did a sharp 
turn before it hit Darwin. This surprised 
many people at the time.

Concepts That Were Less Regularly 
Understood and Resistant to Change

The items answered incorrectly by one third or 
more of the teachers are summarised in Table 3. 
When these results are viewed together with the 
drawing task and interview responses, two main 
categories of robust alternative conceptions can 
be identified. The teachers’ beliefs in each of these 
areas were consistent across their questionnaire, 
drawing task and interview responses and 
were not adapted or modified as the interview 
progressed. These conceptions included beliefs 
related to: (1) the underlying scientific processes 

and principles of tropical cyclone formation 
such as evaporation, air pressure and reasons 
for latitudinal temperature differences; and (2) 
tropical cyclone impacts and links with other 
natural hazards. 

1. Conceptions of underlying scientific 
processes and principles

Conceptions of evaporation - The most difficult 
item for the teachers related to the concept of 
evaporation and the behaviour of molecules in 
this process. Eleven of the 16 teachers (69%) 
expressed the belief that molecules that make up 
water expand and float away when heated by the 
sun’s energy. The reasoning behind this belief 
was summarised by one teacher who explained: 

Statement T/F* Incorrect (% 
of teachers)

Mean 
Conf. 

(100 pt. 
scale)

The molecules that make up water expand and float away when 
heated by the sun’s energy.

(F) 69 52

The main reason that the tropics are hotter than the North and 
South Poles is because they are closer to the sun. 

(F) 56 78

A tropical cyclone is a rotating column of air that is in contact with 
the ground.

(F) 50 70

The terms hurricane, typhoon and tropical cyclone describe 
different types of storms that occur around the world.

(F) 44 84

Most deaths and injuries in severe tropical cyclones worldwide are 
due to rising sea levels.

  44 77

Most deaths and injuries in severe tropical storms worldwide are 
due to objects flying in the air or structures collapsing.

(F) 44 70

Cold air applies a lower pressure on the ground than the same 
volume of warm air.

(F) 38 73

Air pressure directly above a body of water increases as the 
temperature of the water increases.

(F) 38 63

When water evaporates from the ocean it is a boiling process. (F) 38 63
Tsunamis can be caused by tropical cyclones. (F) 31 78
The eye or centre of a tropical cyclone is an area with light winds 
and frequently clear skies.

  31 74

In a cyclone, wind gusts of 280km/h will cause twice-as-much 
damage to the built environment as wind gusts of 140km/h. 

(F) 31 70

Tropical cyclones rotate in an anticlockwise direction in the 
Southern Hemisphere. 

(F) 25 84

The weather is generally cold during a cyclone. (F) 25 76
Tornadoes differ from tropical cyclones in that they are smaller 
and can form over land.

  25 65

Tropical cyclones do not affect either long or short-term sea 
levels. 

(F) 25 64

* Statements representing incorrect factual data or alternative conceptions are labelled (F).

Table 3: Items answered incorrectly by four (25%) or more of the teachers (n=16)
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normally when you heat up something it expands� 
Molecules I expect are no different � � � 

Confusion regarding the difference between 
boiling and evaporation was also evident in over 
one third (38%) of the teachers’ responses. 
Several of these teachers used the terms 
‘boiling’ and ‘evaporation’, ‘steam’ and ‘water 
vapour’ interchangeably.The teachers with 
more developed understandings explained that 
evaporation occurs from oceans, lakes and rivers 
at water temperatures much lower than 100 
degrees Celsius and that molecules increase in 
energy rather than expand when heated. 

Reasons for latitudinal temperature differences 
Proximity-based explanations for the seasons 
were also popular amongst the 16 teachers. Nine 
of the teachers interviewed (56%) indicated that 
the main reason for the tropics being hotter than 
the North and South Poles was their closeness 
to the sun. The average confidence scores for 
this item were also relatively high (78). Two of 
the teachers suggested that factors other than 
‘angle of incidence’ and ‘closeness to the sun’ 
might be responsible for latitudinal differences in 
temperature: 

The earth is heated unevenly by the sun 
because there are trees and vegetation. 
The heat can’t get through the foliage 
level and therefore the ground is heated 
unevenly.

Air pressure - Over one third of the sample 
provided responses indicating that they held 
alternative conceptions related to air pressure. A 
particular area of confusion was the relationship 
between air temperature, pressure and movement 
in the atmosphere. An example of this is the belief 
that hot rising air forms regions of high pressure 
and that low pressure systems are the result of 
‘cold conditions’. Four of the 16 teachers (25%) 
also held the view that weather conditions in a 
tropical cyclone were ‘generally cold’. 

These beliefs caused difficulties for teachers 
when they attempted to explain air movement in a 
tropical cyclone:

Yes, cold temperatures are the main 
cause of strong winds because they are 
associated with low pressure systems and 
low pressure systems have stronger wind 
intensity because the isobars are closer 
together. The cold air in a tropical cyclone 
is the main cause of strong winds and rain. 

June to September is cyclone season in 
Australia because it is winter so there are 
cooler temperatures. Cool temperatures 
are associated with low pressure systems 
and tropical cyclones. 

In contrast to the above responses, some teachers 
demonstrated well-developed understandings of 
air pressure and were able to effectively explain 
the links between air temperature, pressure and 
movement in the atmosphere:

Warm, rising air creates regions of low 
pressure because the air is not pushing 
as much on the earths’ surface [teacher 
demonstrates by moving her hands 
upwards in a circular motion]. As the air 
rises and cools, more air rushes in to 
replace it. This forms the wind. When you 
look at this on a weather map you see 
tightly spaced isobars, indicating the winds 
are relatively strong.

It should be noted that similar conceptions 
of evaporation, air pressure and latitudinal 
temperature differences have been documented 
in studies with students (Abell, 2007 and Lane 
& Coutts, in press). Two of these conceptions 
(proximity-based explanations of the seasons 
and the belief that molecules expand during 
evaporation) were as prevalent across the sample 
of teachers in the current study as they were 
amongst the 339 Geography students studied by 
Lane and Coutts (in press).1

These findings also highlight the low level of 
confidence that Geography teachers have in 
their knowledge of the scientific processes and 
principles. The teachers’ average confidence 
scores on items related to air pressure (69) and 
evaporation (65) were lower than the average 
scores for all items (76). Lane and Coutts (in 
press) report similarly low levels of confidence in 
these scientific concepts amongst students. 

2. Conceptions related to tropical cyclone 
impacts and links with other natural hazards

Links with other natural hazards - Almost half of 
the teachers (44%) shared the belief commonly 
held by students that tropical cyclones, typhoons 
and hurricanes were different types of storms 
with contrasting processes and impacts. Teachers 
with these views were also highly confident about 
their responses (average confidence = 84). The 
following quote is typical of the comments made 
by the teachers holding this belief: hurricanes and 
typhoons are strong winds not spinning storms 
like tropical cyclones� One of the teachers also 
held the view that ‘tropical cyclones’ are referred 
to as ‘hurricanes’ when they ‘move onto land.’ 

Half of the teachers in the sample also believed 
that tornadoes were synonymous with tropical 
cyclones, hurricanes and typhoons. This view 
was summarised by one teacher who described 
tropical cyclones as tubes of spinning air in 
contact with the ground� It should be noted that 
all teachers were aware that hurricanes, typhoons, 
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tornadoes and tropical cyclones were driven by 
warm rising air. 

In addition to the above conceptions, five of the 
teachers in the sample (31%) made causal links 
between tsunamis and tropical cyclones in their 
interview responses. In most cases this was a 
result of participants using the term tsunami to 
refer to any large wave in the ocean rather than 
one produced by an earthquake, submarine 
landslide, volcanic eruption, explosion or 
meteorite:

If you classify tsunamis as large ocean 
waves then they can be caused by tropical 
cyclones. Cyclones can cause tsunamis. 
Especially if the wind is strong enough and 
the waves generated by the cyclone have 
enough of a path to travel across . . .

Causes of death and injury - Many of the 
teachers interviewed held alternative conceptions 
regarding the main causes of death and injury 
in tropical cyclone events worldwide. Seven of 
the 16 teachers (44%) believed that deaths and 
injuries in severe tropical storms worldwide 
were primarily the result of objects flying in 
the air or structures collapsing and 25% of the 
sample maintained that, tropical cyclones do 
not affect either long or short term sea levels� 
This is in contrast to the currently accepted view 
that drowning by storm surge accounts for the 
majority of deaths in tropical cyclone events 
worldwide (Bureau of Meteorology, 2011a). Four 
of the teachers held contradictory positions on 
this item and indicated that both objects flying in 
the air and rising sea levels were the main cause 
of death and injury in tropical cyclone events. 
Approximately a third of the teachers (31%) held 
the related belief that damage caused by a tropical 
cyclone was directly proportional to the wind 
strength (i.e. wind gusts of 280km/h will cause 
twice-as-much damage to the built environment 
as wind gusts of 140km/h)� 

Teachers’ Depth of Understanding

The responses of the teachers ranged in both 
structural complexity and demonstrated depth 
of understanding (see Table 4 below). When 
assessed against the SOLO scale (Table 1) 
approximately half (9/16) of the participants 
provided responses that could be classified as 
relational. These teachers were able to identify 
the key processes involved in the formation of a 
tropical cyclone and explain the interrelationships 
between these factors (for example, the 
interaction between warm tropical waters, rising 
warm air and the processes of evaporation, air 
movement and condensation). This relational level 
of understanding was evident in both their spoken 
responses and drawings.

The teachers providing multi-structural 
responses were able to explain several of the 
key atmospheric processes in isolation however 
there was little demonstrated understanding 
of the interrelationships between these ideas. 
The sample multi-structural response in Table 
4, for example, includes references to water 
temperature, air pressure and strong winds but 
does not provide an explanation of how these 
ideas are linked. Responses in this category 
generally involved the participants’ knowledge 
telling or showing the researcher with facts rather 
than explaining processes and/or interactions. 

The uni-structural responses demonstrated an 
understanding of a single concept and its role 
in the process of cyclone formation. The sample 
response in Table 4, for example, focuses on low 
pressure and the significance of closely spaced 
isobars. Although this teacher made reference 
to other relevant ideas during the interview (for 
example, precipitation, and condensation) he was 
unable to unpack the meaning of these terms in 
any detail. 

Only one of the teachers provided responses that 
could be classified as pre-structural (see Table 4). 
The responses of this teacher consisted of general 
statements about weather, types of human and 
natural impacts, other natural hazards and generic 
teaching strategies. The participant was aware of 
some geographical concepts but was reluctant to 
provide any specific detail in his responses. This 
was particularly the case with interview questions 
related to causes and processes:

Interviewer: ‘Can you give me an example 
of the type of response you would expect 
from a top Year 10 student when they are 
asked to explain what a tropical cyclone 
is?’

Participant: ‘I would expect a definition of 
it, what weather does it bring, where they 
are located and impacts . . . ’

Examples of teachers’ interview responses and 
drawings classified at each level of structural 
complexity are provided in Table 4. 

Conclusion and Implications
This study provides a number of important 
insights regarding the accuracy and depth 
of Geography teachers’ substantive content 
knowledge. The results indicate that, while the 
majority of teachers demonstrated a sound 
understanding of the content, many were unable 
to provide relational (integrated and internally 
consistent) explanations of tropical cyclone 
causes, processes and impacts. The participants 
also held a range of alternative conceptions that 
had been previously identified in studies with 
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SOLO Stage/Number 
of teachers

Written/spoken response
What is a tropical cyclone and how are they 
caused?

Drawing

Pre-structural
(1 teacher)

(Tautological and 
provides little 
evidence of relevant 
learning)

‘It’s a strong weather occurrence that occurs 
around Australia and around the world. You 
can also differentiatae the different words for a 
cyclone such as a tornado or tsunami. You also 
need to know the types of weather that it brings, 
the location of cyclones and impacts human and 
physical. It is important to understand what it is 
and how it develops.’

Uni-structural
(2 teachers)

(Focuses on a single 
concept)

‘Low-pressure systems are an important cause 
of tropical cyclones. Low-pressure systems are 
associated with rain and high winds. They spin 
clockwise in the southern hemisphere.’ 

Multi-structural
(4 teachers)

(Describes various 
processes but 
does not link them 
together)

‘Cyclones occur around the equator. Ocean 
temperatures need to be 26 degrees or 
above. They are an intense low-pressure 
system. Normally in Australia you get this NW 
Monsoonal wind and it all joins up and creates a 
vortex. Hot air rises and there is latent energy in 
the process. They spin clockwise in the southern 
hemisphere and we use different category 
ratings to describe their potential impacts.’

Relational
(9 teachers)

(Integrates conceptual 
components 
and explains the 
relationships)

‘Cyclones form over warm oceans in tropical 
areas where rising moist air causes intense low-
pressure systems to form. The air condenses 
and forms clouds as it rises and cools. This 
process releases latent energy which promotes 
further evaporation. When they reach land 
they can be very destructive. In addition to the 
damage caused by the wind, low air pressure 
can result in storm surges which inundate 
coastal areas’.

Extended abstract

(Demonstrates 
creative and/or 
original thinking) 

No examples were found in the data. 

Table 4: Examples of teacher responses classifi ed by level of structural complexity. 
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strategies and activities for promoting student 
understanding as well as an awareness of the 
common preconceptions of key concepts that 
students of different ages and backgrounds bring 
with them to class. The development of this 
knowledge base is, however, dependent on an 
accurate, rich and relational conceptual content 
knowledge (Grossman, 1990). With an accurate 
and relational knowledge of key concepts in the 
curriculum, teachers are more likely to be able to 
spot inconsistencies and alternative conceptions 
in students’ explanations and develop appropriate 
strategies for addressing these beliefs during 
instruction. 

It is evident from this study, however, that the 
content knowledge of some Geography teachers 
needs to be enhanced so they can develop the 
PCK required to identify and address students’ 
alternative conceptions. When teachers hold 
alternative conceptions similar to those of their 
students (as is the case here), they are unlikely 
to be able to identify and challenge these beliefs 
during instruction. Likewise, without an integrated 
and relational understanding of the content, 
teachers find it difficult to spot inconsistencies in 
students’ arguments and assist them to make the 
appropriate links between ideas (Reinfried, 2006). 

The following section explores a number of 
strategies for enhancing the depth and accuracy 
of Geography teachers’ substantive (content) 
knowledge. 

Approaches for Improving Teachers’ 
Accuracy and Depth of Dontent Knowledge

Reflective Practice

Reflection and discussion can help develop 
teacher understandings and promote conceptual 
change. The interviews used in this research 
provided participants with an opportunity to 
examine their beliefs in detail and develop 
an awareness of potential contradictions, 
inconsistencies and obstacles in their thinking. 
This process created cognitive conflict (Posner, 
Strike, Hewson, & Gertzog, 1982) and assisted 
many of the teachers to evaluate their existing 
knowledge, identify links between concepts, and 
develop more integrated understandings of key 
geographical processes. 

Finding opportunities to reflect either individually, 
or with colleagues, is challenging given the 
commitments of classroom teaching. However, 
the results of this research suggest that such 
an investment of time may have significant 
benefits. As Purnell (2010) notes, the very act 
sharing experiences and ideas with colleagues 
can stimulate professional learning and the 
Professional standards for teaching School 

students (Lane & Coutts, in press) and expressed 
a distinct lack of confidence in their knowledge 
of underlying scientific processes and principles. 
These findings have a number of potential 
implications for classroom practice, student 
learning and the development of Geography 
teachers’ pedagogical content knowledge (PCK). 

Classroom Practice and Student Learning 

One of the key implications of this study is the 
need for an increased focus on the conceptual 
knowledge and depth of understanding of 
Geography teachers, especially where an 
understanding of underlying causes and 
processes is required. These issues are important 
because teachers’ knowledge and confidence 
levels have a direct impact on classroom 
instruction as Lee Shulman noted in an interview 
with Berry, Loughran and van Driel (2008):

‘. . . one of the consequences of weak 
subject matter preparation and a sense 
that one is weak in it, is that it leads to 
rigid pedagogy . . . Pedagogy that is 
highly didactic that leaves students very 
little opportunity to break out of the path 
because you’re afraid that . . . if you leave 
the well trodden path . . . you’ll get eaten 
by a bear.’ (p. 1273)

The rigid and didactic pedagogy to which 
Shulman refers includes the use of coping 
strategies that have potentially adverse 
consequences for student learning. According to 
Lane (2009) and Harlen (1997) these strategies 
include: the selective teaching of syllabus 
content and narrowing of the curriculum to 
avoid difficult concepts such as air pressure; 
a focus on issues and impacts at the expense 
of geographical processes; gravitation towards 
unstructured inquiry based approaches for 
teaching scientific processes; overreliance 
on textbook-based teaching; a focus on the 
transmission of factual content through teacher 
exposition; a reluctance to allow extended open 
discussion in the classroom; a desire to stick to 
the script regardless of student feedback; and the 
snowing of students with facts to compensate 
gaps in understanding. These approaches are 
likely to result in students simply memorising 
content or developing atomistic/disconnected 
understandings of physical processes such as 
those documented by Lane and Coutts (in press).

The development of pedagogical content 
knowledge

The above findings also have important 
implications for the development of Geography 
teachers’ PCK. According to Shulman 
(1986), PCK includes knowledge of specific 
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studies in all aspects of the curriculum, 
foundational studies in Physical Geography would 
appear to be essential. The results of the current 
study indicate that it was the teachers without a 
background in Physical Geography that found it 
most difficult to provide valid explanations of the 
processes and impacts of tropical cyclones. 

The findings of this research highlight the 
importance of enhancing both the accuracy 
and depth of Geography teachers’ content 
knowledge – especially their understanding 
of underlying processes and principles. This 
knowledge is vital because of its links with other 
dimensions of accomplished practice, most 
importantly PCK. Promoting a culture of lifelong 
professional learning is important for enhancing 
knowledge growth and is one of the key aims 
of professional associations. Ensuring that 
graduate teachers have a threshold understanding 
of physical processes may also improve their 
confidence levels and willingness to engage with 
these concepts during instruction. This will be 
particularly important given the proposed links 
between Science and Geography content in the 
Australian curriculum. 
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Now this, in fact, is the real purpose of 
imagination: not to create fantasies but 
to make us aware of other times and 
other places� When it actually happens, 
we realise that ‘imagination’ is a totally 
inadequate word for this faculty that can 
lift us like a rocket out of the present 
moment and make us aware that we are, in 
some curious sense, citizens of eternity�

Colin Wilson (from Afterlife – An 
Investigation of the Evidence for 

Life after Death, 1985)

Introduction
In their call for a conceptual approach to teaching 
geography, Lambert and Morgan identify 
three zones of influence that feed educational 
encounters in the classroom and form the 
framework of active curriculum-making: student 
experiences, subject matter and pedagogy (2010, 
p. 50). Whilst the bulk of their book explores 
the relevance and potential for renewal of key 
geographical concepts (space, place, scale etc.) to 
help students make sense of the world as ‘critical 
and creative knowledge-workers’, this work also 
highlights important issues regarding the modern 
aims of geography teaching and the nature of 
subject knowledge. In particular, it illustrates how, 
in an age of sensitivity to the social construction 
and cultural positioning of knowledge, the 
role of imagination in teaching and learning 
geography remains marginalised and, I suggest, 
undervalued. 

In response, I argue that it is in the foregrounding 
of the conceptual and analytical dimensions 
of geography that the subject can lose its vital 
human connection and appeal. Although this 
tension between what can be broadly defined as 
phenomenological and critical approaches has 
been well documented in academic geography, 
as illustrated by Lambert and Morgan (2010), it 
is also fundamental to the ideological streams of 
the modernist project underpinning geography’s 
development in schools (see also Rawling, 2001; 
Morgan and Lambert, 2005). However, in this 
ongoing debate over conceptual frameworks 
for school geography the phenomenological 
position has been overlooked and arguably, to 

the detriment of the subject and pupils, remains 
largely unexplored. 

In an attempt to address this, I will consider 
two further aspects of the threefold classroom 
encounter noted above which, in a sense, 
binds the others together into a powerful 
phenomenological learning method. These 
are imagination and classroom talk, or what 
together could be called imaginative discourse: 
narrative that inspires imagination. My reason for 
considering these elements of geography teaching 
is twofold. 

Firstly, it is only by engaging the imagination that 
geography’s subject matter, or conceptual content, 
connects with pupils’ experiences of the world in a 
meaningful way. Through imagination,knowledge 
is personalised and, in this sense, comes alive. 
Secondly, the most effective way to engage the 
imagination is by classroom talk, particularly 
narrative that evokes vivid mental images. Whilst 
this may be a difficult position to defend as 
the geographical imagination (and knowledge) 
becomes more embedded in technologically-
generated imagery and information, I suggest this 
is more the reason for considering human-centred 
alternatives to knowledge-building and making 
sense of the world. 

To explore the value of such an approach 
I will firstly consider the elusive realm of 
imagination and its significance to learning 
geography. This will involve a brief discussion 
of the dominant intellectual traditions informing 
the subject. Attention will then focus on the 
potential of imaginative narrative as a medium 
for constructing and developing geographical 
knowledge. Illustrated with short extracts of 
classroom talk, this will show how narrative can 
also be the basis for an integrated, discursive 
approach to teaching geography, leading the 
pupil from pictorial to conceptual and more 
critical modes of thinking in an organic way. As 
will become apparent, I position imagination 
and narrative within a wider, holistic framework 
than the usual discourse surrounding 
geography education, suggesting that this 
offers opportunities to counteract the modern 
tendency to over-conceptualise and fragment the 
world, working instead to evoke a sense of unity 
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and wonder. This discussion therefore aims to 
contribute to the debate on the potential form 
of an integrated, post-industrial pedagogy for 
geography as well as how classroom encounters 
within any curriculum specification may be 
enlivened. 

Working With Two Impulses in 
Geographical Understanding
As discussed in detail by Lambert and Morgan 
(2005; 2010) geography education evolves with 
societal change. Furthermore, a key element of 
this modern narrative, and one that geography 
teachers work with, is the tension between 
two different perspectives that guide our 
understanding of the world. Broadly speaking, 
on one side is the impulse to understand how 
economic, social and political processes have 
shaped the world. This has led geography through 
a complex theoretical journey underpinned 
by such ideologies as spatial science, radical 
geography, postmodernism, environmentalism 
and globalism. While the impact of these 
conceptual frameworks on school geography 
is complex and difficult to determine, they 
nevertheless help to inform the way teachers 
understand (and represent) the big spatial picture 
by drawing on established scientific, social and 
cultural theory. In various ways they have also 
informed geography curricula. On the other side 
is the way the individual or, in an educational 
context, the child, experiences and makes sense 
of the world. Whilst geography is arguably not 
geography without some form of conceptual 
guidance, people or child-centred approaches 
shift the emphasis in learning about the world 
towards what the individual directly perceives, 
feels and thinks. Meaning is therefore grounded 
primarily in lived experience or being in the world. 
Although the interrelationships and tensions 
between these two modes of geographical 
understanding and the knowledge they generate 
have been well documented for the history of 
academic geography (for example, Gregory, 
1994; Livingstone, 2000; Wylie, 2007), as an 
epistemological tension played out in the school 
classroom they deserve further attention. 

Historically, in reaction to the abstraction and 
dehumanisation inherent in spatial science, 
child-centred or, broadly speaking, humanist 
approaches to geography (of which imagination 
and narrative are key elements in evoking a 
sense of place – see below) played a part in 
school geography’s progressivism in the 1970’s 
(Rawling, 2001). However, as noted by Lambert 
and Morgan, experiments with uncritical child 
centredness (2005, p. 33) sat uneasily with both 
more theoretically-informed radical philosophies 
and, since the 1980’s, more detailed curricular 
prescriptions of the state (culminating in 

the United Kingdom with the 1991 National 
Curriculum). This highlights how freedom to 
work with imagination and narrative in geography 
teaching is, to a considerable extent, challenged 
by theoretical and ideological directives from both 
academia and government. Regarding classroom 
practice, this epistemological tension also 
permeates the discourse of knowledge-building 
and the kind of geographical imagination that 
talking and thinking about geography creates. 
From my own teaching experience, I have learnt 
that prescriptive conceptual frameworks or 
teaching critical thinking skills can stifle the 
spontaneity, mobility and exploratory capacity of 
narrative, particularly its potential to activate the 
imagination and evoke a sense of wonder and 
engagement with the world. Furthermore, the 
ability to individually articulate the geographical 
world, in a way that draws on an imaginative 
sense of its beauty and wholeness, has, arguably 
been undermined by information acquisition: the 
mental substance of an abstract, increasingly 
fragmented world (Hart, 2007). While I do not 
advocate an approach to geography based purely 
on the subjectivity of imagination without critical 
analysis (exploring its cultural position, for 
example), imagination has the innate function of 
deepening our understanding of the world and for 
this reason deserves close attention. Beyond the 
agenda of modernism and the political struggles 
over geography’s meaning, what essential role 
does imagination play in helping us make sense of 
the world, and why has it been marginalised in the 
modern discourse of geography education? 

Imagination in Geography: Deeper 
Meaning or Social Construct? 
Through imagination, sensory information is 
bound together and builds an inner picture of 
the outer world. When, as is usually the case in 
geography, we are not able to directly perceive 
the object of attention (such as a rainforest or 
a foreign city) we rely on other information to 
construct a mental image. No matter the type 
of information – a photograph, a film, a text or 
a verbal description – it is assimilated into a 
mental image which, in various degrees of detail, 
reflects the place or space in question. In a non-
dualistic sense, the rarefied and synthetic function 
of imagination can therefore be considered the 
mental or internal equivalent of the synthesis 
of external relationships that creates space and 
gives it its nature. Through imagination, an inner 
picture of the world is created before it is broken 
down, analysed or understood. Furthermore, both 
the inner and outer dimensions are in a constant 
state of becoming, and, by being embodied (the 
imagination in the human body; the place or 
region within the body of the whole Earth) are 
part of wider, deeply connected living systems. 
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Moreover, imagination adds new dimensions to 
the world we directly perceive, including the ability 
to picture transformations in the environment 
over time. From this viewpoint, we can appreciate 
the deep connection between imagination and 
the external world. The synthetic quality of 
imagination is the medium through which we gain 
an intuitive sense of, or insight into, the Earth’s 
natural holism. This is what Goethe meant by 
imaginative perception� 

These sublime functions of imagination are, it 
is argued, vital to the practice of a meaningful 
pedagogy and the construction of meaningful 
geographies. By this is meant that teaching about 
the world needs to strike a deep chord with 
pupils and this depends primarily on engaging 
the imagination. Being embedded in the bodily 
organism, the imagination, if nourished with 
vivid pictures, will engage pupils’ feelings.1 This 
connection between mental images and feelings 
cannot be overstated. It is through this link that 
knowledge, including concepts, is enlivened and 
personalised, and becomes implanted in the mind 
as vivid pictures; through imagination, knowledge 
undergoes a kind of metamorphosis. Personally, I 
remember very little of the conceptual content of 
geography I was taught at school, but I can recall 
moments when places or regions were vividly 
described using powerful word-pictures that fired 
my imagination. A diagrammatic representation of 
the rainforest, for example, struggles to register 
because it is an abstraction. On the other hand, a 
graphic description of what it feels like to be there, 
or what you can see, will engage the sensory 
imagination imagination and be remembered.2 
Moreover, as a mobile faculty permeated with life 
forces from the bodily organism, the imagination 
never tires. The geographical imagination keeps 
on building and, in this sense, is self-sustaining. 
Children playing out of their imaginations and 
mentally transforming their surrounds show this 
very clearly. 

The problem with imagination therefore lies not 
in its pedagogical importance, since lessons do 
not work unless thinking is engaged, but in how 
it is perceived as an understanding of the world. 
Being an inborn faculty, pictorial and affective, 
means it functions largely outside the realm of 
taught concepts or critical-reflective thinking, 
and generates a descriptive view of the world. As 
such, working with the imagination in geography 
evokes a sense of knowledge creation as mimetic 
and subjective, based on the metaphysical 
assumption of presence or the view that the 
individual human mind can have direct contact 
with or insight into the world, unmediated by 
conceptual frameworks or scientific rationale. 
The problem with imagination is the validity of 
knowledge it produces. 

As noted above, this is a problem that lies 
embedded in the well-documented philosophical 
narrative of geography, in the tensions between 
its long-standing intellectual traditions. Although 
beyond the scope of this article to discuss in 
detail, it lies historically in what Livingstone 
identifies as the Kantian Turn or de-theologizing 
impulse in geographical thought, following 
which arose two broad streams of understanding 
(2000, p. 113).3 On the one hand, the movement 
towards scientific empiricism and theory (the 
foregrounding of rational, conceptual frameworks 
in knowledge creation). On the other hand, 
geographies that continued to work foremost 
with the pre-modern, non-dualistic metaphysical 
stream, that sought unification with the Earth, or 
spiritual understanding, through perception and 
personal insight. 

Although this rather oversimplifies the intellectual 
narrative and, as Livingstone illustrates, the 
geographical tradition is one of complex and 
overlapping rather than discrete discourses, the 
cognitive impulses of synthesis and analysis are 
vital to the nature of the geographical imagination 
created. For this reason they deserve further 
attention. Drawing on what was said above, on the 
one side, and connected to the holistic tradition 
of German idealism and phenomenology, is the 
quest to build up a synthetic picture of the world 
from direct observation and experience. Although 
this too can become conceptually determined or 
more imagined than concrete, the epistemological 
aim is to grasp something essential about a place 
or region, something that the mind can inwardly 
perceive by feeling-infused mental picturing or 
imagining. This essence in phenomenological 
lexicon, is a quality of being or a principle 
that permeates and binds different objects in 
space together. Humboldt (1769–1859), for 
example, captured this method of geographical 
understanding in his Cosmos 1845–62), moving 
from observation to insight into unifying 
principles that encapsulate the distinct character 
of a region. Through close observation of plant 
forms, insect life, indigenous peoples, climate 
etc. we therefore begin to understand, through 
the synthetic idea, the distinct qualities of the 
Earth’s natural regions. In the rainforest, for 
example, we see how diffuse natural phenomena 
are drawn together by the biome’s metabolic and 
self-contained nature – a landscape created by 
trees that also subsume its diverse life forms (for 
an example of such a phenomenological-aesthetic 
approach to regional geography, see Suchantke, 
2005).4 Furthermore, this impulse to unify with 
the Earth endures in modern geography, in the 
phenomenological encounter between perception 
and insight into the spiritual meaning of place 
or space: what Cosgrove describes as the 
cosmographic dream or the existential search 
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for totality, unity and order (2005, p. 25). Short 
(2000) and Cosgrove (2005), for example, explore 
the enduring significance of the pre-modern 
microcosm-macrocosm analogy (the connections 
between the human body and the Earth), including 
the power of geographical images of unity to 
evoke feelings of wonder and belonging. In his 
exploration of lost and marginalized geographies, 
Short highlights the cosmographic importance of 
Renaissance map art that integrates the human 
form with the macro-spatial. Drawing on a more 
modern context, Cosgrove celebrates the authority 
and endurance of images, such as Apollo space 
pictures of the whole Earth, to inspire a sense of 
cosmic wonder and belonging. In this sense, the 
geographical picture is a powerful imagination 
that connects us with eternity. This is more 
than an intellectual understanding of space – it 
is an imagination in which our perceptions 
of the world (where we exist in total unity 
with the physical realm) metamorphose into 
mental pictures that evoke wider ecological and 
spiritual understanding.5 From this viewpoint an 
imagination becomes ontologically valid – a real 
entity. 

From the other side, or what could broadly 
be called the critical-theoretical or analytical 
position, geographies are created when 
conceptual frameworks are superimposed onto 
the world. Whilst these frameworks, such as the 
deconstruction of place, are also both collectively 
produced as well as versatile imaginations, their 
origin is essentially theoretical or deductive. As 
such, rather than grounded in sense perception 
or the context of the embodied self or living 
presence, they emanate from a wide conceptual 
field. Hence, instead of the idea of a genius loci 
grasped by the individual there is the social 
construction of place, where social relations and 
socio-cultural positioning determine geographical 
meaning (see chapter 6 in Lambert and Morgan, 
2010, on re-conceptualising Place). 

What we arrive at, then, are schools of 
geographical thought underpinned and largely 
polarised by different epistemological and 
ontological positions. Focus on space or 
geographical imagination as social construction 
signifies a problem with the ontology of self 
in knowledge creation or with the view that 
through the subjective realms of perception 
and imagination we can gain insight into an 
extra-discursive, objective reality.6 Philosophical 
universalism, or attempts to re-centre the 
individual in the universe, challenge the current 
paradigm of relativism. However, from the non-
dualist viewpoint focus on the social construction 
of space ignores the universal, metaphysical 
connections between mind, body and Earth that 
arguably gives geography its deeper, human 

meaning. Furthermore, these links can, potentially, 
be explored in the classroom. 

This leads to the question whether there 
is common ground in these philosophical 
viewpoints on knowledge construction? My own 
view is that whereas the literature indicates a 
strong polarisation of phenomenological and 
conceptually-framed geographies, there are vital 
links and productive tensions, and these can 
be explored pedagogically. Whilst a conceptual 
framework for geography arguably only lives 
as knowledge by engaging the imagination, the 
geographical imagination only attains intellectual 
clarity and validity through reflection and analysis. 
In other words, there needs to be a pedagogical 
space that allows the interplay between these 
two modes of thought. This is the mental space 
where the geographical imagination and concept 
develop organically through symbiosis; where 
the mental picture is allowed to develop before 
it becomes more clearly defined by reflection, 
questioning and the development of concepts. 
In postmodern lexicon this is the equivalent of 
the organic concept that remains open and fluid 
rather than pre-defined or fixed (Murdoch, 2006). 
This leads to a further question: how can such 
a holistic principle be used in the geography 
classroom to engage pupils in the construction 
of a meaningful knowledge that deepens 
geographical understanding? To answer this, we 
need to consider the medium where knowledge 
construction and transaction unite: classroom 
talk. 

Classroom Talk: Towards Imaginative 
Discourse
From my own experience, teaching really only 
comes alive in the discursive encounter between 
teacher and pupils. Classroom talk has the 
capacity to engage pupils in both imaginative 
and rational modes of thought. Foremost, talk is 
a vital medium for constructing mental images 
of space and, on a subtle level, for deepening 
and enlivening the geographical imagination 
with feeling. Moreover, from the spoken word 
knowledge begins its essential metamorphosis: 
through the nuances of the geographical 
narrative (such as a metaphor or a sequence of 
adjectives to evoke a sense of place) discourse 
itself is transcended to stimulate a mental realm 
of aesthetic or universal meaning. Whilst, for 
instance, a screen image of a desert landscape 
may be observed fleetingly, in a state of passivity, 
a feeling-infused descriptive narrative engages the 
pupil in imaginative activity. Through the spoken 
word the mind is therefore awakened and what 
has, perhaps, become mundane acquires new 
meaning. In this sense, listening is a highly active 
pedagogical process and, even though during the 
flow of speech the pupil may not be consciously 
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thinking and reflecting, food for the intellect is 
being digested. As teachers there will be moments 
during lessons when we are aware of this – a 
felt-sense that our words are not only holding 
the class but, moment by moment, are creating 
a collective imaginative journey. Consider the 
following short extracts of a teacher’s narrative 
from a class 7 geography lesson on Europe.7 In 
these moments the pupils are looking at atlases 
and listening to the teacher as she begins to talk 
about the Camargue: 

Teacher: That little place � � � I went up 
there � � � up a winding road towards a hill 
that stuck out like a pimple � � � up and up 
‘til you get to a monastery at the top� It’s 
the most stunning place! You can see all 
around; north, south, east and west� For 
a thousand years the monks have been 
tucked away� It’s a wonderful, strategic 
spot� All around Europe you find remote 
monasteries like that perched on cliffs 
in lovely, remote places� [Pointing to 
wall map] Who likes horses? This area 
of France is swampy and full of lakes� 
If you go in the morning you’ll see a 
swampy area that goes right out to the 
sea with the mist hovering� Then you may 
hear a squelchy noise and see the white 
horses coming into the swampy marsh� 
Everywhere you can find unique, special 
things!

Whilst this description creates a vivid 
geographical imagination, or sense of place, 
it is also the basis for teaching geographical 
concepts (of relief and delta) which are elicited 
on the following day.8 Through an economy of 
words every pupil therefore receives imaginative 
substance from which clearly-defined concepts 
can later be developed. This learning rhythm 
was repeated on the next day when the teacher 
introduced the idea of human adaptation to the 
environment by describing the ancient Germanic 
tribes: 

Teacher: You’ve remembered a lot by 
the quality of your questions� If you 
think more about how the environment 
affects physiology � � � it’s the same with 
the Eskimos and the Nepalese� If the 
Nepalese hadn’t climbed mountains then 
their features might be different� Imagine 
yourself there [points to the Siberian 
Plains] and that you know nothing � � � no 
maps � � � what would give you a sense of 
direction? How would you decide which 
way to go? � � � You’d be pulled by the 
sun! They didn’t know the earth went 
around the sun, they just looked to the 
east and saw the sun rise, and in the west 

it disappeared� They went where the sun 
rose, and then because of the wall they 
went west and it became warmer, and they 
found more grass and food and their diet 
changed� This was all discovery without 
guide-books! They relied on their tongues, 
eyes and ears as they travelled�

In the above extract the idea of direction 
emerges clearly from simple description of 
human experience of the natural environment. 
Whilst at this stage the precision of the idea is 
not important (this can come later), what does 
matter is the concreteness of the imagination 
and its power to engage. Is it grounded in words 
that convey a strong sense of experience of, 
and relationship to, the world around us? If it is, 
then the geographical imagination constructed 
will automatically become a part of pupils’ own 
personal narrative of being in the world.

Furthermore, and this is the pedagogical potential 
of a discursive approach, the geographical 
imagination can be used as the foundation for 
more intellectual or critical inquiry and, in class, 
the co-construction of knowledge. Although, as 
noted above, we may ask whose view of the world 
is being presented, a powerful imagination will 
often provoke such questions which, if skilfully 
managed, can explore the assumptions implicit 
in the narrative, such as cultural positioning and 
causality (for example, why would you think the 
sun went around the Earth?). Moving from image 
to open space for dialogue and reflection therefore 
enables an organic process of deconstruction: 
an analysis of a geographical imagination from 
different viewpoints which, in a sense, makes 
knowledge more whole and understanding more 
complete. In this way, knowledge undergoes a 
metamorphosis, from synthesis (mental picturing) 
to the more rational, reflective processes of 
analysing, defining and developing concepts. 
Moreover, there is no knowledge closure; if 
geographical concepts are grounded in images 
then knowledge-building remains open and fluid 
as well as personalised.9 Thinking then arguably 
becomes more mobile. Consider the following 
extracts of lesson talk in class 8. The teacher 
introduces the rainforest by first describing it and 
then, on the next day, she begins to question the 
class:

Teacher: This is a place you couldn’t 
imagine � � � an equatorial rainforest so 
dense, lush and fast growing that if you 
blink another leaf has sprung up� You can 
almost watch them grow! It’s so incredibly 
fertile and fast-growing, with amazing 
coloured flowers and the animals are 
so loud! The whole place is sticky and 
dripping with life � � � wet, wet, wet! When 
it rains you don’t even notice because it 
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rains all the time� You don’t need raincoats 
and all that kind of clobber� You just get 
wet! Then at 6 o’clock the lights go out� 
They don’t have the long twilight that we 
have� I want you to find pictures of the 
trees that we can display� They’ve many 
layers, like multi-storey buildings and 
wide canopies � � � not at all polite like our 
little trees� It’s a wonderful, breathing, 
sticky, wet and humid place� Imagine 
how different it is to the Sahara� A totally 
different world!

And on the following day: 

Teacher: Let’s talk about the rainforest� 
Think about your senses� What would you 
taste, touch, see, hear and smell if you 
were there? Give me verbs and nouns to 
describe it�

Pupil: The sound of moisture�

Teacher: Yes! That’s a lovely thought!

Pupil: Insects eating things � � � they never 
stop!

Teacher: What else would you see or hear? 
Put your hands up!

Pupil: Different flowers�

Teacher: Yes, but generally it’s green, 
green, green!

Pupil: You don’t get many animals on 
the ground, but you do in primary forest 
because it’s unspoilt and much more open�

Teacher: Yes, it’s much more developed 
and ordered there� Where would you find 
it?

Pupil: In Borneo� 

Teacher: That’s the problem when trees are 
logged� There’s an enormous reduction in 
the canopy� It just flattens the whole thing� 
What else?

Pupil: Huge leaves!

Teacher: Yes, banana trees are actually 
all leaf� They don’t have branches� In 
rainforest the trees have different layers 
and most of the animals live at the top, in 
the canopy� What animals would they be? 

Pupils: [Shouting out] Monkeys! Birds! 
Macaws!

Teacher: Yes, beautiful, beautiful colours 
and incredible screeching going on� Not 
beautiful songs, but warnings� An adjective 
to describe it would be a ‘clamour’� 

Imagine how this contrasts with the 
Sahara at night, under a huge sky that 
stretches 360º, where you can almost hear 
the silence, so profound! Contrast that 
with the thick, sticky, wet, noisy, dense, 
crowded jungle� Now I want you to write 
an essay describing the contrasts, using 
the big range of images and pictures 
that you’ve heard� Think by ‘looking’ and 
‘listening’� I’m trying to stretch you here� 
You’ll have to think! 

Working in this way with imaginative narrative 
to build a vivid picture of place, followed by 
questioning, the concept of biodiversity begins to 
emerge. In proceeding lessons the geographical 
picture is further developed and this concept 
takes on a clearer definition. More pupils begin 
to add their own thoughts and feelings. Although 
the dynamics of the knowledge-building process 
ultimately depends on the way the teacher steers 
the dialogue, and it could go in many directions, 
the overriding impression from observing these 
lessons was a strong sense of sustained pupil 
engagement and thinking activity. Without the use 
of textbooks, secondary data or IT, something 
clearly lives in the learning discourse, and this 
engages all pupils.10

Conclusion
In this article I have attempted to show the 
benefits to learners of using imagination and 
narrative in developing geographical knowledge 
and understanding. Of course, as shown 
by Lambert and Morgan, a clear conceptual 
framework is necessary if geography is to have 
direction and meaning in the modern world. 
However, it is equally important that the subject 
is able to stimulate the emerging intellect which, 
given the close connection between feeling 
and thinking, particularly in childhood, means 
developing vivid images to convey a sense 
of place or region. Furthermore, imaginative 
narrative has the capacity to hold attention 
and encourage sustained thought, enabling 
the development and exploration of an idea in 
a mobile, organic way. A discursive approach 
therefore helps to counteract the modern 
tendency towards information overload, or the 
building up of a worldview from the assimilation 
of fragmented chunks of data. 

In an era when textual knowledge and its 
cultural positioning takes precedence over the 
direct intuitive method of phenomenology, 
important questions are asked about knowledge 
authority and ownership. Is a narrative method 
of constructing knowledge essentially didactic, 
undermining pupils’ critical thinking? Does the 
quest to allow the transcendental qualities of 
awe and wonder to inhabit our perception and 
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understanding of the world deflect from questions 
of power and perspective underpinning the 
geographical imagination? In response, I would 
argue that ideally, as geography educators, we are 
able to move between imaginative, conceptual and 
critical modes of knowing with some versatility, 
exploring ways that these forms of understanding 
can be integrated and strengthen each other 
(Hart, 1998). In this way, a conceptually-
framed geography will achieve deeper, aesthetic 
personal meaning. Likewise, through questioning 
and critical reflection a strong geographical 
imagination which, as Ward notes, ‘lifts us like 
a rocket out of the present moment’, becomes 
socially and culturally contextualised, and hence 
more grounded. Moreover, through sustained 
imaginative discourse, geography – a description 
of the Earth – is more likely to unite with the 
internal world of the young, developing mind. 
This mind has many layers, not just an ability to 
grasp concepts, but also a deep-seated existential 
need for imagining, belonging and wholeness, 
a key element of which is withholding from 
knowledge closure and, instead, nurturing a sense 
of wonder. If this is achieved, then geography 
teaching succeeds in nourishing a living, mobile 
intellect which is, in essence, embedded in a 
living, transforming world. In conclusion, it is 
arguably this element of geography education 
that transcends the different ideological impulses 
underpinning its modern evolution. For this 
reason, imaginative discourse should, it is 
proposed, find a place within any geography 
specification or paradigm. 
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Endnotes
1.  This takes the holistic viewpoint that the 

faculties of thinking and feeling are intimately 
connected within the bodily organism, with 
the imagination acting as a bridge that unites 
them. 

2.  The term sensory imagination is used to 
highlight the strong connection between 
sense perception and mental picture 
formation. 

3.  Kantian Turn denotes the epistemological 
shift from a metaphysically-framed to a 
more empirically-based knowledge and 
understanding of the world, an intellectual 
movement inspired by Kant’s view that 
thinking cannot penetrate external reality but 
is confined to what the senses reveal and the 
mind interprets. 

4.  This idea of a unifying principle in the 
biome is important for two reasons. Firstly, 
it highlights how the mind synthesises 
sensory information through its imaginative 
capacity, in so doing envisioning or reading 
the language of nature through observation 
of its patterns and forms. Secondly, it points 
towards connections between the internal, 
physiological functions of the human body 
and ecological processes spread out in the 
world. For example, the human digestive 
system and the rainforest are predominantly 
metabolic and enclosed, with both supporting 
larger and more complex biological systems.

5.  Unity in the sense that perception involves 
direct, conscious engagement with discrete 
physical objects in the world, whereas 
thinking mediates, interprets and builds 
connections. 

6.  Implying that imaginations can, potentially, 
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have universal meaning. 
7.  The extracts of classroom talk in this article 

were recorded in Steiner Schools, which rely 
heavily on the narrative method of teaching, 
working in principle from imaginative 
pictures to conceptual understanding. 

 8.  It is common practice in Steiner Schools to 
build the imaginative picture on one day and 
then elicit it in a more clearly-defined (e.g. 
conceptual) form on the next. According 
to the educational philosophy, this allows 
the image to be digested during sleep and 

for knowledge to be personalised. Working 
closely with the child’s natural rhythms in this 
way is enabled by a continual, daily sequence 
of lessons on one geographical theme (for up 
to 4 weeks). 

9.  From a holistic viewpoint, concepts 
developed from imagination can therefore, to 
an extent, be considered individualised. 

10.  The extracts presented here are drawn from 
an empirical study of the Steiner approach to 
geography (Wright, 2009). 
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Book Reviews

Reviews Editor: Geoffrey Paterson

What can you buy today for $2.95? Not very much I suspect 
you are thinking.

Did you know there is something you are likely to be buying at 
this price on a regular basis, that weighs a tonne and occupies 
a cubic metre of space? This is the price that we currently pay 
for a kilolitre of water. By world standards our water in Australia 
is very cheap. Among OECD countries we rank at number 37.

So where does the city of Adelaide get this cheap water 
and what are the issues surrounding the supply of water to 
Australian cities? This extremely comprehensive book of 
21 chapters, with 19 case studies and 121 special boxes of 
detailed discussion, covers everything a geographer would like 
to know. It is both a broad and very deep analysis of the roles 
water plays in the functioning of a large community. 

There are 51 very well qualified chapter authors and 66 case 
study authors from a variety of disciplines, including the well 
known geographer Professor Graeme Hugo who wrote the 
chapter Water and Population. As an example, the chapter What 
price water? by Associate Professor Martin Shanahan says 

. . . the citizens of Adelaide are aware that water is not 
as plentiful as in many other cities. Nonetheless local 
residents have felt reasonably secure . . . reservoirs, 
pipelines and filtration systems by government 
authorities, coupled with the ultimate backup supply of 
the River Murray, meant city residents were confident 
water would always be available . . . and comparatively 
cheap. The recent drought, one of the most extensive 
since Federation, has shaken this confidence.

This chapter discusses all the factors related to pricing water 
and includes seven boxes of particular and interesting facts 
spread over two pages. Titles of these boxes are: Pricing 

Adelaide: Water of a City. 
Editor in Chief Christopher B Daniels. 
Kent Town: Wakefield Press,
2010, 578 pages, hardback, 

ISBN 9781862548619. 
www.wakefieldpress.com.au

our water – is there a smart way to do it?: Urban water 
trading: Managing storm water as a resource: Thinking like 
an accountant: New water for old – speeding up the reform 
process: The value of SA wetlands: and Icebergs for Adelaide?

It is impossible in a short review of a huge and complex book 
to give more than a taste. However, the above website has the 
complete contents listed and examples from chapters.

All metropolitan Adelaide school geography departments 
should have a copy of this exciting book about a very complex 
issue like water. Certainly, both geography teachers and senior 
students from all SA secondary schools and interstate schools 
could benefit greatly by looking at the comprehensive research 
detailed here, as an example of what is important in a research 
study of water. Comparisons between their city and Adelaide 
under geographical headings would be a useful exercise.

Margaret Calder
Goodwood, South Australia

Climate change in 
regional Australia: 
Social learning and 
adaptation. 
Edited by John Martin, Maureen 
Rogers and Caroline Winter. 
Ballarat: Victorian Universities 

Regional Research Network Press, 
2009, 441 pages, paperback, 

ISBN 9781876851361. 
www.vurrn.org/vurrn_press.html

This book is divided into five sections each with three or 
more papers per section. The sections are: Setting the 
Scene; Communities and Governance; Farming Communities; 
Economics, and Water�

The papers were initially presented at a 2008 workshop funded 
by the Academy of Social Sciences in Australia. Papers reflect 
researchers’ thoughts at this point in time and it is a useful 
collection of ideas for researchers and people likely to be 
allocating funding for such research. 
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Some papers discuss the evolution of policies aimed 
at changing behaviour to climate change, while others 
emphasise social and community learning processes as the 
most appropriate methodology needed to achieve behaviour 
change. Case studies are used to demonstrate social learning 
processes. 

The book identifies the common problem facing all people 
trying to limit their contributions to climate change, namely 
the need for clearly defined measurement techniques for 
evaluating risks and the costs involved especially for resource 
users. Papers under the Water section of the book, for example, 
explore and compare approaches used by policy makers and 
communities in addressing the level of water use. Case studies 
here reaffirm that, due to the large number of uncertainties 
associated with future climate scenarios, a wide range of 
techniques is required to achieve behavioural change. One 
approach will not succeed. 

Given the tertiary nature of authors’ backgrounds and the 
book’s context, it is not designed to be a student or teacher 
resource for the school geography curriculum. However, one 
technique that will be of interest to geography teachers is 
a paper that develops an index of social vulnerability to the 
impact of extreme climatic events. The paper, by Scott Baum 
and Steven Horton, explores the impact of extreme events such 
as hurricanes, floods and heat waves with the latter two events 
using data from southeast Queensland. The result is an index 
of social vulnerability that can be mapped at community level. 
This approach could be used by Geography teachers to develop 
student activities involving place, climatic data and social 
measures such as income.

David Jones
Retired Physical Geographer, East Kew Victoria

Climate change and 
small island states: 
Power, knowledge and 
the South Pacific.
By Jon Barnett and John 
Campbell.
London and Washington DC: 
Earthscan, 
2010, 218 pages, hardback, 

ISBN 9781844074945. 
www.earthscan.co.uk

The text provides a comprehensive investigation into climate 
change and its possible impact on small islands across the 
Pacific.

Eight chapters analyse the science and policy of climate change 
in the South Pacific. These are characterised by succinct 
exploration and analytical comment on the variability of Pacific 
island environments, people, and climate change initiatives in 
the region.

The reader will find the analytical approach enlightening as it 
shows how the local knowledge and expertise of the various 
island peoples have not necessarily been uppermost in the 
works and initiatives proposed and undertaken, especially by 
the developed nations or organisations outside the Pacific 
region.

An example of this is developed nations’ involvement in 
modelling and staffing of projects that require expertise not 
found in the Pacific islands. Due to funding and reporting 
requirements, such works are documented and become known. 
This is in contrast to local initiatives where Pacific island people 
are engaged in adaptation and are implementing projects 
funded entirely from within their own island budgets. Such 
work becomes overshadowed, is not well documented, and is 
thus not noticed in the developed world, even though it may 
be more economically and technologically suitable than the 
externally funded projects.

This is further reflected in the way the island populations are 
represented on policy and scientific projects. For example, the 
authors claim that the United Nations Framework Convention 
on Climate Change has ‘operated in a manner that makes it 
extremely difficult for small island countries to meaningfully 
participate’.

This is a very useful resource for both teachers and students 
as it challenges current views and uses clear, easily understood 
examples in support of its arguments. The text would also be 
informative to those involved in policy development and climate 
change.

Although the reader may be overwhelmed by the amount of 
activity in the region, exemplified by over 100 acronyms and 
abbreviations used, I found the use of the listing of these clear 
and an essential reference when reading this excellent exposé 
of the complex situation.

The Geographic concepts this book addresses are 
environmental change, adaptation to change and sustainability, 
and it is suitable for senior secondary and tertiary students.

David Jones
Retired Physical Geographer, East Kew Victoria

Dick Smith’s population crisis is the author’s personal reflection 
about the impact of the world’s exponentially increasing 
population. Dick describes how the availability of cheap fossil 
fuels, especially oil, has been the significant factor in adding 

Dick Smith’s population 
crisis: The dangers of 
unstainable growth for 
Australia.
By Dick Smith. 
Crows Nest: Allen & Unwin, 
2011, 228 pages, paperback, 

ISBN 9781742376578.
www.allenandunwin.com
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This book explores the multiple facets of socioeconomic 
change within the United Kingdom. It covers a variety of 
economic, social and political issues that have shaped the UK 
over the last 20 years. 

The text is split into four parts with each containing a selection 
of articles from multiple authors. All have individual reference 
lists and options for further reading. The main geographic 
concepts that were covered are distribution, movement, 
spatial change over time, and spatial association. Some of the 
concepts have to be teased out of the text; however, the use of 
spatial change over time is predominant throughout the articles. 

This journal issue brings together eminent geographers to 
assess and contribute to Australia’s current population policy 
debate. 

Graeme Hugo begins with a discussion of human population 
change and debate in Australia since colonisation. He 
emphasises the important role geographers have played and 
still play in bringing much needed expertise to this debate.

Martin Bell, Tom Wilson and Elin Charles-Edwards describe 
projections of Australia’s future migration levels which 
incorporate surveyed expert opinion. These projections indicate 
a 95 per cent probability that the 2051 population will be 
between 29.4 and 43.0 million, with a median projection of 36.1 
million.

JB Kirkpatrick, writing on soil and species conservation, notes 
that under some realistic scenarios, Australia may not be able 
to feed a projected 36 million people in 2050.

Geographical Research 
Volume 49 number 3 
August 2011. Special 
issue: Australian 
Population Debate.
Edited by Phillip O’Neill. 

Institute of Australian 
Geographers. 126 pages, 

ISSN 1745-5863. 

http://onlinelibrary.wiley.com/journal/10.1111/
(ISSN)1745-5871

The economic geography 
of the UK. 
Edited by Neil Coe and Andrew 
Jones. 
London: Sage Publications, 
2010, 264 pages, paperback, 
ISBN 9781849200905. 
www.sagepub.com

five billion people to the world’s population in just two life 
spans. He deplores the world’s addiction to growth and has 
obviously thought long and hard about the consequences, 
reading widely and talking to various experts. The book’s 
fourteen short chapters dart around the complex issues of 
peak oil, climate change, soil degradation, water shortages and 
education of girls, as well as excessive consumption. 

The cover image, suburbia encroaching on Uluru, and the 
subtitle of the book seem to suggest the addiction to growth is 
a particularly Australian problem but Dick’s thoughts range far 
and wide. His aim is to get people thinking, talking and acting. 
His concern is that Australia has a rate of population increase 
far above many other countries while its fragile soils have 
limited carrying capacity. 

He obviously struggles with his desire to continue as normal, 
flying around in his planes and helicopters while people in 
developing countries are starving. He outlines a plan of wealth 
transfer in which those with the greater carbon emissions, 
such as his own twenty times the global average, buy credits 
from those whose emissions are below the global average. Like 
many of his ideas it is a discussion starter rather than a detailed 
exploration of feasibility. 

While he paints a bleak picture of depleting resources and lack 
of will to change despite numerous reports, he is optimistic 
that humans have the creativity to come up with solutions. Dick 
Smith’s population crisis could form the basis of debate about 
the issues raised for upper secondary students. Chapter 14 
provides a succinct summary and the key sources listed would 
be useful starting points for specific investigations.

Catherine McNicol 
Education Services Australia, Melbourne Victoria

The most outstanding feature of the text is the statistical 
data and figures utilised by the authors to complement the 
written word. What appealed to me as a secondary geography 
teacher were the articles titled Housing and the UK economy 
and Agricultural restructuring and changing food networks 
in the UK. Both articles highlighted key concepts that could 
complement the Victorian Year 11 Geography course.

For the middle years, two articles that would be of relevance for 
reference are: UK energy dilemmas: energy security and climate 
change, and New migrant divisions of labour. The latter has 
excellent examples of movement that could be utilised at Year 
10. 

The best application for this text would be the figures that could 
be used in the teaching of the geographic concept of spatial 
change over time. However, as a text it is not ideal for students 
due the complex language used, nor is it the ideal teacher 
reference due to the specific nature of the book. 

I would recommend the text for those who are interested in 
pursuing research in the area of socioeconomic change or have 
an interest in the demography of the UK.

Nicholas England
Elwood College, Victoria
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The book follows the syllabus outline and as such is a very 
useful resource but, as the author admits, it is not a traditional 
textbook ‘that covers everything in the course’. Rather, it 
provides a broad coverage and explanation of all aspects of 
the syllabus with many parts in much more detail than others. 
Further research can be undertaken on the Internet or through 
the book’s own support website. 

There are many case studies to provide examples of concepts 
being studied. Likewise, there are maps, diagrams, tables and 
numerous colour photographs almost all of which were taken 
by the author over decades of travel. The photos tend to be 
small (one column width) but are much clearer than in some 
earlier editions. Statistics tend to be as current as possible and 
recent events are included, such as the Boxing Day tsunami and 
the 2010 Icelandic volcanic eruption and ash cloud.

The book was no doubt prepared in a hurry to meet the 
requirements of the new course and there are a number of 
typographic errors. My copy was printed on heavier paper than 
my students’ version and is almost one centimetre thicker. 

Overall Planet Geography is a worthwhile reference and 
textbook and it provides a comprehensive course coverage. Its 
value lies in it providing material for the whole course in one 
book rather than having to search through many sources as I 
did when I first began teaching IB Geography in the 1990s.

Graeme Parrott
St Leonard’s College, Brighton Victoria

John Taylor outlines the complexities of counting the Australian 
Indigenous population and changes over time in Indigenous 
population growth and distribution.

Ian Rutherfurd and Brian Finlayson argue that short-term 
human population growth in Australia is unlikely be constrained 
by inadequate water supply. However, given ongoing diversion 
of water flows, ‘will there be enough water left to support 
populations of anything else’?

Pauline McGuirk and Neil Argent discuss population-growth 
management challenges facing Australian cities and regions 
presently and in the future.

Ruth Fincher surveys major scholarly works of the past 20 
years on Australia’s future population, concluding that the 
non-populist authors of these works generally agree on the 
desirability of moderate population growth.

Lastly, Bruce Thom and Fiona McKenzie report on work of the 
Wentworth Group of Concerned Scientists in the context of 
Australia’s population debate. 

These eight papers provide an excellent overview of population 
debates in Australia, in addition to adding intellectually rigorous 
analysis to these debates. In the introductory paper, Graeme 
Hugo emphasises the need for geographers to continue 
contributing their expertise to public discussion on population. 
This has certainly been achieved in this journal issue. 

I recommend it as a teacher resource on the current state 
of Australian population debate, and as a demonstration of 
the high-quality, relevant work that researchers undertake in 
geography, particularly human geography.

Rebecca Kippen
The University of Melbourne, Carlton Victoria

Planet Geography 
(6th ed). 

By Stephen Codrington. 
Sydney: Solid Star Press, 
2010, 680 pages, paperback, 
ISBN 9780980343656. 
www.planetgeography.com

Planet Geography was written for the previous International 
Baccalaureate (IB) Geography course and as such filled a 
significant gap in the relevant text books. Codrington was, at 
the time, deputy chief examiner. 

The sixth edition has been written specifically for the new IB 
Geography course that has its first examination this year. It 
consists of 18 chapters: four devoted to the Core (Patterns 
and Change), seven to the Geographical Themes, two of which 
are selected by Standard Level students and three by Higher 
Level students, and seven to the Higher Level Extension (Global 
Interactions). There are also 19 Theory of Knowledge boxes 
which link sections of the Geography course to the broader 
areas of knowledge, a significant aspect of IB studies.

Scale. 
By Andrew Herod. 
London: Routledge, 
2011, 294 pages, paperback, 
ISBN 9780415349086. 
www.routledge.com

As this book notes in its preface, ‘of all the concepts that 
geographers use to understand the world around them, scale is 
a, or perhaps even the, central one’.

This is a reference book with a single purpose, which is to 
explore the geographic concept of scale. 

The first part of the book provides an overview of the 
philosophy and debate about the understanding of scale and of 
how various geographers describe it. The two meanings of scale 
with which we are all familiar are identified; these being the ratio 
between map size and the size of objects on the Earth’s surface 
and as a way to describe the size of regions on the Earth’s 
surface. The book introduces some interesting descriptions 
of how the influence of globalisation on local or regional 
scales can be described; delocalisation, denationalisation and 
glocalisation are some of the terms used.
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Professional standards are already in place in many of the 
countries of the developed world and this consideration is 
back on the table for the profession in Australia where the 
professional standards for teachers are currently under review. 
The Professional Standards for Accomplished Teaching of 
Geography (2010) project has contributed to that process and 
places Geography in a strong position for leading the change 
process for matching qualifications against national standards1. 
The United Kingdom and books such as this one under review 
help foreground the Australian context.

Divided into three sections, the book begins with three chapters 
related to the consequences of being both a professional 
practitioner and a geography teacher. Each contribution 
reminds us of the process of lifewide learning or that part of 
our professional responsibilities that compel us to extend our 
thinking beyond the classroom. Taking on the challenges that 
exist in the wider community are part of the role of being a 
good geography teacher. This may mean that our professional 
role will come into loggerheads from time to time with 
management. To avoid conflict Sheila King provides a useful set 
of strategies for reflection which any new teacher or pre-service 
teacher would find useful.

The second part of the book is devoted to what are described 
as dimensions of geography teaching. This collection of six 
chapters covers topics including sustainable development and 
geography teaching; making sense of the global; being critical 
with technologies and teaching; assessment; fieldwork and 
multiculturalism. A somewhat eclectic collection with no real 
unifying theme, each chapter has merit and will likely provide 
a point or two for consideration in the practice of teaching 
geography.

The last part of the book includes three chapters on the theme 
of writing and researching geography education. Denise 
Freeman reiterates a point made in David Lambert’s first 
chapter that geography content and teaching approaches are 
socially constructed. Real people are teachers of geography and 
they bring their personal meanings to the task. As she states: 
‘These discourses are not fixed; instead they develop and 
change over time’ (page 145). 

Learning how to apply the reflective process is part of the 
challenge of postgraduate studies in the context of professional 
practice. Knowing the protocols for academic writing can be a 
challenge for practitioners regardless of the length of time since 
their training. For this purpose there are hints and tips for good 
writing.

Overall, this relatively small volume has useful reference 
material for geography teachers interested in knowing more 
about professional perspectives primarily in the United 
Kingdom. There are sections that have merit for generic use for 
both pre-service and ongoing professional learning. They are 
likely to be of use for teachers in schools and students in higher 
education. 

Professor Margaret Robertson
La Trobe University, Bundoora Victoria

In the context of the impending roll out to Australian states and 
territories of the new Geography curriculum by the Australian 
Curriculum, Assessment and Reporting Authority (ACARA), this 
edited collection of writings is a timely read. 

As part of the Australian Curriculum renewal process, 
disciplines including Geography are being challenged to review 
their underpinning constructs and consider issues of relevance 
in the twenty-first century context. Reflection on professional 
practice in the discipline is a critical component of the process 
and may require some courage to shed old favourites in 
return for content and approaches that better reflect the future 
work and lifestyle realities of young people currently in the 
school system. Part of this process of professional renewal 
might include a level of reengagement with learning through 
universities offering postgraduate courses often linked to 
Masters degrees. 

If these sentiments make some connection with readers then 
this is a book well worth the investment. Clare Brooks in her 
introduction to the book overviews the change process in the 
United Kingdom context where students studying for their 
Postgraduate Certificate in Education (PCGE) already include 
some content at Masters level in their course. The point 
being that the schooling profession increasingly recognises 
that higher degree qualifications are important for career 
development. 

In each of the next five chapters there is a detailed investigation 
of a particular scale: these being the body, the urban, 
the regional, the national and the global. The concluding 
chapter attempts to draw the discussion of scale together by 
Herod identifying the nine big picture issues relating to the 
understanding and use of scale within Human Geography.

Scale is one of seven concepts identified within the draft 
ACARA Geography curriculum. Scale is central to our teaching 
of Geography in primary and secondary schools and as 
teachers we need to fully understand its spatial implications. 
I think that this reference book is pitched at a level that would 
really confuse most teachers and would provide little that 
is directly applicable to their classroom teaching. It lacks 
supporting diagrams that may have been usable in schools 
and although some of the discussion is quite interesting, at 
times I had trouble following the narrative. This is a university 
level resource, published as part of a series on the Key Ideas in 
Geography. I do not think that I would recommend it for school 
libraries. 

Terry McMeekin
Geography Teachers’ Association of Victoria, Camberwell West

Studying PGCE Geography 
at M Level. 
Edited by Clare Brooks. 
London: Routledge, 
2009, 182 pages, paperback, 
ISBN 9780415490740. 
www.routledge.com
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The book is organised into three main sections: Earth Past, 
Earth Present and Earth Future with a final section asking the 
question: What can we do? 

The book introduces the reader to an historical context 
looking at the beginning of our earth and transitioning into the 
Jurassic Era and the last Ice Age through the lens of the Earth’s 
changing climate. 

In the Earth Present section, 14 different environmental 
regions are presented over a double spread page. Each 
includes an informative fact box, relevant diagrams, maps 
and photographs. In the Earth Future section, two potential 
scenarios are presented in the year 2080 – one if we were to do 
nothing about global warming now, and the other – a preferable 
future – if we were to do something about it. The final section 
examines what ordinary people can do to help the planet by 
slowing down global warming.

The geographic concepts the resource covers includes 
environment, spatial association, spatial interaction, 
distribution, location, distance, movement, and region 

The outstanding features of this resource include the specific 
use of relevant pictures and diagrams, easy to read text for 
younger students with explicit explanations of how and why 
environmental phenomena occur, and informative fact boxes 
that contain very interesting facts that will satisfy curious and 
inquiring minds.

The resource appeals to me because it will immediately engage 
young students in thinking about their global environment, 
provides a wealth of information regarding different 
environments, and will empower them to take action to ensure 
they can experience their preferred future. 

The resource is appropriate for Victorian Essential Learning 
Standards Levels 3 and 4 students and would be a most 
supportive resource for SOSE Inquiry units as a student 
resource, or additionally as a teacher reference book.

This resource offers very good value for money and I would 
highly recommend it to all primary classrooms and school 
libraries. Fortunately, our young students today are very 
environmentally conscious, therefore this wonderful book 
would become a much read and well-thumbed resource.

Rochelle Cukier 
Armadale Primary School, Victoria

Endnote

1 The Professional Standards for Accomplished 
Teaching of Geography (2010). For details see 
www.geogstandards.edu.au. The project was jointly funded 
by the Australian Research Council with the support of the 
Australian Geography Teachers’ Association, the Geography 
Teachers’ Association of Victoria, and the University of 
Melbourne.

The big picture book of 
environments. 
By John Long. 
Crows Nest: Allen & Unwin, 
2008, 48 pages, hardback, 
ISBN 9781741754605. 
www.allenandunwin.com

The river: A journey 
through the Murray-
Darling Basin. 
By Chris Hammer. 
Carlton: Melbourne University Press, 
2010, 280 pages, paperback, 
ISBN 9780522857368. 

www.mup.com.au

The River: A journey through the Murray-Darling Basin is the 
title of veteran Canberra journalist Chris Hammer’s book that 
charts his exploration of Australia’s iconic river system. 

Hammer takes the reader on an extraordinary road trip and 
speaks to the people for whom the maps don’t tell of their 
history, tradition and struggle, and the statistics don’t detail 
their pride, despair or elation. As Hammer tells us, these are 
‘the people who recall the dates of flood years like they do the 
birth of their children’.

In reading Hammer’s evocative book, I was reminded of that 
famous stoush in the Bulletin magazine between AB (Banjo) 
Paterson and Henry Lawson over 100 years before about life 
in the bush, with one accusing the other of being too romantic 
and the other countering with accusations of doom and gloom. 
The spirit of both poets comes out in Hammer’s retelling of 
his experiences and in the landscapes he details. The mosaic 
of characters that Hammer meets on his journey provide a 
snapshot into the complexities of the issues that surround 
the future of the river system; with Brian the beekeeper on the 
Paroo River expressing the same interstate rivalries that hark 
back to the days when the Bulletin was first finding the voice 
of true Australia: ‘It’s our water. It’s fallen here, the rain. Why 
should we have to send it to New South Wales?’ 

A thoroughly enjoyable book, it is geographically dense. With 
only two line-drawn maps in the introduction for orientating the 
reader, I spent a lot of time pouring over the Reader’s Digest 
Atlas of Australia, in order to follow Hammer’s journey as he 
explores each region chapter by chapter. 

As a secondary school Geography teacher, I couldn’t use it in 
the classroom because of this density, but it makes compelling 
reading for anyone who wants to understand the complexities 
of history, tradition and raw human passion in the ongoing 
debate about the future of Australia’s enigmatic river system.

Andrew Walker
Parade College, Bundoora Victoria


