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Geography – Fundamental to our Lives

Geographic knowledge and skills are used 
everyday by every person. As people 
involved in the learning and teaching of 

Geography, we have a keen interest to assist 
people to move from ‘novice’ use of such skills 
to more ‘expert’. The contributions of Geography 
in systematising our thinking about the world 
in which we live (natural, cultural, spiritual, 
economic, etc) and giving explanations (theories) 
of how and why things are where they are (place 
and space) and how they interact or do not 
interact with each other, make teaching in this 
subject area in schools or tertiary institutions 
or in national parks or walking tours around 
London (anywhere Geography is used) absolutely 
fascinating. When I travel, I love to have someone 
with expert Geographic knowledge providing 
insights into the various things we see from 
macro to micro. I am intrigued when I have 
a coastal Geographer explain the diversity of 
landscapes we see, or a cultural Geographer 
interpret the meaning of architecture and the 
cultures that empower people to live their lives in 
a particular place and time.

Looming upon all of us now in Australia is a 
national curriculum for the first time in our 
nation’s history and Geography is writ large as 
one of the K–12 subject areas. What should be 
included and what excluded in any syllabus or 
syllabus framework that emerges for Geography 
will be an interesting debate. But as I say to 
beginning preservice teacher education students: 
‘Curriculum, assessment and pedagogy are the 
most important components of learning and 
teaching. The curriculum stuff is really the easiest, 
the pedagogical content knowledge the hardest 
by a long way and assessment somewhere in 
between’.

In this volume we have a number of very 
interesting refereed papers on Australia’s national 
curriculum. It explores some of the likely future 
scenarios of how Geography will be core to the 
learning of all Australian school students as 
well as issues related to that such as requisite 
knowledge and skills of teachers and ways of 
addressing misconceptions of concepts. The 
next volume will be pursuing this more closely 
as events at the national and state and territory 
levels about what this new national curriculum 
will look like and how it will be played out in the 
detail in the various jurisdictions provides the 

Associate Professor Ken Purnell
Editor, Geographical Education

focus of our 2010 volume (there will be a Special 
Issue in 2009 on Geography Teaching Standards 
- see www.agta.asn.au). That journal has the 
theme of: Geography in Australia’s new national 
curriculum.

Following the refereed articles is an extensive 
range of reviews of resources that many of you 
report as invaluable as you look for current 
learning resources for your students and 
yourselves. Our thanks again go to Geoffrey 
Paterson for overseeing those reviews and 
providing a wealth of information to our readers.

Should you or a colleague wish to submit 
an article for review for the next volume 
of Geographical Education, please send to 
geoged@officelogistics.com.au by the end of 
May 2010 (there is a Special Issue in 2009 on 
Geography teaching Standards). 
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Chair of Director’s Annual Report 2008
Malcolm McInerney
AGTA Limited, Chair of Directors

In the first instance, this report provides me 
with the opportunity to thank our outgoing 
Chair of AGTA, Nick Hutchinson for his 

outstanding work over the past three years. Nick 
has been a tireless worker for AGTA and has 
been a key driver of AGTA’s development and 
rejuvenation over recent years. I feel confident 
that Nick’s thoughtful, intelligent and considerate 
persona has been critical in AGTA’s attempts to 
move forward politically and professionally since 
2005. The geographical education community 
in Australia owes Nick a great debt for his work 
and I am sure he has built a foundation that we 
all can build on into the future. As this report will 
highlight, the building blocks of the future seem to 
be in the area of geography’s place in the national 
curriculum, the delineation of teaching standards 
and good practice pedagogy in geographical 
education and the use of spatial technology in the 
teaching of geography to ensure we as educators 
embrace the changes and dynamics of 21st 
century education.

2008 has been a milestone year, with AGTA 
holding its 100th council meeting in April in 
Melbourne, the launching of the Geocareers 
website in May, the conducting of the highly 
successful AGTA Conference on the Sunshine 
Coast in Queensland in September, and the 
initiation of the Towards a National Geography 
Curriculum project in October (to name just a 
few events/initiatives). All of these activities show 
the maturity of AGTA as a long term entity on 
the Australian teacher association scene and the 
dynamism of its leadership and membership. In 
this report I will briefly report on the key AGTA 
initiatives and happenings, to give a context for 
the reader to gain an appreciation of why AGTA 
exists and how it is advancing the teaching of 
geography in Australia.

The AGTA Board
The Annual General Meeting in October saw the 
election of Malcolm McInerney as Chair (GTASA) 
and Grant Kleeman as Deputy Chair (President 
GTANSW). Other elected directors included Nick 
Hutchinson (GTANSW), Emmy Terry (GAWA), 
Steve Cranby (GTAV) and Margaret McIvor 
(GTAQ). Rebecca Nicholas was elected to the 
position of Company Secretary (GTAV) and 
Rob Berry as Company Treasurer (GTAV). All 
presidents of affiliates complete the composition 

of the board. These include: Rita Shepherd 
(GTASA), Dominique Weigand/Leonie Brown 
(GTAV), Mike Fazio (GAWA), Warren Sutton 
(TGTA) and Anne-Marie Gerlach (GTAQ).  

AGTA’s Representative Work
AGTA has an important role in representing 
geography teachers on a range of national 
committees to ensure that the voices of 
geography educators are heard. Such roles are 
increasingly important in terms of the national 
focus over the past 12 months 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, Grant Kleeman

National Geographic Channel Australian 
Geography Competition: 
Margaret McIvor

Spatial Education Advisory Committee: 
Malcolm McInerney

Spatial Science Institute: 
Malcolm McInerney, Rebecca Nicholas (reserve)

Big Week Out: 
Margaret McIvor, Mike Fazio and Emmy Terry. 

Finances
AGTA’s financial position continues to be healthy 
as a result of the sales of the highly successful 
Keys to Geography publication. In 2008 this 
success has been followed up by the writing 
and publication by Macmillan of AGTA’s Key to 
Fieldwork book. AGTA thanks all the authors for 
the donation of their intellectual property and time 
in developing the publication and Grant Kleeman 
for his exhaustive work as one of the writers, 
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coordinator and editor of the initiative. Naturally, 
AGTA is hoping that this effort is as successful as 
the Keys to Geography publication for financial 
reasons but also that the resource is well received 
by geographers and goes towards increasing 
fieldwork for Australian geography classes. I 
would be remiss not to thank Bronwyn Perry our 
retiring treasurer for all her amazing work over 
the past years to make sure that AGTA’s finances 
are well accounted for and healthy. As Nick said in 
his last report, Bronwyn’s ‘unstinting efforts are 
much appreciated’ and we wish her all the best in 
her new endeavours. We also thank Rob Berry for 
picking up this demanding task on the new Board.

Promoting Geography
In 2007 AGTA began to discuss the need to look 
at the label of the term geography and the ways 
we can promote geography. Such marketing skill 
sets are beyond the grasp of humble geographers, 
so efforts were put in place to contract someone 
to market our label and efforts. Much of this 
work has been undertaken by the indefatigable 
Kath Berg from Royal Geographical Society of 
Queensland (RGSQ). AGTA engaged the services 
of a publicist who attended the May 2008 meeting 
of the AGTA Board and outlined a number of 
ideas to promote Geography and geographical 
education. Key strategies suggested include:

•	 Lobbying to ensure that geography becomes 
an important component of the National 
Curriculum;

•	  Providing a united voice for geography, 
particularly in terms of detailed discussions in 
reference to the National Curriculum;

•	  Promoting geography through technology in 
schools;

•	  Focusing on primary schools;
•	  A more rigorous promotion of ‘Geography 

events’ e.g. What Geography Is? National 
Geographic Channel Australian Geography 
Competition, Geography Big Week Out, the 
International Olympiad and other major 
events; and

•	  Promoting fieldwork and its importance in 
geographical education.

I am sure we will have more to report on this 
emerging initiative in the next Geographical 
Education.

Towards a National Geography 
Curriculum
As mentioned in the 2007 Geographical Education 
AGTA, the Institute of Australian Geographers 
(IAG) and the Royal Geographical Society of 
Queensland (RGSQ) had meetings with the 
Federal Minister of Education, The Hon. Julie 

Bishop to discuss the importance of geography in 
the curriculum. With the change of government 
at the end of 2007, our communication with the 
Federal Government has continued, as signified by 
the following correspondence from the Office of 
The Hon. Julia Gillard in 2008:

The Australian Government recognizes 
the importance for all young Australians 
to understand their natural and social 
environments, which is why the 
Government has committed to the 
development of rigorous, world-class 
national curriculum from kindergarten to 
Year 12 (K–12) in Geography ... 

The Minister commends the work of the 
AGTA, the IAG and the RGSQ in promoting 
the teaching of geography in schools and 
providing support to geography teachers.

Pleasingly, geography is well and truly on the 
national agenda and has been identified as one 
of the disciplines to be developed in phase 2 of 
the implementation of the Australian national 
curriculum. With this development on the horizon, 
AGTA, IAG and RGSA have been proactive and 
developed the ‘Towards National Geography 
Curriculum’ project. The project involves the 
writing of a paper titled Geography in the 21st 
Century: a National Curriculum for Australia. 
Extensive consultation is underway around 
Australia involving input from teachers, students, 
academics and other community members. Rob 
Berry has developed an excellent consultation and 
information site for the project at http://www.ngc.
org.au

The members of the project’s Steering Committee 
are:

Malcolm McInerney (Chair/AGTA), 
malcolm.mcinerney@bigpond.com

Kath Berg (Secretariat/RGSQ), 
admin@rgsq.org.au

Nick Hutchinson (AGTA), 
nhut1001@bigpond.net.au

Alaric Maude (IAG), 
polymaude@ozemail.com.au 

Lucie Sorensen (RGSQ), 
Lucie.Sorensen@qsa.qld.edu.au 

This is an exciting time for geography in Australia 
and I am confident that this project will reflect the 
thoughts of geographers at all education levels 
and inform the work of the National Curriculum 
Board when it commences its work on geography 
in 2009–2010. Please feel free to feed into the 
project on-line or through one of the forums 
which we will be conducted in all states in 2009.
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Geocareers Website
One of AGTA’s promotional activities is the 
Geocareers website at http://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. 

AGTA Awards 2008 
The Geography Teachers’ Association of South 
Australia coordinated the AGTA Awards again in 
2008. These awards continue to be an important 
promotional vehicle for publishers, associations 
and individuals producing geographical education 
materials for the classroom. The entries were 
judged according to the following criteria: the 
quality of the product in terms of its currency; 
authenticity; application of contemporary 
understandings about how students learn; and 
use of cutting edge production and contemporary 
and innovative style. The AGTA Awards are listed 
at the end of this Report.

Strengthening Standards of Teaching 
Through Linking Standards and 
Teacher Learning: The Development 
of Professional Standards for Teaching 
School Geography
AGTA through Jeana Kriewaldt has been closely 
involved in this research project. The project is 
a joint venture of the University of Melbourne, 
AGTA, GTAV and the Victorian Institute of 
Teaching.

Filming of geography teachers in action has been 
conducted at: Xavier College; Camberwell High; 
Bacchus Marsh Grammar, Torquay P–9 College; 
and Wantirna SC in Victoria, Walford Girls School 
in South Australia and Gorokan Secondary College 
and Tara Anglican Girls’ School in New South 
Wales.

The second phase of the project, panel meetings 
in five states towards collecting further teacher 
data and developing standards and professional 
learning resources, is happening in 2009. 
Altogether, a minimum of sixty-four teachers will 
take part in panel discussions. We look forward 
to the outcomes from this unique and innovative 
piece of research into geography pedagogy.

Student Geography Competitions/
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 2008, 88,713 students and 814 schools 
participated in the competition Australia wide. All 
students participating in the competition received 
a detailed results sheet and a certificate in one of 
four categories – High Distinction, Distinction, 
Credit, Participation. Very high-scoring students 
across Australia and winners of states and 
territories each received a special certificate and a 
book prize. The prize-winning senior students also 
received medals. In 2008 the school prizes were 
awarded to:

•	 Australian Capital Territory: Canberra 
Grammar School

•	 New South Wales: Sydney Grammar School
•	 Queensland: Ryan Catholic College
•	 South Australia: Pembroke School
•	 Tasmania: Launceston Church Grammar 

School
•	 Victoria: Melbourne High School
•	 Western Australia: Hale School

The final for the under 16’s was held at Taronga 
Zoo’s Theatre on 16 June with students being 
asked definition questions related to their habitat 
– geography not biology! The results of the Final 
were:

•	 First: Miguel Vera-Cruz, Fort Street High 
School, Sydney

•	 Second: David Giles, Pembroke School, 
Adelaide

•	 Third: Hin Yew Wong, Willetton Senior High 
School, Perth.

The International Geography Olympiad was 
held in Tunisia from 7 to 12 August 2008, in 
conjunction with the International Geographical 
Union (IGU) Congress. Australia’s team was 
selected from high-scoring senior students from 
the 2007 National Geographic Channel Australian 
Geography Competition, via Geography’s Big 
Week Out, and were accompanied by Kathryn 
Berg, Margaret McIvor and Anne-Marie Gerlach. 
The Australian team performed exceptionally well, 
coming third behind Romania and Estonia. 

Geography’s Big Week Out was held at Noosa 
from 7 to 12 December 2008. The highest-scoring 
male and female students in each State and the 
combined Territories in Year 11 or lower were 
offered places. Australia’s team to the 2009 Asia-
Pacific Regional Geography Olympiad, 2–6 August 
in Tsukaba, Japan, was selected from this Big 
Week Out.

Thanks to Kath Berg (RGSQ), Margaret McIvor 
(GTAQ) and Anne-Marie Gerlach (GTAQ) for their 
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great work with these outstanding and important 
student focused initiatives.

The Beijing Games resource
The joint AGTA and Geographical Association UK 
Beijing Games website at http://www.geography.
org.uk/projects/planetsport/ was a great success 
thanks to the hard work of Bronwyn Perry. The 
resource comprised six units of work relevant 
to all year levels – from junior primary to upper 
secondary. 

Units included:

•	 Beijing: a contrasting locality in China;
•	  Culture, symbolism and environment;
•	  The impact of the Beijing games;
•	  Going for gold;
•	  How green are the Beijing Games; and
•	  Measuring the environmental and social 

footprint of the Beijing Games.

The Geographical Association in the United 
Kingdom is particularly keen to develop further 
joint projects with AGTA for the London 2012 
Games and other sport-related projects.

AGTA/STiS Conference 2008 – Taking 
Geography Above and Beyond
On the Sunshine Coast from September 28 
to October 3 AGTA conducted its flagship 
professional development activity in collaboration 
with the Spatial Technology in Schools (STiS) 
initiative of Education Queensland. Approximately 
120 Geography teachers and teachers of Spatial 
Technologies joined together at the University 
of the Sunshine Coast to explore the use of 
spatial technology in the teaching of geography 
and much more.  The first keynote address by 

Derek Milton from ESRI concentrated on the 
‘Opportunities and Challenges of GIS in the 
Classroom’. The second keynote address by 
Raul Vera from Google highlighted the latest 
additions to Google Earth and Google Maps. 
The first two days of the conference focused on 
Geography and Technology whilst the last day 
was more closely aligned to Geography teaching 
and pedagogy.  Overall, the conference provided 
an avenue for networking and highlighted the 
importance of ICT’s in the teaching of Geography 
in the 21st century. A special thank you to 
the Spatial Technologies in Schools team at 
the University of the Sunshine Coast, Meegan 
Maguire, Bec Nicholas, David Lergessner and 
Renai Mclean for organising the conference. 
Thanks must also go to the major sponsors of 
the conference – ESRI Australia and Teaching 
Australia – as well as other companies who 
provided monetary or in kind support. As always, 
the gathering of geographers in one place for an 
extended period is a very special and rewarding 
time. This event was no different.

As this report shows, there is much happening in 
the world of Australian geography! We are facing 
the challenges of integrating modern technologies 
into our teaching, reflecting on pedagogies and 
cooperating on the development of a national 
curriculum, whilst continuing our normal role 
as an association supporting teachers. Such 
challenges need to be seen as exciting and vital 
for the future of geography as a dynamic and 
critical part of school curriculum. For all involved 
in geography, we should be prepared to work 
and think smartly with the ultimate reward of 
improved geography teaching in schools around 
Australia. Thanks for the support and hard work 
of all Directors on the AGTA Board and teacher 
members of affiliates for making AGTA a healthy 
association in terms of professional worth and 
impetus for the future.
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AUSTRALIAN GEOGRAPHY TEACHERS’ ASSOCIATION 2008 AWARD WINNERS

Category Award Winner Highly Commended
1.   Primary school resource Jacaranda Primary Atlas – 3rd Ed.

Author: John Andrews
Publisher: John Wiley & Sons Aust Ltd

The Big Picture Book of Environments
Author: John Long
Publisher: Allen & Unwin

2.   Junior secondary school textbook Geography for Global Citizens
Authors: Brian Parker, Kate Lanceley, Debra 
Owens & Rebecca Fitzpatrick
Publisher: Macmillan Education Australia

Thinking Geography
Author: Rob Berry
Publisher: Macmillan

3.   Senior secondary school textbook Senior Geography for Queensland
Authors: Bill Dodd, Iain Meyer, Phil O’Brien, 
& Mick Law
Publisher: John Wiley & Sons Aust Ltd

The Geographers Tool Kit
Author: Norman Snell
Publisher: GAWA

4.   Broadsheet, chart, wall map Geo investigation – Fiji
Publisher: GTAV

5.   Atlas Macmillan Global Atlas
Editor: Rob Berry
Publisher: Macmillan Education Australia

6.   Video Coastal Management – Australian Beach & 
Development Issues
Author: Stephen Weingarth

7.   CD-ROM/DVD Tourism in the Classroom
Author: GTASA
Publisher: GTASA

How Eco-Friendly are You?
Author: Darren Taylor
Publisher: Centre for Learning Innovation, 
Department of Education and Training

Fieldwork Journeys
Authors: Mark Manuel & Roger Smith
Publisher: Manuel Smith Educational 
Publications

9.    Non-commercial, teacher 
produced resource

Geography It’s Essential
Author: GTAV
Publisher: GTAV

10.  Geography teaching source 
material

Jacaranda Primary Atlas Resource Kit 
(equal)
Author: John Andrews
Publisher: John Wiley & Sons Aust Ltd
Spatial Concepts Posters
Author: GTAV
Publisher: GTAV

Surfing Geographical
Author: GTASA
Publisher: GTASA

11.  Geographical education 
publication

Interaction volume 36 number 1 Movement
Editors: Judy Mraz and Denise Miles
Publisher: GTAV

12.  A specific issue of a periodical Making GIS Happen in the Classroom with 
ArcGIS 9
Author: Malcolm McInerney
Publisher: Techgeog

13.  Other geography teaching material 
or equipment

Communicating in Geography and the 
Environmental Sciences
Author: Iain Hay
Publisher: Oxford University Press
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Abstract

Geographical knowledge and skills are 
fundamental to everyone’s life. Geography 
is not a compulsory subject in Australian 

schools at present. However, Federal and State 
governments in Australia have recently agreed 
to have a national curriculum for schools from 
Kindergarten to Year 12 (K–12) for the first time. 
The national curriculum is to commence roll out 
in 2011. Geography will be a compulsory subject 
from K–12 and this has major implications for 
learning and teaching in schools. We argue that 
sophisticated use of Information Communication 
Technologies (ICTs) will be a key to the future of 
quality geographical education as this new era 
unfolds.

Curriculum in Australian Schools
For much of the twentieth century and until 
the mid 1980’s, subjects such as geography 
and history were often stand-alone subjects 
in Australian high schools. Work to develop a 
nationally consistent curriculum framework was 
formalised in the early 1990s with the release 
of the National Statements and Profiles for the 
eight key learning areas (KLAs) in 1994 (for an 
overview, see Marsh, 1997, p. 85). In practice, 
most jurisdictions in Australia were using a form 
of the eight KLAs to inform curriculum in Years 
1 to 10 in the late 1980’s. Stand-alone subjects 
such as geography and history were subsumed 
into a KLA – Studies of Society and Environment 
(SOSE), or equivalent such as Human Society and 
its Environment (HSIE) in NSW. 

Curriculum in most Australian Year 1 to 10 
classrooms at the end of the first decade of the 
21st century was mainly derived from the eight 
KLAs. The National Statements of Learning 
from January 2008 (see DEEWR, 2008), saw 
recent modifications to the KLAs. In states such 
as Queensland, there are now the Essential 
Learnings that are effectively the new syllabus. 
The Essential Learnings were developed from 
the KLA syllabuses and the National Statements 
of Learning. By way of example, QSA’s Essential 

Learnings (Queensland Studies Authority, 
2008) provide continuity with the existing KLA 
syllabuses, incorporate the National Statements 
of Learning, and meet the Federal Government’s 
reporting requirements of the quadrennial funding 
agreement. In addition, the Essential Learnings 
meet that critical principle of supporting teacher 
professionalism where teachers make a range 
of informed professional judgments about 
curriculum, assessment and reporting as well 
as the pedagogical strategies that they will use 
to lead learning with students. That is, while the 
Essential Learnings prescribe more than the KLA 
syllabuses that they build from, they still maintain 
that key ingredient of teacher professional 
judgment to meet their learners’ needs. The 
Essential Learnings identify core content and 
achievement standards as well as provide 
consistent descriptors for reporting.

This move from almost three decades of a KLA 
approach in Years 1 to 10 in Australia to return 
to stand-alone subjects has occurred without an 
authoritative rationale to date. One anticipates 
that this will use the new national educational 
goals for Australian school students currently 
under development, in addition to perceptions 
that the community want subjects (not KLAs) 
taught in schools and that data on school and 
student performance be comparable and publicly 
accessible. Examples of the sorts of things 
that are valued in Australian national goals for 
curriculum were provided by the Curriculum 
Standing Committee of National Education 
Professional Associations (CSCNEPA, 2007). 
That Committee identified seven key areas 
of knowledge and skills that students should 
participate in during the compulsory years of 
school:

•	 Receiving, retrieving and expressing 
increasingly complex ideas and information in 
visual, written and spoken form;

•	 Acquiring personal and interpersonal skills 
to sustain a healthy lifestyle, which includes 
forming positive relationships with others, 
establishing a values framework, and 

Geography Takes Centre Stage: Australia’s 
New National Curriculum
Associate Professor Ken Purnell
CQUniversity Australia

Nick Hutchinson
Macquarie University, Sydney, New South Wales. Former AGTA Ltd Chairperson.
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understanding and reflecting on their motives 
and behaviour;

•	 Developing an historical and contemporary 
understanding of humanity and human 
society;

•	 Understanding science and technology, both 
specific content and application;

•	 Building aesthetic and creative awareness;
•	 Acquiring global awareness, including 

proficiency in a second language; and 
•	 Developing environmental awareness and 

ecological responsibility.

Much of the essential knowledge and skills 
identified in this list are directly related to the 
learning and teaching of geography. In looking 
for a framework more specific to geography, 
the International Charter on Geographical 
Education (IGU-CGE, 2006) provides a very useful 
international perspective. The Charter states that 
geography principally addresses six questions and 
has five key concepts:

Geographers ask the following questions:
•	 Where is it?
•	 What is it like?
•	 Why is it there?
•	 How did it happen?
•	 What impacts does it have?
•	 How should it be managed for the mutual 

benefit of humanity and the natural 
environment?

Pursuing the answers to these questions 
necessitates investigating the location, situation, 
interaction, spatial distribution and differentiation 
of phenomena on earth. Explanations of current 
situations come from both historical and 
contemporary sources. Trends can be identified 
which indicate possible future developments. 

Some of the central concepts of geographical 
studies are:
•	 Location and distribution;
•	 Place;
•	 People-Environment Relationships;
•	 Spatial Interaction; and
•	 Region.

Returning to the current Australian situation in 
curriculum development, a recent paper by the 
National Curriculum Board (2008e, pp. 2&3) 
identified seven principles that underpin the 
development of the curriculum including in the 
area of geography. These are consistent with 
CSCNEPA (2007).

1. National curriculum needs to provide students 
with an understanding of the past that has 

shaped the society and culture in which 
they are growing and developing, and with 
knowledge, understandings and skills that will 
help them in their future lives.

2. The curriculum should be based on the 
assumptions that all students can learn and 
that every child matters. It should also take 
account of the markedly different rates at 
which students develop (the top 10% of any 
age group typically being five or more year 
levels ahead of the bottom 10%) while not 
allowing those differences to become a reason 
to abandon some students to low expectations 
that will arbitrarily limit their development.

3. The curriculum should make clear to teachers 
what has to be taught, and to students what 
they should learn and what achievement 
standards are expected of them in each 
stage of schooling. Just how that might 
best be reflected in curriculum that takes 
account of individual differences in students’ 
development is important to resolve.... 

4. The curriculum needs to be feasible. It must 
be based on reasonable expectations of time 
and resources available to teachers. Length 
of documentation, extent of specification 
and accessibility of language need to be 
considered. The use of plain language is 
important but must preserve the complexity 
in ideas appropriate for professional 
practitioners.

5. The development of national curriculum is 
intended to establish essential content and 
achievement standards for all students to 
invigorate a national effort to improve student 
learning in the selected subjects.

6. The curriculum needs to be flexible. It must 
allow jurisdictions, systems and schools the 
ability to deliver national curriculum in a way 
that values teachers’ professional knowledge 
and reflects local school and regional 
differences and priorities.

7. National curriculum needs to be developed 
collaboratively with jurisdictions, systems 
and schools across Australia. To ensure 
its success, its development will be based 
on a strong research base of learning and 
pedagogy and on what works in professional 
practice. It will reflect ‘best practices’ across 
Australia and overseas.

These principles, while laudable, also raise some 
questions such as: By what criteria are subjects 
included in the national curriculum? To what 
extent will existing curriculum, assessment and 
reporting authorities in the Australian States 
and Territories need to develop syllabuses and 
address assessment and reporting matters for 
their jurisdiction?
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At present there are some key documents 
available for comment that will shape the future 
of Australia’s national curriculum. Four framing 
papers were released by the National Curriculum 
Board (2008b) in late 2008 for comment (one for 
each of the subject areas of English, Mathematics, 
Science, and History). In the background paper 
for these, The shape of the national curriculum: 
A proposal for discussion (National Curriculum 
Board, 2008c), it is noted that ‘the new National 
declaration on educational goals for young 
Australians currently being prepared will be 
a significant further step and will provide a 
framework for the National Curriculum Board’s 
development of a national, K–12 curriculum in 
English, mathematics, the sciences and history 
and later in geography and languages other than 
English’. The first round of these new curriculum 
documents is due for implementation from 2011. 
Already a delay is expected for the development 
and release of Year 10, 11 and 12 documents. 
These current curriculum and assessment 
developments occurring at the national level will 
be implemented in all schools in Australia. 

The level of specification of matters such as 
content, skills and assessment in the new 
curriculum documents will be of great interest. 
Suggestions are that the curriculum documents 
in areas such as geography will provide a broad 
framework with some level of specification of 
content and skills. However, this will be likely 
done with considerable professional input and 
interpretation for the specific student cohorts 
that a school/teacher works with. That is, one 
can anticipate that there will be no attempt to 
‘teacher-proof’ the curriculum, but that there will 
be a fair level of specification as well as a fair level 
of teacher professional judgment exercised in the 
implementation of the documents. Watt (2008) 
suggests too that the new curriculum should be 
quite explicit about what the ‘essential knowledge 
and skills’ should be – what should be ‘enduring 
learnings’ (Wiggins & Mctighe, 2001).

In 2008 the Council of Australian Governments 
(COAG) ‘agreed to the establishment of the 
National Curriculum Board as a statutory authority 
under Commonwealth legislation accountable 
to all Australian governments and welcomed 
the expansion of its role, which, for the first 
time, brings together the functions of national 
curriculum, assessment and data management, 
analysis and reporting at a national level’. On 
the website of the newly formed Board (first 
meeting 23 April 2008), it is noted that ‘the 
Board’s primary role is to develop Australian 
national curriculum that sets core content and 
the achievement standards that are expected of 
students from Kindergarten to Year 12 in English, 
mathematics, the sciences and history. As a 
second phase of work, national curriculum will be 

developed in languages and geography’ (National 
Curriculum Board, 2008a). To date, two rounds 
of curriculum release have been identified with 
geography in the second round.

Most jurisdictions in Australia have many senior 
subjects for the last years of high school; for 
example, there are about 60 senior syllabuses 
in Queensland. The national curriculum in the 
senior area is likely to only cover a few subjects. 
Therefore, we may have one group of nationally 
developed subjects and another group that remain 
idiosyncratic to their jurisdiction (e.g. Aerospace 
Studies and Manufacturing of the Queensland 
Studies Authority).

In a recent development, the separation of 
curriculum from assessment and reporting has 
been addressed through the development of he 
Australian Curriculum Assessment and Reporting 
Authority (ACARA) that will commence in January 
2009. ACARA will be an independent statutory 
authority and take over from the National 
Curriculum Board that will cease to exist in April 
2009. 

Your Association, AGTA is keenly involved 
with input into the new national curriculum for 
geography K–12 and overlaps with other areas 
such as science and mathematics. Opportunities 
to inform the shape of the curriculum have been 
afforded through AGTA (see AGTA, 2008) and 
updates are provided by AGTA on their website.

ICTs in Geographical Education
In addition to the curriculum developments, 
the use of ICTs for teaching and learning in 
Australian schools is likely to grow exponentially. 
This will have a direct impact on the future of 
learning and teaching in geography as we use 
a range of ICTs from sophisticated software in 
GIS (Geographic Information Systems), through 
podcasts to having world experts anywhere on the 
planet chatting with our students synchronously 
from NASA or wherever. Already some Grade 
3 students in Queensland schools are required 
to produce quality websites as evidence of their 
learning. Using geographical knowledge and 
skills, Grade 12 students are completing real 
world projects that provide solutions to business 
and community issues/problems. Wiegand (2001) 
contends that ‘GIS represents the single biggest 
contribution geographers have made to society 
and economy since the Age of Discovery’. More 
recently, leading geographers in the Lucerne 
declaration on geographical education for 
sustainable development, Haubrich, Reinfried, and 
Schleicher (2007, p. 248) observed:

Geographical methods, such as mapping, 
map reading, fieldwork, statistical 
analysis, interviewing, calculating, the 
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interpretation and production of images, 
texts, graphs and diagrams are widespread 
nowadays and practised daily in many 
schools. Information and Communication 
Technology, in contrast, although it 
has greatly influenced the science of 
geography in the last fifteen years, is not 
as often been used as it should be, mainly 
due to the lack of hardware/software in 
classrooms and the limitations of in-
service teacher training.

ICT literacy is becoming a major learning 
objective because the reach of print media 
is gradually diminishing while digital 
media are on the rise. It is therefore highly 
probable that ICT will gain considerably 
in importance in the years and decades 
to come. This holds true for developed as 
well as developing countries. Additionally, 
young people are highly motivated and 
interested to work with digital tools and 
interactive media, which are important 
premises to meaningful learning. 
Therefore, digital media education with 
a focus on the principles of teaching and 
learning with digital media, media literacy, 
and digital literacy are of additional value 
for education in Geography.

ICT can contribute meaningfully to 
the aims of education for sustainable 
development in geography teaching and 
learning described in this Declaration by 
helping students to acquire knowledge 
and develop competencies necessary for 
lifelong learning and active citizenship.

That is, we can reasonably anticipate an 
exponential growth in the use of ICTs in teaching 
and learning of geography at all levels. This is not 
only in schools and universities, but also in the 
community generally. Moving from a novice level 
of use of ICTs in geographical education to an 
expert level is likely to be a key learning outcome 
in most geographical curricula in the future.

Geography in 2013: A Case Study of a 
Year 9 Geography Class
This Year 9 class has a well informed and 
passionate geography teacher ... The kind of 
teacher that has students on the edge of their 
seats wondering what exciting thing will happen 
next in their learning journey. The students 
are enthralled to engage with explanations and 
answers to phenomena in the real world (see 
Morrison, 2001, p. 43). This Year 9 Geography 
class of 2013 will remember their geography 
teacher well and they will miss their geography 
lessons: lessons that opened their eyes, to 

what the world is like, and what it could be like 
(Balderstone, 2006, p. 27).

The Class of 2013 will contain some students 
with individual interest in geography. Their 
interest will be typically robust, long-lasting 
and often wide-ranging (Weeden, 2007, p. 68). 
Others will develop situational interest whereby 
their geography teacher enthuses and stimulates 
engagement with particular subject content. 
The class expects to be actively engaged in 
each learning experience, constantly challenged 
and well taught by an accomplished geography 
teacher.

The class will be engaged with both the physical 
world and human environments, studying 
Australian and global examples through an 
expansive framework of cascading scales. The 
class will view the world through the lenses 
of space and place but they will be also free to 
examine the geographies that people acquire, 
including their own personal geographies 
(Morgan & Lambert, 2005, pp. 39–40). The 
students in the class will develop their individual 
geographical imaginations (Massey, 2006, p. 51). 

Year 9 in 2013 will have moved beyond the 
spatial concepts that currently underpin much 
geographic enquiry in many schools (Gersmehl, 
2005, p. 7; Miles, 2008, p. 11), to embrace the 
richer ideas revolving around place (Cresswell, 
2008), and a plethora of other concepts such 
as interaction, diversity, change, perception 
and representation (Taylor, 2008, p. 52). Their 
geographic world view will be much expanded 
when compared to their predecessors a decade 
earlier.

Students will enjoy their geography lessons 
because they are free to express their opinions. 
Overwhelmingly, these students will feel that they 
can affirm their own point of view in geography 
lessons, rather than conforming to ‘right’ or 
‘wrong’ answers that so characterised classrooms 
a decade before. Hopwood (2005, p. 92) 
confirmed that to be good at geography you have 
to be able to listen to other people’s opinions or 
defend your own point of view – student qualities 
of this 2013 class. 

The class’ notion of an authentic piece of 
geographical work will invariably gravitate 
towards taking some kind of action. The class 
sees itself as a functioning part of the local 
and international community and will take part 
in solving some of the problems (Morgan & 
Lambert, 2005, p. 141). Many geography students 
will benefit from Electronic Writing Frames: 
Scaffolds that better develop their geographic 
writing and key literacy skills (Mitchell, 2008, pp. 
19–21).
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Students in the class expect to engage with 
geography visually. Presentations on interactive 
whiteboards and regular interactive sessions 
with people around the globe on personal mini 
computers will be common. They will expect to 
use the next generation of 2008 sites such as 
Slideshare (http://www.slideshare.net), Flickr 
(http://www.flickr.com) and Scribd (http://www.
scribd.com), to allow content such as images, text 
and video to be embedded into their blogs, wikis 
and Nings for easy sharing (Mitchell, 2008, p. 28).

They will communicate their geographic ideas 
in a number of ways. Mobile phones, GIS, GPS, 
personal digital assistants (PDAs), podcasts, 
video media and digital photography will all be 
used to collect, record, analyse and present 
fieldwork data. These technologies further 
enhance the class of 2013’s learning and increase 
their interest and motivation in geography 
fieldwork (Mitchell, 2008, p. 10).

ICTs will be central to the class of 2013’s 
engagement with geography. Some examples 
are: http://www.geography.org.uk/projects/
ks4ict/projectideas and http://www.cli.nsw.
edu.au/cli/index.shtm. By 2013 a considerable 
number of new ICTs will be available for use by 
the class. The Horizon Project 2008 (The New 
Media Consortium, 2008) attempts to identify and 
describe emerging technologies likely to have a 
large impact on teaching, learning, or creative 
expression within tertiary institutions. Clearly, 
these will also point to possible and preferred 
futures in ICT-based learning in the geography 
classroom. There will be ‘grassroots’ video and 
collaboration webs using free web-based tools. 
The class will have benefited from the efforts 
of geography teachers that have developed 
resources on ‘Movie making for learning 
geographically’, ‘Virtual fieldwork’ and ‘Virtual 
learning environments’ where students and 
teachers can upload materials, video clips, images 
and podcasts. Discussion groups and individuals 
interact with the material and each other (Mitchell, 
2008, p. 8).

Collaborative webs include virtual meetings 
and conferences. Geography students have 
a long pedigree of pioneering work in such 
environments and one of the authors supervised 
Year 10 students in such a conference recently. 
It was based on sharing locally-gathered acid 
precipitation data with schools in North America 
and Scandinavia. Similarly, The Flat Classroom 
Project (http://www.flatclassroomproject.ning.
com) uses a workspace to create links between 
students in the USA and Qatar. These students 
showcase multimedia clips and other class 
projects and participate in forums used to support 
group discussions and interactions (The New 
Media Consortium, 2008).

The Horizon Project predicts that by 2013 mobile 
broadband, full-featured internet, touch-screen 
interfaces, remotely upgradeable software, and 
high-quality displays will become as common as 
cameras are today in student’s mobile phones. 
Consider too the Pocket Worlds project where 
two US universities have developed a program 
that creates a 3D virtual space that students can 
explore via a screen on their mobile phone. As 
the user moves so do the virtual surroundings as 
classroom-bound students to take ‘virtual field 
trips’ of locations such as the Amazon rainforest, 
with classroom projects and discussion launched 
from what they ‘see’ around them (The New 
Media Consortium, 2008, p. 18).

In the field, the students note the exact location 
of different phenomena using GPS and record 
images and observations of these using digital 
photography and video. Back in their classroom 
they use Google Earth to geotag their digital 
research data. They add additional research 
sourced from the internet and elsewhere, and 
then combine all this to produce a virtual field 
trip to share with other geography students (see 
Mitchell, 2008, pp. 15–16).

The class of 2013 may well have access to 
sophisticated GIS online that is intuitively used. 
Census data and Local Council GIS data will be far 
more accessible. The Class of 2013 will expect to 
make a contribution, frequently feeding back to 
local Councils suggestions for civic improvement.

The class of 2013 will appreciate using GIS 
regularly to create accurate maps and easily and 
efficiently display cartographic data. Students will 
look for patterns and analyse spatial relationships 
providing detailed engagement with mapped 
data. The drudgery of drawing maps by hand and 
crunching data mentally or on a calculator is now 
history.

The Horizon Project predicts that by 2013 
collective intelligence and social operating 
systems will become more prominent. Collective 
intelligence is the knowledge embedded within 
societies or large groups of individuals (The New 
Media Consortium, 2008, p. 23). An interesting 
geographic example of such collaborative 
intelligence can be found at ‘Teaching with Twitter’ 
(mediatedcultures.net/ksudigg/?p=170). Use 
of collective intelligence to acquire information 
and inform decisions will be normal in the 
class of 2013. Social operating systems are the 
extension of current social networking systems. 
The class of 2013 will be able to access a space 
where people gather that is neither physically 
at home nor school. This space, created by 
spontaneous communities of interest created by 
social operating systems, opens up enormous 
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panoramas of geographic enquiry for these 
students.

The Year 9 Geography class of 2013 will be a 
highly stimulating place to be as a student or 
teacher.

Conclusions and Implications for 
Practice
Australia’s new national curriculum will provide 
a space for geography learning and teaching that 
has been missing for some years now. This is 
a very timely change as we embark on a world 
where geography is absolutely central to nearly 
every aspect if our lives and those with more 
expert knowledge and skills in geography should 
be able to enjoy a better quality of life.

Just what geography for K–12 will look like is still 
open to discussion and input. By foreshadowing 
what we see as an exciting learning and teaching 
environment for geography in 2013, we hope 
that we have whet your appetite to be a part 
of what currently appears to be a bright future 
not only for geography education, but for the 
community as the wealth of knowledge and skills 
that geographic studies brings to individuals and 
the community grows substantially – especially 
with the expert use of existing and new ICTs for 
learning and teaching to explore and solve real 
world problems.

To be a part of this exciting future in Australia for 
geographic education, teachers (both inservice 
and preservice) will need to develop knowledge 
and skills that are truly geographic in nature. 
Having quality curriculum documents to support 
learning and teaching is one thing, but having 
teachers whose professional expertise based on 
contemporary research and practice and who are 
passionate about geography will be the ‘secret 
ingredient’ that truly value adds to the learning of 
students and the community.
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Abstract

This article provides comment on 
opportunities for curriculum renewal 
provided for geographical education under 

the terms of the current Rudd Government’s 
Education Revolution and developments 
associated with National Curriculum 
recommendations. Spatial concepts are core 
business for Geography. They provide a unique 
perspective on the world around us and enjoy 
new found significance in the debates related 
to visual literacies. Children embrace spatial-
visual representation as part of their cognitive 
development. New technologies including digital 
mapping contribute to the power of children 
to find expression for their special places and 
voice their concerns for environmental issues. 
Developing skills with global positioning systems 
combined with Google Earth and local maps is 
an effective starting point. A case study in one 
regional Victorian primary school highlights 
educational, social and community benefits that 
can flow from learning partnerships with children 
and their worlds.

The Federal government’s Education Revolution 
and Nation Building rhetoric provides rich 
opportunities for ‘old’ disciplines. The place 
of Geography in the new National Curriculum 
is assured – provided the curriculum writers 
seize the initiative with innovative and creative 
practice. The historians have managed this 
elevation of status in the national agenda. So too 
can geographers. The lifeline was tossed from 
the previous Federal Minister the Honourable 
Julie Bishop with the commissioned study 
into the decline of geography in schools; Years 
3–10 (DEEWR, 2008) and the development of 
recommendations for the national curriculum 
statement currently under way are an affirmation 
of goodwill.

It is no secret that the best outcomes for public 
policy come from players who can use the official 
documents in applied and measurable ways 
(Rawling, 2003). As a discipline, in my view, 
we have not traditionally managed to take the 
signals and publicly manage them to great effect 
(Robertson, 2007a). The ‘railway gauge’ (Reid, 
2005) mentality of separate states’ curriculums 

has resulted in mixed fortunes for geography. 
Added to these divisions, their more recent 
various iterations of Essential Learnings and 
generic curriculum frameworks have tended to 
submerge the traditional disciplines including 
geography within localised school-based 
responses aimed at similarly broad learning 
outcomes. Unless linked with normative statewide 
assessment such as at upper secondary school, 
wide variations in outcomes are inevitable. These 
are not easily analysed for success with discipline 
specific competence. Arguably, there is need for 
leadership from within the discipline aimed much 
more at the public arena. Influential voices in 
policy need to hear from the discipline experts 
to know how to guide the knowledge revolution 
and Australia’s future economy and social 
needs. As devotees of the discipline we know 
so well this translates to a call for public action. 
However, before entering this arena of public 
debate surrounding the new National Curriculum 
we need to be well armed with knowledge 
and understanding of both the theoretical or 
conceptual underpinnings of the architecture 
shaping the current educational debates. Knowing 
these we can then take the fundamental concepts 
of the discipline and help teachers, learners and 
the policy people to understand the relevance and 
importance of the discipline. 

This article attempts to link the rhetoric of the 
new Education Revolution with key concepts in 
Geography and then illustrate the application in a 
current case study of digital mapping techniques 
in middle primary school. 

Curriculum-Based on Capabilities
The new proposed National Curriculum of the 
Education Revolution in Australia seeks several 
key outcomes for the knowledge society. The 
premise is that an ‘Australian Curriculum’ needs 
approaches that encompass diversity and include 
the following:

The approach suggests a way to ground 
the concept of lifelong learning in and for a 
knowledge society 

Since the capabilities define what people 
are able to do and be, in a knowledge 

Geography Breathes Again! Can 
Pragmatism Energise The Discipline?
Margaret E. Robertson
Professor of Education, La Trobe University
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society they are capabilities that need to 
be developed throughout a person’s life, 
not just during the years of schooling. Put 
another way, in a knowledge society the 
idea of curriculum must go beyond the 
formal institutions of education to embrace 
workplace, community and recreational 
settings. The capabilities-based approach 
is one way by which to ground the concept 
of lifelong learning in a knowledge society. 
The development, maintenance and 
enhancement of capabilities is something 
that should be a common community 
aspiration, and there are any number of 
ways that might happen. (Reid, 2005, p. 8)

By placing emphasis on ‘capabilities’ the 
assumption is that education systems (states and 
territories) need to ‘teach through knowledge for 
capabilities’. The stated capabilities are:

•	 Knowledge work (including critical thinking 
and problem solving);

•	 Innovation and design;
•	 Productive social relationships;
•	 Active participation;
•	 Intercultural understandings;
•	 Interdependence and sustainability;
•	 Understanding self;
•	 Ethics and values (recognising community 

responsibility and accountability); and
•	 Communication and multiliteracies (including 

new literacies like ‘visual, technological and 
information’). (Reid, 2005, p. 55) 

Public moneys mean that accountability measures 
of these capabilities are likely to be high on 
the political agenda. For geography education 
the translation should be straight forward and 
should provide a stimulus for innovation and 
change in localised school-based curriculum 
studies. As Reid’s report notes in relation to 
the discipline versus interdisciplinary debate, a 
capabilities curriculum ‘is likely to win support 
from the professional community because it 
doesn’t set up an unproductive disciplinary versus 
interdisciplinary binary’. The emphasis is on the 
profession. That is, ‘the decision whether or not 
to work within or across discipline boundaries is 
a professional one that is taken at classroom level 
as teachers work through the issue of how best to 
develop the capabilities’ (p. 67).

Linking the Discipline of Geography 
With ‘The Capabilities’
Taking the binary argument of discipline versus 
interdisciplinary studies a step towards geography 
should not be difficult. As Livingstone notes in his 
book titled The Geographical Tradition:

The never ending ebb and flow of agent-
structure intercourse provides the engine 
power of social transformation. Where 
geography enters the picture is in the need 
to ‘earth’ this general model of historical 
change. Just how the relations between 
social structure and human agency fall out 
is evidently different from place to place 
and depends crucially on the particular 
arena of encounter. (1992, p. 357)

What we take from this wisdom is the need to 
enhance capability and resilience at local levels 
where the profession struggles to keep pace 
with all the changes of never ending reporting 
against the shifting bureaucratic sand. The 
process relies on ‘capable’ enthusiasts taking the 
leadership so that the ‘quiet revolution’ can take 
effect. Experiential linked learning based on active 
participation in the learning process is grounded 
in a long theoretical and evidence based history 
(Dewey, 1916). 

The leadership at theoretical levels exists (Cloke, 
Crang & Goodwin, 2004; Hall, 2002; Massey, 
2007, Robertson, 2007a). For practitioners the 
connections need to be made in practical and 
meaning making ways. A life time ago it would 
have been difficult to imagine the study of 
geomorphology being described as a ‘love affair’, 
or knowledge about related matters as being 
‘personal’, ‘experiential’, and ‘meaning making’. 
Indeed my own recollection of textbooks from 
the past is that they were distinctly dull! However, 
moving the debate along Trudgill and Roy (2003) 
take the view that ‘contemporary meanings in 
physical geography’ depend on meanings that 
are ‘experiential’, ‘given’ and ‘learned’ (p. 31). 
The fashion then has shifted to embrace the 
‘subjective’ and see meaning making as part of 
a perceptual process involving personal views 
of the ‘researcher’ which are likely to include an 
aesthetic grounded in a unique set of cultural 
meanings. The cynic in us would argue that the 
academics are just catching up. The pragmatist, 
however, might see this ‘revelation’ about learning 
as a lead from the knowledge experts in our 
discipline that can be actively harnessed in our 
schools and education revolution. Academics 
have largely led the history revolution in recent 
times within Australia. Let’s hope the academic 
geographers can take a similar stance. Prior to 
the Dawkins reforms of the 1980s academics 
and teachers planned and wrote curriculum 
statements in close collaboration (Reid, 2005). 
That connection has a chance for revival in this 
new education revolution climate of change in 
Australia. 

The message from the Trudgill and Roy (2003) 
argument is that the voices of the researchers 
need to be heard. Writing mostly about Australian 
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landscape Seddon (1997) illustrates the power 
of this message and brings the landscape alive 
in a series of essays that evoke memory of 
place, journeys through nature, ‘dreaming up 
a rainforest’, literacy gems like ‘Cuddlepie’ and 
a host of metaphors perhaps only Australian 
citizens could understand. In brief, these writers 
show how the images are within us along with our 
capacities to engage in powerful and lasting ways. 
Nowadays, we have the tools to externalise these 
connections. Applications of digital technologies 
including Geographical Information Systems 
(GIS), digital cameras and the mainstreaming of 
software tools such as Google Earth can be the 
tools to bring the study of visual-spatial literacies 
in from the wilderness. The challenge for the 
profession will be to make the connections. 

Provided the centrally driven agendas are not 
interpreted with the narrowness noted in other 
places like the UK (Rawling, 2003), geography 
education in Australia has an opportunity for a 
renaissance. Unlike the UK where the National 
Curriculum has been perceived to be overly 
prescriptive the new Australian Curriculum-based 
on generic descriptors of capabilities allows for 
flexibility in course content and local curriculum 
statements. This does of course assume that the 
states adhere to similar principles.

So, the ‘climate’ [sic] for geography education 
to reassert its contribution to developing 
knowledge and meanings about relationships 
and consequences in space/place relations 
suggests all blue skies. Provided, that is, the 
profession has the skills and perspective to seize 
the opportunities. Issues related to the decline in 
pre-service training in geographical thinking over 
the past two decades in Australian universities 
would suggest that this is a likely stumbling block 
(Robertson, 2006). While that’s another piece 
of research to be undertaken my hunch from 
‘being there’ in universities during this period is 
that we need to harness the skills of those who 
remain trained and rapidly transfer their skills 
(or geographical capabilities) to this generation’s 
profession. Part of that void has been filled by 
subject-based associations like the Australian 
Geography Teachers’ Association and they have 
the opportunity to become much stronger in 
this current cultural turn associated with the 
Education Revolution. Taking this argument to 
schools, teachers and the profession generally 
need to be affirmed in their judgement and 
power to decide what and how to teach. To do 
this one enduring piece of advice for successful 
learning outcomes is to allow learner voices in the 
pedagogy of the classroom (Hultquist & Dahlberg, 
2001). To fully gauge the meaning making of 
the children, teachers and the profession need 
to know about their personal geographies and 
how these inevitably intersect with place related 

knowing. This will be the zone for engagement 
and committed interest to learn more as we are 
finding in the small case study described below.

Case Study: A Primary School 
Introduces Digital Mapping
In one small primary school located adjacent 
to an almost dry salt lake about one kilometre 
south of the River Murray the Grade 4/5 children 
are teaching the Grade 3 class how to use GPS 
units and make maps with Google Maps. These 
Gen Z1 age children born into the digital era of 
the twenty-first century are showing their adult 
mentors how easy is all is to use the new digital 
gadgets – especially if you can combine their use 
with themes of personal interest. 

Why? The School’s Principal is committed to 
helping his community of children connect 
with the latest technologies and ensuring their 
Generation Z worlds are well prepared for futures 
embedded in change. There is also enthusiastic 
support from the local regional technical support 
teacher who is familiar with and keen to expand 
the applications of visual-spatial literacies using 
digital tools such as Google, GPS and GIS 
software. His interest has helped to ignite wider 
interest in surrounding schools.

How? Interested staff and children have been co-
learning new skills with assistance from outside 
experts. The initiative has harnessed existing 
synergies in the local community of the town 
and steered them in the school’s direction. The 
local spatial mapping service for the surrounding 
largely irrigation settlements was instrumental 
in providing Google Maps for the school site in a 
form suitable for the schools use. Installed on the 
school’s computer laboratory computers, these 
maps have provided the base for adding video and 
film clips from fieldwork activities related to the 
immediate area and selected more distant sites 
visited for fieldwork activities. 

Who? Inputs from the local spatial information 
and mapping community based organisation 
servicing the area2; Staff from La Trobe 
University3; interested parents and the local 
community centre.

The Process

The children and their teachers have been trained 
by a research assistant employed locally by La 
Trobe University who also happens to be a parent 
of the school and strongly committed to the 
social and educational fabric of its history4. Her 
knowledge base and skills with the GPS units 
have been scaffolded by a former primary school 
teacher now working full-time with GIS software 
in a tertiary setting based in another state. A three 
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stepped process has taken place. Step one has 
been skill building with the small Garmin eTrex H 
Global Positioning Systems units5. Step two has 
children applying the skills through a mapping 
exercise of their favourite places.

As team leader of the assembled group of 
‘experts’, seeing our entrepreneurial skills and 
combined skills and knowledge with digital 
processing of spatial information including GIS 
and GPS software transfer to the very capable 
hands of young learners, has been an absolute 
delight. Listening to their reflections in focus 
group interviews reveals their positive learning 
experiences. ‘Jake’ who is ten years old reported 
that he belongs to a national environmental 
action group. His newfound skills using the GPS 
unit means he can now make new postings to 
the online site linking photographs to Google 
maps and adding in 3-dimensional solutions 
using sketch-up tools. At school and class levels 
learners can now convert their paper based maps 
and ground survey work of the adjacent lake into 
digital form for others to share and enjoy. 

The final part of this learning experience related 
to our shared project will be a public viewing of 
the outcomes at the local Community Centre. 
Packaged in a CD the children’s shared stories 
recorded from their fieldwork experiences will 
have a much wider audience than their immediate 
school environment. The children are learning that 
they too can make a difference in civic life and 
have active voices in decision making. 

Key Messages 

This case study showcases the best of 
community interaction and cooperation between 
the children, their parents, teachers, Principal, 
technical support and local expertise. At this local 
level there is clear evidence from the process 
adopted of attaining success along the capability 
continuum for all items in the abovementioned 
list. There is a sense of excitement in the school 
and a coming together for public sharing through 
a planned celebration. Importantly, the project 
has made a contribution to the development of 
children’s skills associated with the heartland 
of geography – developing an understanding of 
place and location through mapping, fieldwork 
and digital technologies. The key messages are:

•	 leadership from within and outside experts;

•	 faith in children’s abilities; and

•	 willingness on the part of the profession to 
embrace new ideas in learner partnerships 
with children. (Roseland, 2005; Sergiovanni, 
2005)

Conclusion
One of the major obstacles to change is risk 
aversion and a belief that the status quo is ‘doing 
alright’ Against international standards Australian 
children are competing reasonably well although 
they appear to have lost some ground when 
compared with Finland6. This is interesting but 
not, in my view, justification for an overreaction 
and narrowing of the curriculum. The belief 
that doing more ‘literacy and numeracy’ in the 
curriculum as a sinecure for the problem lacks 
support research evidence. More balanced views 
of curriculum are needed and the opportunity 
now exists with the new Australian Curriculum 
agenda for geography education to find its new 
role and place in Australian education. Under 
the leadership of Minister Gillard and the Rudd 
Labor Government’s education agenda, experts 
and believers in the field of geography now have 
a moment in time to develop a new dialogue 
for change that will enrich children’s lives and 
help create a context for literacy and numeracy. 
While unfortunate as events per se, the current 
climate of global warming and economic turmoil 
highlights Australia’s sense of place in the 
world. Geography as a way of thinking has the 
intellectual tools to comprehend that place and the 
role that Australian citizens have to contribute to 
a more stable and sustainable planet. The young 
learners in the case study described are learning 
how to communicate in this context and put their 
literacy and numeracy skills to work in practical 
ways that make sense for them. Their skills with 
the mapping tools and interpretive understandings 
through language and symbols provide them with 
the prerequisite capabilities to gain a legitimate 
voice in public discourses and contribute to their 
sense of belonging. Being able to contribute to 
public discussion and actively share perspectives 
across national and international boundaries is 
an imperative for internationaling our curriculum 
(Robertson, 2007b) and as Buell (2005) describes 
as enabling ‘environmental criticism and literacy 
imagination’ to flourish.

History is up there with the lights on. Can’t 
geographers argue with equal merit that studies 
of time change related to place and place is of 
equal value in understanding our national identity 
and future? The case study outlined in this short 
paper indicates how the two disciplines can live 
harmoniously together and create a spirit of 
enrichment and engagement in children’s lives. 
Their futures are place and space related – this 
needs interpretation by experts with relevant 
capabilities. Geographers can breathe again in 
schools throughout the country but the challenges 
are there – especially in pre-service education 
and professional regeneration to meet the pre-
requisite skills needed for lifelong and lifewide 
futures facing future generations.
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1 Gen Z or Generation Z are those children 

ascribed as being born since 2001 – the 
millennials. Retrieved November 3, 2008, 
from http://en.wikipedia.org/wiki/Generation_
C#Defining_traits

2 See SunRise21 at http://www.sunrise21.org.au

3 Funding was received from the Telematics 
Trust for the development of a community 
based teaching and learning course in 
Visual-Spatial Literacies. This funding has 
contributed to employing research assistants 
and to the purchase GPS units. Introducing 
skills to the teachers, the qualified personnel 
have been critical for the study.   

4 The school recently celebrated 100 years of 
operations with a display of photographs and 
memorabilia which are now captured in digital 
form for the coming generations to view 
online.

5 For details see http://www.handheldsystems.
com.au/p57/Garmin_eTrex_H/product_info.
html?osCsid=84648ed52b6218ab954d2570dc
7435a1

6 See Programme for International Student 
Assessment (PISA) results. Retrieved 
November 2, 2008, from http://www.acer.edu.
au/ozpisa/reports.html
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Abstract
Internationally, there has been growing support 
for the use of Geographic Information Systems 
(GIS) as a means of enhancing the quality of 
learning and teaching in Geographical education. 
Within the Australian secondary school context 
the adoption of GIS has not been widespread, 
with the notable exceptions of South Australia and 
Queensland. The international literature highlights 
numerous impediments to the implementation 
of GIS including its complexity; lack of support 
in schools; shortage of curriculum resources; 
and limited professional opportunities for 
teachers. The principal focus of this study is the 
impediments to using GIS to enhance learning 
and teaching in mandatory Stage 5 Geography in 
New South Wales. A key finding of the study is 
the impact that the School Certificate examination 
in Australian Geography has on the willingness 
of teachers to embrace the use of GIS. The 
examination, with its narrow focus on the factual 
recall of prescribed content, discourages teachers 
from integrating GIS into their classroom practice. 
This finding is unique and distinguishes this 
research from the results of previous studies.

Introduction
There has been growing support for the 
implementation of Geographic Information 
Systems (or GIS) to enhance the quality of 
learning in Geographical education. Baker and 
White (2003, p. 243) argue that ‘the use of this 
technology can foster complex cognitive activities 
by students using sophisticated computer 
applications and data, all situated in an authentic 
environment for learning’.

Those educators eager to utilise ICT in their 
Geography teaching immediately consider GIS 
as an innovative tool that allows for analysis of 
spatial data and the investigation of geographic 
issues. For some, it is one of the most important 
technologies to have emerged in recent years 

while others hail it as a means to revolutionise 
Geographical education. 

There has been growing debate, however, about 
its overall contribution including Kerski (2000) 
and Bednarz (2004). West (2006, p. 467) noted 
that there is not a single empirical study that 
categorically answers the question of whether 
GIS should be used in schools. As highlighted 
by Baker and Bednarz (2003, p. 232) ‘one of the 
barriers to dissemination of this innovation has 
been a paucity of research on its effectiveness 
in promoting significant learning in geography 
and science’. A reason for this may be the lack 
of understanding about a consistent pedagogic 
framework for either teaching with or about GIS 
(Kerski, 2000, pp. 28–29).

Houtsonen (2003, p. 57) states that ‘GIS presents 
geography education with one of its greatest 
opportunities – and its greatest challenges’ and 
the slow adoption by teachers on a broad scale 
seems to support this statement. It appears 
that GIS is struggling to win a wider audience 
among educators with only a minimum number 
of teachers integrating GIS effectively (Baker 
& Bednarz, 2003, p. 231). Kerski (2001, p. 72) 
found that less than one per cent of American 
high schools have adopted the technology. 
Within an Australian secondary school context, 
the adoption of GIS in mainstream Geographical 
education has not been widespread except within 
Queensland and South Australia. These states lead 
the way in the use of GIS in Geography education 
as a result mainly of recent syllabus changes 
which mandated the use of GIS in their respective 
courses. Despite the efforts of a number of 
motivated and innovative teachers in New South 
Wales and other states and territories, GIS is 
not widely adopted and the reasons for this have 
not been fully investigated. Researchers abroad 
have provided some insight into the impediments 
relating to the implementation of GIS in education 
including Kerski (2001); Audet and Paris (1997); 
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Bednarz and Ludwig (1997); and Bednarz and 
Audet (1999).

This ‘paucity’ of information provides an 
opportunity for further investigation to be 
undertaken and the New South Wales Stage 
5 Geography syllabus provides a narrowly 
defined framework in which this can occur. The 
prescriptive nature of the Stage 5 Geography 
curriculum in New South Wales and added 
imperative of the externally set School Certificate 
examination provides a unique context for the 
study to be undertaken. The principal focus of this 
study therefore is the following research question:

What are the impediments to using GIS 
to enhance teaching and learning in 
mandatory Stage 5 Geography in New 
South Wales?

This article aims to reinforce the justifications for 
using GIS in education and to extend previous 
research that has identified impediments to the 
implementation of GIS in the classroom. In doing 
so, it is hoped that a valuable contribution to 
the debate surrounding GIS in education can be 
made. 

The value of GIS as an ICT tool
Cited by Finger et al. (2007, p. 34), the 
International Society for Technology in Education 
provocatively states:

Ready or not ... The World is Different. 
Kids are different ... Learning is different 
... And Teaching Must be Different, too. 
(ISTE, 2000, pp. 1–2)

UNESCO (1998) [in Finger et al. (2007, p. 
34)] also reported that ‘the young generation’ 
is “entering a world that is changing in all 
spheres: scientific and technological, political, 
economic, social and cultural. The emergence of 
the ‘knowledge-based’ society is changing the 
global economy and the status of education”. As 
a curriculum area, Geography is well placed to 
equip students for a knowledge-based society. 
The challenge for Geography teachers, however, 
is to effectively use resources including ICT in 
constructive and innovative ways to promote 
student learning. If this does not occur, students 
perceive Geographical topics and ideas as being 
remote and therefore irrelevant. 

Educational technologies, however, appear on the 
scene frequently and are promoted by developers 
arguing that their application is the solution to 
all that ails education. Teachers in general are 
wary of new technologies and particularly those 
which drive change in teaching and pedagogy. 
Gillespie (2006, p. 46) suggests that ‘the impact 
of technology on education is not comparable 
to the impact of technology on life in general’. 
Martin (2006, p. 16) also asserts that ‘ICT is 

not the solution to every problem, but when 
used to its full potential by an enthusiastic and 
knowledgeable teacher, it can undoubtedly bring 
enormous benefits in motivation, interest and 
quality of learning’. 

As early as 1980, Papert (1993, p. 4) identified 
the potential of computers in education by stating 
that ‘certain uses of very powerful computational 
technology and computational ideas can provide 
children with new possibilities for learning, 
thinking, and growing emotionally as well as 
cogitatively’. More recently, Gillespie (2006, p. 8) 
noted that there are ‘some things which can be 
done with ICT which are better, easier and more 
useful than if they are done in traditional ways. In 
short ICT has an intrinsic value in education’.

Such potential has driven significant debate 
about the merits of utilising GIS in Geography 
education. The National Research Council in their 
book ‘Learning to Think Spatially’ (2006, p. 241) 
highlights GIS as a ‘powerful support system that 
can, with well-trained and imaginative teachers 
and the appropriate school infrastructure, help to 
reshape learning across the curriculum’. Baker 
and White (2003, p. 243) suggest that GIS is 
emerging as one of those technologies that can 
foster contextually rich student learning and aid 
in-depth analysis, giving greater meaning to the 
work of student researchers. In its recent study 
into the teaching of Geography in Australia, 
Erebus International (2008, p. 6) suggested that 
‘the quality of geographical education is enhanced 
by access to technology such as computers, 
Geographic Information Systems, broadband 
internet access and software programs’.

A GIS allows users to visualise and analyse 
complex interrelationships among spatial data 
sets. As most data that humans work with, and 
problems that they face, are spatial in nature, 
GIS has been applied to decision-making in 
ways that have made the results more efficient, 
interdisciplinary and prudent. It is also utilised in 
nearly all major disciplines, including Geography, 
Biology, Meteorology, Zoology, Business 
Marketing and Management, Botany, Economics, 
Archaeology, Geology, Planning, Political 
Science, Sociology and Engineering. Geographic 
Information Systems have also been listed among 
the 25 most important developments that have 
affected the life of humanity in the 20th century 
(Cook et al., 1994).

As noted by Audet and Paris (1997, p. 293) the 
features of a GIS which fascinate educators is 
its ability to swiftly and dynamically represent 
the world and its issues from a variety of spatial 
perspectives. Stolman & De Chano (2003, 
p. 132) suggest that a GIS ‘may help students 
to visualise relationships between and among 
spatial phenomena’. Others (including Baker and 
White, 2003; van der Schee, 2003) assert that 
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GIS technology can be an invaluable resource 
for extending student learning when a proper 
instructional framework is provided in the content 
area. 

Bednarz and van der Schee (2006, p. 192) also 
provide a justification for the introduction of GIS 
in K–12 classrooms using three competing and 
yet complementary rationales. These are: 

•	 The educative rationale: GIS and GIScience 
support the teaching and learning of 
geography; 

•	 The place-based rationale: GIS is the ideal tool 
to use to study geographical problems at a 
range of scales; and 

•	 The workplace rationale: GIS is an essential 
tool for knowledge workers in the twenty-first 
century. 

Whilst this justification appears qualified, and 
the number of people using GIS in society is 
increasing, ‘the technology has not been adopted 
by educators at a rate commensurate with 
expectations’ (Bednarz & van der Schee, 2006, 
p. 192). Others including Keiper (1996), Baker 
(2002) and West (2003) have also identified the 
lack of evidence supporting the actual benefits 
and learning outcomes of GIS. They suggest 
that it is not possible to state unequivocally 
that the use of GIS in secondary education has 
a clear, positive effect on the development of 
spatial thinking, reasoning, or geographical 
understanding. As cited by Andersland (2006, 
p. 39), Lambert and Balderstone (2000) 
assert that ‘although Geographic Information 
Systems (GIS) have the potential to facilitate the 
development of higher order geographic and ICT 
skills, currently there is only little evidence of the 
technology being used effectively in schools’. 

The lack of uptake of GIS is highlighted by authors 
including Kerski (2003), Baker and Bednarz 
(2003) and Demirci (2008) although little research 
exists about GIS being effectively implemented 
within an educational context.

The Recognised Impediments:
Research on the implementation of technology 
in general reveals that there is little fundamental 
understanding of the role of educators in using 
technology to help students learn [Wallace 
(2004) in Bednarz and van der Schee (2006) p. 
193]. In general, technology is neither perfect 
nor universally reliable and despite many 
improvements since the days of early home 
computing, teachers in the classroom, ICT subject 
leaders and school managers have to deal with 
technological problems every day (Gillespie, 
2006, p. 47). There is no doubt that most teachers 
and schools just want ICT that will work and be 
useful to them in teaching and learning. There 
continues to be concern, however, that ‘the 

pace of technological development continues to 
outstrip the pace of pedagogical developments’ 
(Gillespie, 2006, p. 54).

With respect to GIS, there is a broad range of 
literature that highlights a number of obstacles to 
the effective implementation of the technology in 
the K–12 classroom. Similarities exist between the 
studies in terms of impediments to using GIS and 
those most commonly identified include:

•	 The complex nature of the technology and 
software associated with GIS;

•	 The lack of infrastructural support and 
expertise in the K–12 institution;

•	 The lack of specific curriculum-based teaching 
resources; and

•	 The lack of in-service training for teachers to 
learn how to use and implement GIS in the 
Geography classroom.

It is certainly of interest to note that many of these 
impediments are not unique to GIS in education. 
All educational innovations take time and effort to 
be implemented with numerous difficulties often 
preventing their integration in the classroom. 

As cited by Gillespie (2006, p. 4), the British 
Educational Technology Association (BECTA, 
2005, p. 4) recently identified a wide range of 
barriers to using ICT and which fall within four 
categories:

•	 Resource related;
•	 Factors associated with training, knowledge 

and skills;
•	 Attitudinal and personality factors; and
•	 Institutional and cultural factors.

These factors were then organised into two levels: 
Those that relate to Teacher level barriers, and 
those that related to School level barriers.

These factors have much in common with the 
impediments relating to GIS implementation as 
referred to in the literature. Teachers often feel 
pressured and concerned by the speed of change, 
particularly when it comes to ICT. Gillespie (2006, 
p. 28) states that ‘keeping up with developments 
in education even for the most committed teacher 
is difficult and keeping up with developments in 
ICT even more so’.

In an attempt to explain why GIS is not being 
adopted effectively in the classroom, Bednarz 
and van der Schee (2006, p. 197) examined the 
theoretical issues related to the implementation of 
educational reform and ICT in general. Citing the 
work of Spady and Mitchell (1979) and Murray 
and Porter (1996), they refer to four external 
factors that may influence teachers’ decisions to 
implement an educational innovation. These are 
Authority, Power, Manageability, and Consistency. 
In addition to these external factors are internal 
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factors which may also influence a teacher to 
implement new practices. These relate to the ways 
in which teachers come to understand the form 
and function of any innovation (Bednarz & van der 
Schee, 2006, p. 198). 

Demirci (2008, p. 171) notes that the studies 
investigating obstacles to the effective use of GIS 
in secondary geography were mainly conducted 
in developed countries. These include the USA, 
UK and Canada where GIS has been used at 
the secondary educational level for more than 
a decade. Schools in countries like France, 
Sweden and Finland have also found difficulties 
incorporating GIS in their Geography classrooms 
[Johansson (2006) as cited by Demirci (2008)]. 
Demirci (2008) found in a recent study undertaken 
in Turkey that there were both similarities and 
differences with obstacles identified as important 
in countries of the developed world. The findings 
suggest generally that the fundamental obstacle 
is a lack of resources. Most teachers were 
unaware of GIS and that they were not aware of 
how students could benefit from using it in the 
classroom. There was a distinct lack of sample 
course plans, inadequate computer facilities, 
software and data along with teachers’ knowledge 
of ICT. Demirci (2008) also noted that there was 
a distinct lack of in-service opportunities for 
teachers. 

Coulter (2003, p. 4) identifies the need for a 
vision of education that embraces the potential 
of GIS. The obvious manifestation of this is a 
curriculum which firstly identifies the value of 
spatial technologies and secondly consists of a 
framework that supports GIS-enabled activities. 
Working alongside the demands of curriculum 
outcomes, however, are the pressures of a 
demanding assessment schedule. There is 
pressure on teachers to achieve results and this 
accountability affects their willingness to learn 
and utilise new innovations such as GIS. Coulter 
(2003, p. 6) also argues that ‘as persuasive 
as mandated tests are, they have significant 
limitations in their ability to document student 
learning and to provide useful and timely feedback 
to teachers and administrators’. The impact of 
assessment does not appear to have been widely 
investigated thus far and is worth considering as 
a potential impediment to the use of GIS in the 
classroom.

The Research Context
The New South Wales Stage 5 Geography syllabus 
provides a narrowly defined framework for this 
research to be undertaken. New South Wales is 
unique in the breadth and content of syllabuses 
that are required to be studied by every student 
in the state from Kindergarten to Year 10. New 
South Wales is the only state or territory which 
requires all students to complete core Geography, 

History and Science courses before the end of 
their compulsory years of school. The School 
Certificate credential is also used as a minimum 
entry qualification by TAFE NSW (Technical and 
Further Education) and other vocational training 
providers for many Certificate courses. This study 
is also unique because of the prescriptive nature 
of the Stage 5 Geography curriculum and added 
imperative of the externally set School Certificate 
examination at the end of Year 10. The Stage 5 
curriculum is very content specific and as a result 
teachers are required to teach a vast amount of 
detail in preparation for the School Certificate 
examination. This study sought to investigate 
whether these institutional impediments 
would hinder the effective integration of GIS in 
Geography education and will be investigated in 
this study.

Methodology
The study was quantitative in its nature and 
included schools from a number of sectors 
including government, Catholic, independent and 
religious denominational. As part of their review 
of the status of Geographical education in New 
South Wales, an information sheet was distributed 
by the Geography Teacher’ Association of New 
South Wales inviting schools to participate in this 
study. One hundred surveys were subsequently 
distributed and there was a response rate of 34%. 
It was requested that the survey questionnaire be 
completed by the teacher most responsible for 
the administration and teaching of GIS resources 
in the school or the Head of Department. Schools 
were located in metropolitan as well as regional 
areas of New South Wales, and were identified as 
being either single sex or coeducational in their 
profile. 

The survey instrument was broken up into 
five components. Part 1 examined the School 
and department profile; Part 2 investigated 
respondents’ GIS awareness and knowledge of 
GIS software; Part 3 examined the use of GIS 
in the classroom; Part 4 looked at the benefits 
of GIS in the Geography classroom; and Part 5 
investigated the impediments to the effective use 
of GIS in the Geography classroom. Respondents 
completed questions on a Likert scale as well as 
those which were open ended.

Analysis of Results
School and Department Profile – The schools 
which participated in the study came from 
varying educational settings. The majority of 
schools were from the Government (42%) and 
Independent (31%) sectors. Also, 62% came from 
the Sydney Metropolitan Area (which included 
Sydney, Newcastle and Wollongong), and 54% 
came from single sex schools. Only 15% of 
respondents were from specialised Geography 
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departments with 42% of respondents coming 
from Social Science (excluding History) and HSIE 
departments (including History). Respondents 
who completed the surveys were predominantly 
individual teachers and Elective Geography was 
not taught in the majority of the schools. 

GIS awareness and knowledge of GIS software 
– When asked to respond to questions relating to 
GIS awareness and knowledge of GIS software, 
some interesting results were obtained. 

•	 Ninety two percent of respondents indicated 
that they were familiar with the GIS, with the 
remaining 8% unfamiliar with the technology 
for reasons unknown; and

•	 Forty three percent of respondents indicated 
that they had heard about GIS at a conference 
or at an in-service while 30% indicated that 
they heard about GIS at university. 

When asked the reasons for purchasing the GIS, 
further interesting information was attained.

•	 Forty five percent of respondents indicated 
that they had other reasons for purchasing the 
GIS such as a means to address ICT skills;

•	 Twenty percent indicated that they had ‘heard’ 
it was important;

•	 Twenty percent indicated that they purchased 
the software because there was reference to it 
in the syllabus; and

•	 Fifteen percent also indicated that they had 
purchased it because it had been promoted as 
being important at a conference or in-service. 

When asked which GIS company provided their 
software, the following results were attained.

•	 Sixty two percent indicated that they had 
bought the GIS from ESRI;

•	 Thirty one percent had purchased it from 
MapInfo; and

•	 Seven percent from other GIS vendors.

The use of GIS in the classroom – In this section, 
respondents were asked about the way in which 
they were using GIS at their school and to identify 
the statement most reflective of their level of 
usage.

Some interesting results were attained as shown 
in Figure 1, however, the most startling fact was 

Figure 1: Statement which applies most appropriately to the use of GIS in the respondent’s school

Response Value
1 One or more teachers are investigating GIS but it is not being used in the classroom
2 School owns the software but it is not being used at all
3 GIS is being used to create curriculum/teaching resources occasionally
4 GIS is being used for demonstration purposes only
5 Regular use
6 Fully integrated
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that 0% of respondents indicated that GIS is being 
used to create curriculum/teaching resources 
regularly (>3 times per term) OR that GIS has 
been integrated into the Geography curriculum 
and is considered a valuable tool.

With respect to the primary GIS user in the 
department, respondents were then asked 
to select the statement which applied most 
appropriately to them. The results are presented 
in Figure 2.

The key factor identified in this question is that 
61% of respondents do not have the knowledge 
to use GIS to develop teaching units. Potential 
reasons for this include the level of complexity of 
the software and in-service training for staff. 

Researchers such as Sui (1995) categorise GIS 
education in two ways. Teaching about GIS and 
teaching with GIS. Teaching about implies that 
the technology is peripheral to intellectual cores 
of Geography and other disciplines, and therefore 
is taught as a technical field with a collection of 
marketable skills. Teaching with GIS stresses 
Geographic concepts and using the tool to solve 
Geographic problems in a variety of disciplines. 
GIS is seen as a means to finding the spatial 
patterns of Geographic phenomena. The last 
question of this section attempted to address 
these ideas and respondents were required 
to choose the statement that best reflects the 
philosophical view of their department. The 
choices were mutually exclusive and the results 
are shown in Table 1.

Figure 2: Statement which applies most appropriately to the primary GIS user in the school

Response Value
1 Individual does not have the knowledge to use GIS to develop teaching units
2 Individual is able to develop GIS units independently

3
Individual is able to develop GIS based teaching resources with some assistance from 
instruction manuals

4 Individual regularly needs to refer to instruction booklets

Table 1: Department philosophy on the use of GIS in the classroom

Statement Percentage
It is important to teach about GIS technology and the skills required to operate it 35%
It is important that Geographical knowledge is taught with GIS technology, as it is 
simply another Geographical resource

65%
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As noted, the majority of teachers (65%) felt that 
it is important that Geographical knowledge is 
taught with GIS technology as it is simply another 
Geographical resource.

A series of open-ended questions were then 
included in the questionnaire. The first question 
asked respondents to provide information 
about the overall response of teachers in their 
department towards the use of GIS technology. 
The comments immediately focused on the 
challenges of implementing the technology and it 
is clear that there is ‘negative’ feeling towards the 
use of the software. Some comments made by 
teachers included:

•	 ‘The teachers would love to use it but they 
don’t have the budget to buy it nor the time to 
implement it’. 

•	 ‘Although some staff could see a use for GIS 
in the classroom, no-one uses it because we 
have neither the money nor time to develop 
resources to use and then train the necessary 
staff on its use. We just teach about what it is 
in case it’s mentioned in the School Certificate 
or Higher School Certificate’. 

•	 ‘Stand alone lessons offered no better 
resource than a choropleth map in an atlas, yet 
they created technical issues in the computer 
lab. Computer interface wasn’t intuitive to 
use and online help way too technical to be of 
general use’.

•	 ‘Difficulty is often experienced in the level of 
technical ability required to not only teach 
using GIS, but putting together GIS units. 
Also, the pedagogy is different and teachers 
don’t understand how it can and should be 
taught’.

•	 ‘Teachers value the significance of GIS and 
can see its potential for school use but nobody 
(including myself) is confident or competent 
enough to develop units of work for Stage 4 
or 5’.

Participants were then asked to comment on the 
overall response of their students towards the 
use GIS in Geography. Within a range of mixed 
viewpoints, the following positive comments were 
noted.

•	 ‘The little amount covered via the Internet is 
of great interest to students (perhaps 2 hours 
use in Stage 5 course)’.

•	 ‘Students enjoy the chance to use GIS and 
can often move to the next stage quite easily. 
Students are positive and very capable once 
they learn the nuances of GIS’.

•	 ‘Students work with the IT component readily 
– but do get frustrated if the system fails 
to work. But the GIS units are their most 
memorable – and spatially strong’. 

•	 ‘When GIS was used (in a very limited way), 
students showed keen interest’.

There were also some negative comments 
including the following:

•	 ‘We have had one demonstration lesson and 
they are still unsure and unclear how to use 
the technology’. 

•	 ‘Students are 99.5% unaware of GIS as a tool 
for Geography study’.

•	 ‘Senior Geography students only want to know 
if it is needed for the HSC – juniors are not 
adequately exposed’.

The benefits of using GIS in the classroom – This 
section of the survey asked respondents for their 
views on the benefits of GIS in the classroom. A 
range of benefits were listed (as shown below) 
and respondents were asked to indicate their 
choice on a Likert scale. The results are shown in 
Figure 3. 

The key results for this section are as follows:

•	 Eighty eight percent of respondents agreed 
or strongly agreed that GIS promoted higher 
order thinking skills in students;

•	 One hundred percent of respondents agreed 
or strongly agreed that GIS supports inquiry 
based learning in Geography and that GIS 
helps a student to develop ICT skills; and

•	 One hundred percent also agreed or strongly 
agreed that GIS helps students develop spatial 
thinking skills as well as the fact that GIS is 
a valuable tool that can be used to analyse 
spatial data. 

With respect to curriculum:

•	 Seventy five percent of respondents felt that 
GIS helps students achieve Stage 5 syllabus 
outcomes;

•	 Seventy six percent believed that GIS provides 
students with skills that have vocational 
relevance when they leave school;

•	 Ninety five percent of respondents believed 
that GIS provides students with the 
opportunity to investigate real-world problems 
and issues; and

•	 Seventy percent felt that GIS is a technology 
that enhances a student’s motivation and 
interest;

Finally, respondents were asked to indicate in rank 
order from 1 to 3 the most valuable benefits of 
GIS (1 being the most important). The results are 
as follows.

1. GIS is a valuable tool that can be used to 
analyse spatial data.

2. GIS supports inquiry based learning in 
Geography.

3. GIS helps students develop spatial thinking 
skills.
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Factor Description Avg SD
A GIS promotes higher order thinking skills in students. 4.18 0.64

B GIS supports inquiry based learning in Geography. 4.35 0.49

C GIS helps a student to develop ICT skills. 4.29 0.47

D GIS provides opportunities for students to become involved in community issues. 3.71 0.92

E GIS provides opportunities for students to work with community organisations. 3.24 0.75

F GIS helps students develop spatial thinking skills. 4.59 0.51

G GIS helps to achieve Stage 5 Geography syllabus outcomes. 3.94 1.06

H GIS is a valuable tool that can be used to analyse spatial data. 4.53 0.51

I GIS provides students with skills that have vocational relevance when they leave school. 4.06 0.75

J GIS provides students with the opportunity to work within a group or team. 3.41 0.80

K GIS provides students with the opportunity to investigate real-world problems and 
issues.

4.18 0.53

L GIS is a tool that supports cross-curricular integration. 3.41 0.80

M GIS is a technology that enhances a student’s motivation and interest. 4.00 0.94

Figure 3: The benefits of using GIS in the Geography classroom
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Factor Description Avg SD
A The GIS software is too expensive for the school to purchase. 3.57 1.12

B There is insufficient support for the technology from the school’s IT department. 3.90 1.04

C The school executive is not supportive of the implementation and utilisation of GIS. 2.90 0.94

D There is insufficient relevant and useful data that can be used with the GIS. 2.76 1.14

E It is unknown where relevant and useful GIS data can be obtained. 3.33 1.20

F There is insufficient access to computing facilities capable of operating the GIS 
software in the school.

4.00 1.22

G It takes too long to develop a GIS teaching unit because the technology is too 
complex.

3.76 1.09

H There is a lack of technical support from the GIS software provider. 3.30 0.66

I A single class period (40–60mins) does not provide enough time for the teaching and 
completion of GIS based learning tasks.

3.05 0.92

J The students have insufficient ICT skills to operate GIS software. 2.81 1.12

K The staff who use GIS at the school have insufficient ICT skills to operate the software 
to its full potential.

4.16 1.01

Figure 4: Logistical and Infrastructure impediments

The impediments to the effective use of GIS 
in the Geography classroom – This section 
contained questions relating specifically to 
the impediments hindering implementation of 
GIS in the Geography classroom. Factors were 

indicated under four key groupings: Logistical 
and Infrastructure; Professional Development 
and Training; Pedagogical and Curriculum; and 
Assessment. The results of these sections are 
shown in Figures 4 to 7.
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Figure 5: Professional Development and Training impediments

Factor Description Avg SD
L Teachers are unfamiliar with GIS as a teaching and learning tool in Geography. 4.09 0.97

M There is a lack of understanding about how GIS can be used effectively in the 
classroom.

4.41 0.80

N The GIS software is too complex to understand. 3.68 1.04

O The Geography teachers at the school have not completed any training in GIS. 4.05 1.17

P The Geog teachers at the school have completed basic training only and do not have 
the skills or knowledge to integrate GIS into their teaching.

4.00 0.84

Q It is not possible to obtain appropriate training in GIS. 2.86 0.96

R The GIS training completed by Geog teachers at the school has not been effective in 
conveying how the technology may be used appropriately.

3.10 0.72

S There is insufficient funding to provide GIS professional development for staff. 3.41 1.14

T There is insufficient time available to conduct GIS professional development for staff. 3.77 1.19

U There is insufficient time available for staff to create curriculum resources. 4.14 0.83
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Figure 6: Pedagogical and Curriculum impediments

Factor Description Avg SD

V
It is more important to teach students about GIS skills rather than use the technology to develop 
geographical understanding. 2.27 0.83

W
It is more important to use GIS to teach students geographical understanding rather than just 
GIS skills alone. 3.95 0.79

X The Stage 5 Geography syllabus is too ‘crowded’ to allow for the inclusion of GIS teaching units. 3.43 1.21
Y The Stage 5 syllabus does not support the adoption of GIS as a teaching tool. 2.95 1.24
Z There is more time available in Stage 4 than Stage 5 to effectively integrate GIS teaching units. 2.86 0.96
AA Students do not find the technology relevant to their studies. 2.25 0.85

AB
Students do not consider the technology as stimulating as other spatial technologies such as 
Google Earth. 2.95 0.89

AC
When using GIS, students are easily distracted from the learning task because of the complex 
nature of the technology. 3.26 1.05

AD
The GIS lessons that are commercially available place too much emphasis on teaching the skills 
needed to operate the GIS software. 3.37 0.76

AE The GIS lessons that are commercially available require the students to have high-level ICT skills. 3.42 0.69

AF
The GIS lessons that are commercially available are not closely aligned enough to the Stage 5 
Geography syllabus. 3.44 0.62

AG
The GIS lessons that are available commercially have too much of a ‘global’ perspective to use in 
a course focusing on Australia. 3.41 0.62

AH
GIS is more appropriate for the teaching of Physical Geography topics rather than Human 
Geography topics. 2.47 1.23

AI
There are insufficient guidelines in the syllabus about how GIS should be integrated in Stage 5 
Geography. 3.67 0.97

AJ
GIS requires inquiry based teaching strategies. Many teachers and students are unfamiliar with 
such strategies. 3.11 0.96
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Assessment
The literature does not appear to focus, to any 
large extent, upon the role of assessment in the 
implementation of GIS. This section provided the 
respondents with the opportunity to highlight 
their views on the Assessment as an impediment 
to GIS implementation and some noteworthy 
results were attained as shown in Figure 7. 

•	 Half of the respondents (50%) agreed that 
there is insufficient knowledge generally 
about whether a student’s knowledge and 
understanding of GIS should be assessed and 

•	 Fifty seven percent agreed that there are no 
guidelines about how to assess a student’s 
understanding about GIS.

•	 Fifty eight percent agreed or strongly agreed 
that the emphasis placed on the School 
Certificate test limits the scope for utilising 
GIS in Year 10 Geography; and 

•	 Seventy four percent agreed or strongly 
agreed that the School Certificate test acts 
as a disincentive for the integration of 
GIS in developing a student’s conceptual 
understanding. 

Figure 7 – Assessment impediments

Factor Description Avg SD
AK It is important for a student’s understanding of GIS skills to be assessed. 2.52 0.87

AL
It is important to assess a student’s understanding about GIS as a geographical tool in 
general. 2.95 1.12

AM
There is insufficient knowledge generally about whether a student’s knowledge and 
understanding of GIS should be assessed. 3.55 0.69

AN There are no guidelines about how to assess a student’s understanding about GIS. 3.71 0.72
AO There are no guidelines about how to assess a student’s GIS skill level. 3.65 0.67

AP
The emphasis placed on the School Certificate test limits the scope for utilising GIS in 
Year 10 Geography. 3.74 1.24

AQ
The School Certificate test acts as a disincentive for the integration of GIS in developing 
a student’s conceptual understanding. 3.95 1.13
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Respondents were then asked to comment on 
what would improve the implementation of GIS 
in the classroom. The responses continued to 
provide a key insight into the impediments facing 
teachers of Stage 5 Geography.

•	 One teacher highlighted ‘cheap accessible 
software and training; training and 
development; and training days’. Professional 
development or apparent lack thereof, is a key 
factor that needs to be addressed.

•	 Another teacher suggested the following 
improvements relating to finance, time 
and curriculum resources. ‘Money to buy 
it; funding for training and development of 
resources; better access to computers (often 
all rooms are taken); time in the syllabus to 
use it to teach the use of it; prescribed lessons 
developed by the Board of Studies that fit the 
syllabus and are available to all schools and 
teachers’. 

•	 Curriculum resources and training were the 
issues for another. ‘Sequenced program for 
years 7 to 10; integration into Stage 5 units on 
Geography; and further training for teachers’.

•	 Access to computing facilities was another 
suggestion by one teacher. ‘In this school, a 
computer room with sufficient computers of 
an adequate power and with appropriate levels 
of power and access for Geography staff’.

Each of these responses confirms the 
impediments identified previously in the 
literature. Two particularly noteworthy comments, 
however, draw attention to the role institutional 
impediments and the potential impact of the 
School Certificate examination in preventing GIS 
being used in the classroom. 

•	 ‘In a school environment in which classes 
have very limited and random access to 
computer resources, the turn-over of staff 
is unusually unpredictable and the school/
community ethos is antipathetic towards an 
educational work ethic. The emphasis placed 
on the Board of Studies exams and the School 
Certificate syllabus in particular makes the 
required training investment in GIS pointless’.

•	 ‘GIS is more suited in Stage 4 due to the 
School Certificate constraints in Stage 5’.

One respondent when asked what would improve 
the implementation of GIS in the classroom gave 
the following response:

•	 ‘The removal of the School Certificate 
Examination!’.

Discussion
Bednarz and van der Schee (2006, p. 192) noted 
that the challenge of GIS is evident by its slow 
adoption in schools. Whilst there is an increase 

in the number of people using the technology in 
the wider community, educators have not adopted 
GIS at a rate commensurate with expectations. 
This is the case in New South Wales as indicated 
by the limited number of schools using the 
technology. Furthermore, the impediments 
identified (Table 2) reinforce the fact that inherent 
difficulties exist in implementing GIS in the 
classroom.

In an attempt to explain why GIS is not being 
adopted, Bednarz and van der Schee (2006, 
p. 197) examined the theoretical issues related 
to the implementation of educational reform and 
ICT in general. Using this framework an attempt 
has been made to account for the reasons why 
the impediments (as identified in Table 2) exist. 
Citing the work of Spady and Mitchell (1979) and 
Murray and Porter (1996), they identified four 
external factors (Authority, Power, Manageability 
and Consistency) and internal factors that may 
influence teachers’ decisions to implement an 
educational innovation. 

Despite the work of some motivated and eager 
individuals in promoting the merits of GIS, 
there is a lack of Authority from educational 
administrators in New South Wales in providing 
direction about the role of GIS in Geographical 
education. In its recent study into the teaching 
of Geography in Australia, Erebus International 
(2008, p. 42) referred to a submission from the 
Spatial Education Advisory Committee of the 
Spatial Science Institute (SEAC). The submission 
considered that ‘the introduction of spatial 
technologies such as Geographic Information 
Systems into the teaching of geography in 
schools is imperative if schools are to deliver 
relevant, current and meaningful geographical 
education’. They go further to suggest that spatial 
technologies enable students to view the world 
from a variety of angles and perspectives and 
enable high-level thinking, problem solving and 
analytical interpretation. SEAC also argue that the 
use of spatial technologies in geography teaching 
is underutilised in schools and does not reflect 
the pervasive and extensive use of the technology 
in the community (cited by Erebus International, 
2008, p. 42). There is clearly support for the 
inclusion of GIS in schools, however, the authority 
and leadership to do so is minimal. 

It is worth noting that the New South Wales 
Department of Education and Training (DET) 
were unwilling to support the author’s application 
to undertake a more detailed study within 
Government Schools in this state. Concerns 
were raised by the DET about the educational 
value of the proposed research project and this 
lack of support was disappointing. This decision 
may hinder further attempts in some sectors to 
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Logistical and 
Infrastructure

•	 School ICT facilities are an issue including access to computers and hardware 
capabilities. 

•	 A lack of knowledge about where to obtain useful and appropriate data. 
•	 The software is too complex and there is a lack of ICT skills amongst staff.

Professional 
Development 
and Training

•	 Teachers are unfamiliar with GIS and lack understanding about how to use GIS in 
the classroom. 

•	 There is minimal teacher training in GIS taking place whilst for some only basic 
introductory courses have been undertaken. 

•	 The complexity of the software prevents teachers from being able to learn how to 
understand the technology quickly. 

•	 There is minimal funding for professional development and a distinct lack of time 
available to teachers to learn how to use GIS. 

Pedagogical and 
Curriculum

•	 The majority of teachers felt that GIS was more important as a tool to support the 
teaching of geographical understanding rather the teaching of GIS skills. 

•	 It was identified that the Stage 5 syllabus is too crowded to allow for GIS to be 
used as a teaching tool. 

•	 It was highlighted that there is a distinct lack of guidelines about how GIS should 
be integrated into Stage 5 Geography.

Assessment

•	 It was identified that teachers are generally lacking in their understanding of how 
to assess GIS knowledge and understanding. 

•	 There appears to be a lack of specific guidelines of what to assess about GIS as 
well as how to assess GIS understanding. 

•	 The emphasis placed on the School Certificate test limited the scope for utilising 
GIS in Year 10 Geography and that the examination acted as a disincentive for 
staff to integrate GIS into their teaching. 

Table 2 – Summary of survey results highlighting the key impediments to the effective implementation of 
GIS in Stage 5 Geography in New South Wales.

investigate the value of GIS as an innovative and 
valuable resource for Geography teachers.

The New South Wales Stage 5 Geography 
Syllabus makes only a brief reference to GIS and 
this was one concern of the New South Wales DET 
in relation to the author’s application to conduct 
further research. It was felt that because GIS 
was not a mandatory component in the Syllabus, 
the value of the study to staff and students was 
‘questionable’. This viewpoint may be qualified 
as teachers are in no way obligated to use the 
technology in their teaching; instead GIS is only 
‘suggested’ as a resource that teachers could use 
in their teaching. ‘When using geographical tools, 
teachers could also use geographical information 
systems (GIS) as appropriate to support student 
learning in Geography’ (Board of Studies, 2003, 
p. 19). 

Bednarz and van der Schee (2006, p. 197) refer 
next to the assertiveness or Power of educational 
authorities, and their insistence that teachers use 
GIS in their teaching. In short, the tool is unlikely 
to be widely used if teachers are not required to 
do so. Within Australian secondary education, 
Queensland and South Australia educational 

administrators place far greater importance on 
the merits of GIS. These states have recently 
embraced GIS in their curriculum documentation 
whilst other states including New South Wales 
have not mandated its use. In addition to this 
are the significant demands placed upon Stage 
5 Geography teachers, particularly with respect 
to the quantum of syllabus content they are 
required to teach in order to prepare students 
for the School Certificate test at the end of Year 
10. Teachers are unwilling to investigate a new 
innovation like GIS unless they are forced to do 
so and this is the case in New South Wales as the 
use of GIS is not mandated.

The results of this survey also showed that 
teachers have significant concerns over the 
complexity of GIS and the difficulty in mastering 
the technology in professional development. The 
Manageability of the technology is a concern and 
this is certainly affecting its widespread adoption. 
The results indicated that many schools lacked 
support from their own IT departments due to the 
robust nature of the software. In some cases it is 
often left to the one or more motivated individuals 
driving the use of GIS in their school to complete 
some form of GIS training course. Whilst the 
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primary aim of doing a course is to learn how 
to use the software, there is also evidence to 
suggest that these individuals end up advising 
their school’s IT support staff on how to manage 
the installation, distribution of the application or 
parts thereof. Most GIS packages are complex 
in their present form and this will undoubtedly 
have an impact upon teachers’ ability to use the 
technology. In these situations, most would agree 
that the educational benefit gained from using the 
GIS is not significant enough to justify the time 
spent on managing the software or developing 
units of work. This sentiment was acknowledged 
in the survey by one teacher who noted that the 
two of the three most important impediments 
hindering their effective use of GIS in the 
Geography classroom were the ‘complex nature 
of the technology’ and ‘the time needed to create 
curriculum resources’. In addition to this, the 
benefits of using the technology are not explicit 
or specific, especially with respect to the Stage 5 
Geography Syllabus outcomes. 

As stated by Bednarz and van der Schee (2006, 
p. 199) ‘If the innovation were able to meet 
multiple educational goals such as being rich 
in content, student-centred and supported by 
existing curriculum materials, its adoption is 
nearly assured’. If an innovation such as GIS lacks 
Consistency and does not meet key educational 
objectives the technology is unlikely to be 
adopted. It is clear from the literature that many 
proponents suggest that GIS is appropriate to 
meeting a student’s modern educational needs 
including constructivist learning models. There 
are numerous examples of the technology being 
used in innovative ways with student-centred 
projects containing rich and challenging content. 
One of the key impediments to its adoption in 
New South Wales is, however, the distinct lack 
of curriculum resources and particularly the lack 
of an appropriate pedagogic framework for its 
use in Geographical education. Teachers appear 
unwilling to adopt GIS unless there is a clear 
rationale for its use and that it has resources to 
assist them to implement it effectively. As noted 
by Erebus International (2008, p. 42), ‘there is 
a shortage of resources concerning Geographic 
Information Systems (GIS) in New South 
Wales’. Indeed it was noted by one teacher (who 
completed the survey) that what was needed 
was a ‘one stop shop for GIS data and units of 
work already created for Stage 4, 5 and 6 using 
a simplified version of GIS’. In addition to a lack 
of resources, the demands placed on individuals 
teaching Stage 5 Geography in New South Wales 
are significant because of the prescriptive nature 
of the syllabus. One teacher noted that ‘time 
pressures on the School Certificate’ were an 
impediment to implementation of GIS in their 
teaching. The School Certificate test in this case 

acts as a disincentive for teachers and results in 
its lack of adoption in New South Wales.

Internal issues were also identified by the survey 
as being important and these relate to the general 
process of learning and motivation (Bransford, 
Brown & Cocking, 1999) [in Bednarz and van 
der Schee (2006, p. 199)]. Also referred to by 
Bednarz and van der Schee (2006, p. 199), 
Hughes (2005) found that ‘the power to develop 
innovative technology-supported pedagogy lay 
in the teacher’s interpretation of the value of the 
newly learned technology’. GIS is an educational 
technology that forces educators to move away 
from traditional forms of teaching. Unless they 
are convinced that the exercise is worthwhile, they 
are unlikely to do so. Some are uncomfortable 
in allowing the student to complete ‘self-paced’ 
units of work as their ‘control’ over the classroom 
learning situation is diminished. Many teachers 
are also reluctant to ‘expose’ their limitations 
or lack of ICT understanding in front of their 
students. Significant computer skills are required 
to operate a stand-alone desktop GIS client and 
associated functions such as file management and 
data manipulation. Whilst willing to investigate 
the new innovation, many teachers simply do not 
have the skills necessary to operate the GIS in its 
present form, let alone use it in such a way as to 
enhance learning. This is an obvious concern for 
many ‘traditional’ style teachers.

A Key Finding
A key finding of this study was the concern 
raised by teachers about the impact of the 
School Certificate examination on the use of GIS 
in Stage 5 Geography. Seventy four percent of 
respondents agreed or strongly agreed that the 
School Certificate test acted as a disincentive for 
the integration of GIS in developing student’s 
conceptual understanding of geographical 
phenomenan. Another 58% agreed or strongly 
agreed that the emphasis placed on the School 
Certificate test limited the scope for utilising GIS 
in Year 10 Geography. These results suggest 
that the externally set examination is in fact an 
institutional impediment not previously identified 
in the literature. 

As noted above, New South Wales is unique in 
that it is the only state which ensures all students 
complete stand-alone courses in Australian 
History, Australian Geography and Science before 
the end of their compulsory years of school. It is 
a broad, mandatory curriculum which ‘provides 
an exit credential for the 16,000 students who 
complete their secondary school education at 
the end of Year 10’ (Stanley, 2007). As outlined 
in the White Paper – securing their future 
(Board of Studies New South Wales, 1997), the 
purpose of the School Certificate examinations 
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is to strengthen the credential, and ensure 
that students have strong foundations in their 
education. The foundation skills identified in the 
White Paper as being important for further study 
or the workplace are identified as follows (Board 
of Studies New South Wales, 2007):

•	 analysing and evaluating information;
•	 making appropriate use of technology;
•	 evaluating arguments;
•	 critically assessing the ideas and opinions of 

others;
•	 expression of students’ own ideas and 

arguments; and
•	 problem solving.

It is interesting to note that two of the specified 
foundation skills are not identified by the White 
Paper as being necessary for the Australian 
History, Geography, Civics and Citizenship 
courses. These are ‘making appropriate use 
of technology’ and ‘problem solving’; both of 
which are purported as being key benefits of 
using spatial technologies such as GIS. This is of 
particular concern as it is clear that educational 
administrators in New South Wales are either 
unfamiliar with GIS or they are not convinced of 
its merits. The ramifications of this are a Stage 
5 Geography Syllabus which does not explicitly 
support the inclusion of spatial technologies. 

With proponents advocating the merits of using 
GIS in education, it is essential that the focus 
remain on the possibilities that it offers to improve 
the curriculum. Teachers who are unfamiliar 
with GIS have been hesitant to integrate new 
technologies into an already crowded curriculum 
and until the benefits are obvious, teachers are 
rightfully sceptical (Coulter, 2003, p. 3). As noted 
earlier, the growing body of research suggests 
that GIS-enhanced inquiry can be used to achieve 
meaningful alignment with curriculum standards 
(Coulter, 2003, p. 4). What is needed therefore is 
a vision of education (and particularly a relevant 
curriculum) that embraces the potential of GIS. 

As well as the need to meet specific curriculum 
outcomes, there are pressures of a demanding 
assessment schedule (in this context) 
which culminates with the School Certificate 
examination. There is pressure on teachers to 
achieve results and this accountability affects their 
willingness to learn and utilise new innovations 
such as GIS. Coulter (2003, p. 6) also argues that 
‘as persuasive as mandated tests are, they have 
significant limitations in their ability to document 
student learning and to provide useful and timely 
feedback to teachers and administrators’. He goes 
further to suggest that ‘in terms of documenting 
student learning, any formal testing situation will 
be biased by the artificial environment in which 

the test is taken. This environment serves to 
constrain the time, place and means by which 
students can demonstrate their understanding of 
relevant concepts’ (2003, p. 6). One suggestion 
to overcome this problem is by using ‘authentic 
assessment’ strategies such as portfolios 
prepared by students, and which would include 
tangible artefacts such as maps, graphs and 
projects that demonstrate student understanding. 
Coulter (2003, p. 6) suggests that ‘GIS-enhanced 
inquiry lends itself particularly well’ to this form of 
assessment. 

As it stands, teachers in New South Wales 
are unwilling to learn and utilise demanding 
technologies when vast amounts of Syllabus 
content must be taught in order to prepare 
students for the School Certificate examination. 
It could be argued in this case that assessment 
practices are having a powerful impact on 
learning and teaching. Whilst one purpose 
of assessment is to enable the reporting of 
students’ achievement, another primary aim is 
to enhance learning. This study suggests that 
the emphasis placed on the external assessment 
in NSW is having an adverse impact on the 
quality of learning that is taking place in the 
Stage 5 Geography classroom. The imperative of 
preparing for the examination appears to deter the 
wider adoption of innovative learning tools such 
as GIS. Until more accommodating curriculum 
and assessment designs become commonplace, 
sustained investigations enabled by GIS are less 
likely to be undertaken.

Conclusion
For some, GIS is one of the most important 
technologies to have emerged in recent years 
and the debate about its overall contribution 
continues. The work of Kerski (2001); Baker and 
Bednarz (2003, p. 231), however, has highlighted 
the lack of adoption of GIS by teachers abroad 
and particularly the minimum number of 
educators who are utilising GIS effectively. Within 
an Australian context, educational administrators 
in Queensland and South Australia have made 
positive steps towards the formal integration 
of GIS into Geography classrooms via revised 
curriculum documentation which mandate the 
use of the technology. This is in contrast to other 
states and territories, particularly New South 
Wales, where the wider adoption of GIS is not 
proportionate with the level of promotion of the 
technology and the expectation of Geography 
teachers. The reasons for this have not been fully 
investigated until now. 

This study sought to provide a unique contribution 
to the educational debate surrounding GIS by 
reinforcing and extending earlier research into 
impediments hindering the implementation of 
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GIS in the classroom. An attempt was also made 
to quantify and account for these impediments 
and the New South Wales Stage 5 Geography 
syllabus provided a narrowly defined framework 
in which the study could be undertaken. This was 
reinforced by the prescriptive nature of the Stage 
5 Geography curriculum in New South Wales, 
and added imperative of the externally set School 
Certificate examination. 

Other researchers have provided some insight 
into the impediments hindering the use of GIS in 
the classroom including the work of Audet and 
Paris (1997); Bednarz and Ludwig (1997); and 
Bednarz and Audet (1999). Bednarz and van der 
Schee (2006, p. 197) have previously attempted 
to account for and qualify these impediments by 
citing the work of Spady and Mitchell (1979), and 
Murray and Porter (1996) who investigated the 
theoretical issues relating to educational reform 
and the implementation of ICT. This framework 
was used to explain the reasons why the 
impediments (as identified in this study) exist.

Whilst validating the existing impediments 
identified by other researchers, a key finding of 
the study was the impact of the externally set 
School Certificate examination upon the adoption 
of GIS in Stage 5 Geography. It was identified that 
the emphasis placed on the examination acted 
as a disincentive for teacher’s to integrate GIS in 
their teaching. Institutional impediments such as 
this have not been identified to any large extent 
thus far and is worthy of further investigation. 

The rationale for adopting GIS in the Geography 
classroom is currently based on the assumption 
that the technology enhances a student’s ability to 
solve problems and make decisions in authentic, 
real world contexts (Audet & Abegg, 1996, 
p. 41). It is clear from the evidence provided 
by this study, however, that Stage 5 Geography 
teachers in New South Wales are unwilling to 
utilise and adopt GIS as a means of developing a 
student’s conceptual understanding in the subject. 
Overcoming these obstacles is essential if the 
value of GIS is to be realised. An understanding 
of its wider role in Geographical education must 
continue to be investigated and furthermore 
appropriate pedagogical frameworks that allow for 
GIS to be fully supported within a school context 
must be examined. The research community 
must continue to investigate GIS in educational 
contexts and it is hoped that the findings of this 
study reinforce and extend the work of previous 
researchers in the area. 
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Introduction
I am often asked by ‘non-geography’ educators, 
‘what makes geography geography?’ As 
geographers we know exactly what geography is 
in our own minds and can wax eloquently about 
what is studied, how it is studied and why it is 
studied. However my inquisitors continue to ask, 
but what makes it geography? Such a question, 
is one that needs to be explored and enunciated 
as we head into the era of national curriculum 
and geography finally having the opportunity to 
have its ‘place in the sun’. ‘Non-geographers’ 
will be increasingly asked to teach geography 
from K–12 as the national geography curriculum 
is developed and implemented. The time is 
opportune to have a few answers about what 
makes geography geography. For example is the 
study of earthquakes in science all that different to 
the way it is studied in geography. I hear us all say 
no, it is different, but how, can we enunciate the 
difference? If scientists talk of inter-relationships, 
linkages and change, how do geographers treat 
it differently? Such questions have been the 
catalyst for geographers around the world to 
develop descriptions and perspectives which 
make the discipline of geography unique and a 
different way of studying events, phenomena and 
features across space over time. Space and place 
studies are increasingly being described as an 
opportuntiy to develop spatial thinking and spatial 
literacy. These terms seem to be interchangeable 
depending on where you are. That is, geographers 
in the United States tend to use the term spatial 
thinking, whilst geographers in the United 
Kingdom seem to prefer the spatial literacy 
terminology. Quite geographical really, or rather 
spatially diverse? The word spatial is certainly a 
part of the efforts to describe what geography is 
and wonderful documents have been produced 
which have used the term eloquently to show the 
focus and perspectives of geography in spatial 
terms. For example the International Charter on 
Geographical Education sees geography as asking 
the following questions:

•	 Where is it? 
•	 What is it like? 
•	 Why is it there? 
•	 How did it happen? 

•	 What impacts does it have? 

•	 How should it be managed for the mutual 
benefit of humanity and the natural 
environment? 

Pursuing the answers to these questions 
necessitates investigating the location, situation, 
interaction, spatial distribution and differentiation 
of phenomena on earth. (IGU-CGE, 1992)

This enunciation of geography in spatial terms 
is fortuitously happening at the same time as 
the generation of spatial technology tools has 
developed beyond our greatest geographical 
fantasies. What would have been made of 
spatial technologies such as Google Earth and 
Geographical Information Systems (GIS) back in 
the 1970’s when many of today’s teachers started 
their academic or teaching careers in geography. 
Needless to say, the words mind-boggling, 
disbelief and playtime come to mind!

So what makes geography geography? This 
article explores the dimensions of spatial thinking 
and literacy and the role of spatial technology in 
enhancing the uniqueness of the geographers’ 
approach to learning. Many in the United States 
are calling this area of spatial thinking the 4th R of 
education.  

A new approach is demanded with spatial 
literacy being recognized along with other 
basic abilities—that maps, pictures, and 
spatial data need to rank with numbers, 
text, and logic as essential ways in which 
humans function, both on and off the job, 
as they reason, interact, and generally live 
their lives’. (Goodchild, 2006)

One of our challenges as geographers in the 21st 
century is to disseminate to the education and 
general community the nature of geographical/
spatial thinking and to ensure that spatial 
literacy is seen as a necessary capability for 
all citizens. With over 80% of data now being 
attached to space through the power of spatial 
technology, spatial literacy is quite rightly seen as 
an imperative for an empowered, informed and 
functional citizenry.

Becoming Spatially Literate: What Makes 
Geography Geography?
Malcolm McInerney
AGTA Chair



GEOGRAPHICAL EDUCATION    VOLUME 21, 200840

Spatial Technology and Spatial Literacy
Spatial Technologies include any software 
or hardware that interacts with real world 
locations (Maguire, 2006) 

Such technologies whether GIS, Global 
Positioning Systems (GPS), Remote Sensing (RS) 
or 3D visualisations all involve a spatial dimension 
and have the capacity to capture, display and 
manipulate spatial data. The typical display of a 
GIS is a map-based image where layers represent 
distinct components or types of information. 
The adding, deleting and manipulation of these 
layers enables the user to interact with maps 
within a highly interactive environment.  GIS map 
making is dynamic and involves an enormous 
amount of data. The ability of GIS to attach data 
to place as represented by each of the layers is 
what gives GIS the powerful ability to provide 
detailed knowledge of a place and in turn expose 
the complexities of a place in and across space. 
The term ‘locational intelligence’ highlights the 
sophistication and educational usefulness of GIS 
maps for those using and/or creating them. It is 
the visualisation in 2D and 3D of such complex 
location data which is the greatest benefit to 
students and teachers in their pursuit of data 
analysis related to environments (Baker, n.d.). 

Another aspect of GIS which is a great adjunct to 
problem solving is the capability of GIS to query 
geospatial data. GIS brings a level of intelligence 
to a map by allowing students to ‘interrogate’ 
them via query processes which can be adapted 
to a variety of learning areas. Spatial technology, 
due to its nature and capabilities, is a problem 
solving tool for industry and government. There 
is no reason why the technology cannot also 
be used in the classroom as a deep thinking 
tool to solve established or created problems 
(McInerney, 2008) 

GIS represents the single biggest 
contribution geographers have made to 
society and economy since the Age of 
Discovery. (Wiegand, 2001)

Spatial technology can be used in the classroom, 
not just as technology for technology’s sake 
but as a powerful enabler for spatial literacy. 
Increasingly, geographers are focusing on spatial 
thinking and seeing how spatial technology 
has unlimited possibilities in the classroom in 
terms of data analysis for complex problem 
solving. Educators need to move away from only 
teaching about GIS and towards teaching with 
GIS. Towards this end, an important aspect of 
the implementation of GIS into the curriculum 
in a meaningful way is to create an appreciation 
of spatial learning. To date, much of the talk and 
energy regarding spatial technology has gone 
towards the practical manipulation of the GIS tool 

and its application. Naturally this is important but 
before we can move forward there is a need to 
create a philosophical and intellectual framework 
around the use of spatial technologies such as 
GIS in the curriculum. Hence a shift in emphasis 
and discussion is needed from ‘GIS’ as a thing to 
do, to a focus on an awareness of spatial learning 
and the role of GIS in enhancing our efforts to 
develop student spatial cognition and perceptions. 
The introduction of GIS into the curriculum is 
more than just about the introduction and use 
of a new technology but really is concerned with 
engaging students in meaningful spatial learning. 
We have moved on from just using the technology 
as a ‘cool’ tool! 

The SPLINT (Spatial literacy in teaching) 
programme at Leicester University emphasises 
that:

The spatial context is an important 
component in the search for solutions to 
complex and critical environmental and 
social problems ranging from emergency 
response scenarios to understanding the 
spread of disease. (SPLINT, 1997)

The National Centre for Geographic Information 
& Analysis (NCGIA) in California has attempted to 
define spatial literacy as

The ability to state and answer geographic 
questions by students who:

•	 Can see meaning in the way things occur 
or are deliberately arranged in space;

•	 Are capable of unpacking spatial relations 
between and among places, people and 
environments;

•	 Are capable of developing and using 
geography skills and spatial capabilities; 
and

•	 Are capable of examining ecological, 
spatial and social perspectives to 
understand various life situations. 

http://www.ncgia.ucsb.edu/

Spatial thinking, as defined by US educators ‘is 
the knowledge, skills, and habits of mind to use 
concepts of space, tools of representation, and 
processes of reasoning to structure problems, 
find answers, and express solutions to these 
problems’. (Anon, n.d.)

The US National Research Council, which advises 
the US Federal Government on critical issues in 
science and technology, issued in April, 2006 a 
report calling on schools to incorporate ‘spatial 
literacy’ into their curricula by saying: 

‘Spatial thinking is an increasingly 
important skill for living and working in 
the 21st century, the council said, and 
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geographic information system (GIS) 
technology can help schools teach this 
skill to their students. Spatial literacy 
will play an increasingly important role 
in today’s information-based economy, 
and it should be incorporated into K–12 
instruction’.

The US National Research Council, 2005

Most damningly the report goes on to say that 
‘currently, spatial thinking is ‘not systematically 
instructed in the K–12 curriculum, despite its 
fundamental importance’, calling this omission 
‘a major blind spot in the American educational 
system’. (US National Research Council, 2006) 
The report defines spatial thinking as ‘the ability 
to understand spatial relationships, the knowledge 
of how geographic space is represented, and the 
ability to reason and make key decisions about 
spatial concepts. These skills are essential to a 
wide range of tasks and fields’, and yet ‘there are 
neither content standards nor valid and reliable 
assessments dedicated solely to spatial thinking’. 
The area of spatial thinking (conceptualised 
as spatial literacy in the UK) is an emerging, 
innovative area of interest in the United States. 
‘This interest, in part, can be attributed to the 
importance of spatial thinking for geography and 
other spatial sciences that use GIS and related 
geospatial technologies. It can also be attributed 
to a growing awareness of the significance of 
spatial thinking to everyday life’ (Bednarz, 2005).

In terms of the role of GIS in enhancing spatial 
literacy, the US National Geography Education 
Standards Project identified the power of a GIS 
is that it enables students to ask questions of 
data and to perform spatial operations on spatial 
databases.

According to the US National Geography 
Education Standards Project (1994) GIS can 
answer five generic questions:

Question Type of Task
1. What is at …? Inventory and/or 

monitoring
2. Where is …? Inventory and/or 

monitoring
3. What has changed 

since …?
Inventory and/or 
monitoring

4. What spatial 
pattern exists …?

Spatial analysis

5. What if …? Modeling

The components of such spatial literacy can 
be discussed under the following headings: 
(McInerney, 2002) 

Perceptions involving:
•	 Location of features;

•	 Identification and location of environments;
•	 Distance and dimensions of features and 

environments;
•	 Distance between features and environments;
•	 Vertical and horizontal interactions at localities 

and between localities;
•	 Distribution patterns and trends within 

identified localities and across environments; 
and

•	 Interdependencies of features and 
environments and the multiplicity of cultural 
and human features at a particular location 
interplaying and interacting with each other.

Appreciation of:
•	 Changes across space that occur over time;
•	 The diversity of environments across space;
•	 The relationships between places and 

landscape features;
•	 The transition and changes in environments 

across space; and
•	 The reasons for the relative location of 

features and environments.

Ability to:
•	 Describe the relative location of features and 

environments;
•	 Estimate distance and depth;
•	 Analyse interdependencies between places and 

environments;
•	 Discuss and analyse the reasons for the 

relative location of features and environments;
•	 Identify and describe spatial trends, patterns, 

correlations and overall relationships; and
•	 Identify and describe relationships between 

places, places and environments and between 
environments.

Spatial literacy is not a stand-alone topic but a 
way of thinking employed by the geographer. 

The importance of spatial thinking was further 
emphasised by the US Department of Labor 
recently identifying geospatial technology, along 
with biotechnology and nanotechnology, as the 
three most important evolving fields (eSchool 
News Online, 2006) 

The reports cited in this article from the UK and 
US make it clear that it is becoming increasingly 
difficult for schools to ignore the area of spatial 
literacy and the enabling smart map technology 
which is now available to schools in the form of 
GIS. 

Conclusion
If interested in further exploring the world 
of spatial literacy and technology, visit the 
Spatialworlds blog at http://www.spatialworlds.
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blogspot.com. This Australian blog has been 
established as a repository of spatial literacy and 
technology resources and a forum for educators 
to discuss and explore the world of spatial 
thinking and education. After reading this article 
and exploring the spatialworlds blog I would like 
to think that the ‘geography inquisitors’ will be 
able to see that the geographer’s headset and the 
associated spatial dimensions and approaches 
are quite different to other disciplines in the 
treatment of topics and knowledge. A spatially 
literate society is not just desirable by biased 
geographers but in this brave new world of data 
attached to place, spatial literacy is an imperative 
for the technological society of the 21st century. 
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Abstract
Within the contexts of learning and teaching 
there is a substantial (and growing) body of 
research indicating that students often bring 
to class a range of ‘alternative frameworks’ 
and ‘naïve theories’ (constructed from their 
prior experiences) that are inconsistent with 
currently accepted ‘expert views’. While there is 
a significant body of work related to students’ 
conceptions in some subject domains (namely 
Physics), there has been little research undertaken 
on the relationship between teacher awareness 
of student conceptions and effective pedagogy 
in Geography. The National Curriculum debate 
in Australia provides geographers with a unique 
opportunity to consider the role of students’ 
preconceptions in the development of conceptual 
understanding in Geography and the implications 
of this for its pedagogy. This paper argues 
that an understanding of students’ common 
preconceptions regarding core geographical 
concepts is a central component of a teacher’s 
pedagogical content knowledge and that this 
knowledge is essential for the development of 
pedagogies that promote conceptual change and 
deep understanding in this domain. The paper 
provides a review of the literature concerning 
the nature and development of students’ 
pre-instructional ideas and foreshadows an 
agenda for future research that will enhance 
our understanding of the relationship between 
student preconceptions and classroom practice in 
Geography.

•	 The term ‘storm surge’ refers to a sudden 
burst in storm activity which creates 
problems in the supply of electricity.

•	 Cyclones are a common cause of tsunamis.
•	 Heat from car exhausts is responsible for 

the Greenhouse Effect. 
•	 Cold temperatures are the main cause of 

strong winds.

Given the current debate surrounding the 
development of a National Curriculum for 
Geography, and the Deputy Prime Minister’s 
recent announcement (Ferrari, 2008) that the 
National Curriculum design process needs to 
be informed by ‘research’ to determine ‘the best 

possible methods of teaching’, it is timely that 
we examine the research on evidence-based 
pedagogical approaches in Geography, especially 
as they relate to the development of student 
conceptual understandings. The works cited in 
this paper provide a succinct summary of earlier 
reported research.

Towards a National Geography 
Curriculum
From the information currently available, it is 
apparent that the proposed National Curriculum 
for Geography in Australia will not just identify 
the ‘content’ to be addressed in Geography 
classrooms; it will also make a statement about 
the pedagogical underpinnings of the discipline. 
It will be more akin to a syllabus document than a 
broad curriculum framework.

In its recent discussion paper, The Shape of the 
National Curriculum: A Proposal for Discussion, 
the National Curriculum Board (2008, p. 13) has 
indicated that the National Curriculum documents 
should: ‘make clear to teachers what has to be 
taught and to students what they should learn 
and what achievement standards are expected 
of them.’ The intention of the Board is that these 
documents will be ‘explicit about knowledge, 
understanding and skills and will provide a clear 
foundation for the development of a teaching 
program’. In terms of pedagogy, the paper 
states that the National Curriculum documents 
‘should be established on a strong evidence 
base on learning, pedagogy and what works 
in professional practice and should encourage 
teachers to experiment systematically with and 
evaluate their practices’ (2008, p. 13) .

As noted in the Erebus International (2008) study 
into the teaching of Geography in Years 3–10 
(2008, p. 34), ‘what this National Curriculum 
might look like and what it might include is by 
no means certain’. The study’s authors note that 
there is likely to be ‘disagreement with both the 
format and content of any proposed Geography 
curriculum’ (2008, p. 59). What is undisputed, 
however, is that the National Curriculum 
document in Geography should focus on the 
deep understanding of core geographical content 
(including knowledge, understandings and skills) 

Students’ Alternative Conceptions in 
Geography
Rod Lane
Lecturer in Education, HSIE, Macquarie University
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investigated through the discipline’s distinctive 
inquiry-based methodology. Although the exact 
nature of these core geographical concepts 
remains to be debated, the literature provides us 
with important insights regarding the conditions 
necessary for the development of deep conceptual 
understanding.  

Defining Deep Understanding
According to the Productive Pedagogies 
Framework (Queensland Department of 
Education Training and Arts, 2002) students 
can be considered to have developed ‘deep 
understanding’ when they can use knowledge to: 
make clear distinctions; develop a more complex 
understanding of related phenomena; construct 
new knowledge by discovering relationships, 
solving problems, constructing explanations and 
drawing conclusions; and explain the relatively 
complex relationships between central concepts 
in a systematic, integrated or holistic way. Leat 
and Nichols (1999) expand this definition to 
include an ability to: understand the meaning 
of each step in a given procedure in terms of 
the change it produces and make predictions 
about what will occur in situations that have not 
been experienced. Such an understanding is 
distinct from an ability to recite isolated pieces 
of information or elements of factual knowledge 
in response to a question. According to current 
theories of learning, for understanding to be deep 
it needs to be ‘constructed’.

The constructivist view of learning, founded on 
the work of Piaget, Tomlinson and Tomlinson 
(1929), Vygotsky and Cole (1978) and Bruner 
(1960), maintains that learning is a process of 
interpreting phenomena, situations and events 
from the perspective of an individual’s existing 
knowledge. In other words, we learn about 
the world only through actively making sense 
of it for ourselves. Geography’s inquiry-based 
methodology is an example of such an approach. 
The underlying philosophy is that meaning is 
actively constructed as a result of the constant 
reworking of prior knowledge, rather than 
transferred directly from one individual to another. 

The Construction of Incomplete 
Understandings and Alternative 
Conceptions
Research conducted over the past three decades, 
across a range of subject domains, has provided 
both teachers and academics with valuable 
insights regarding the nature of the knowledge 
construction process. Studies in Mathematics, 
Science and Psychology, for example, confirm 
that students construct their own understandings 
of ‘how the world works’ prior to receiving formal 
instruction (Duit, Treagust, & Widodo, 2008; 

Henriques, 2000) and that they generate ‘naïve 
theories’ or views of phenomena in an attempt 
to make sense of their every day experiences 
(Bransford et al., 2006; Clough & Driver, 
1986; Greca & Moreira, 2000). These ‘intuitive 
understandings’ are stored in mental structures 
(labelled by some researchers as schemas or 
mental models), which often differ substantially 
from the ideas to be taught and from the 
established views of experts in particular subject 
domains (Driver, 1989). 

The concept of mental models in Cognitive 
Psychology is closely aligned with the idea 
of ‘concept image’ commonly used in the 
Mathematics literature. According to Tall and 
Vinner (1981) an individual’s concept image 
describes the total cognitive structure that is 
associated with a particular concept including 
all mental pictures and associated properties 
and processes. They argue that concept images 
are built up over time, changing as an individual 
matures and interacts with new stimuli. As with 
the notion of mental models discussed above, 
an individual’s concept image can be firmly held 
and inconsistent with the views of experts in a 
particular subject domain.

A range of terms has been used in the Science 
literature to describe the intuitive mental models 
or concept images that students develop prior 
to formal instruction. These include: ‘children’s 
Science’ (Gilbert, Osborne, & Fensham, 1982), 
‘alternative conceptions’ (Arnaudin & Mintzes, 
1985; Dove, 1998a; Lin & Cheng, 2000) 
‘preconceptions’ (Gallegos, Jerezano, & Flores, 
1994), ‘misconceptions’ (Fisher, 1985; Pine, 
Messer, & St. John, 2001) and ‘alternative 
frameworks’ (Driver & Erickson, 1983). In this 
paper the term ‘preconception’ (Ausubel, 1968) 
is used to refer to students’ pre-instruc tional 
knowledge as well as their ideas, concepts or 
theories concern ing geographical processes and 
phenomena that have been constructed as a result 
of everyday experiences (Reinfried, 2007). The 
term ‘alternative conception’ is used to denote an 
understanding that is inconsistent with currently 
accepted ‘expert views’. Learning that involves 
the fundamental restructuring of students’ pre-
instructional ideas is referred to as ‘conceptual 
change’ (Duit & Treagust, 2003, p. 673).

Research conducted by Driver, Squires, 
Ruchworth and Wood-Robinson (1994) suggests 
that alternative conceptions of natural phenomena 
are widely held amongst students and that 
they are neither idiosyncratic nor culturally 
dependent. These theorised views of the world 
represent more than a simple accumulation of 
facts which may or may not be correct. Students’ 
constructed mental models act as a lens through 
which they interpret and decode information in 
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order to construct meaning. There is therefore 
an important distinction between inadequate 
or incorrect background knowledge on the one 
hand, and alternative conceptions on the other. An 
understanding of this distinction is vital if we are 
to develop appropriate pedagogical responses to 
address alternative conceptions in Geography. 

Alternative conceptions arise from prior learning 
in the classroom as well as learning generated 
through everyday experiences. According 
to constructivist theory, students build new 
knowledge and understandings based on their 
existing knowledge and perceptions (Driver, 1981; 
Reinfried, 2006a). The result of the interaction 
between old and new ideas can, at times, be an 
understanding of the world that is incomplete, 
and theoretically incorrect despite appearing to 
be functional, plausible and evidence based to the 
learner (Reinfried, 2006b). Dove (1998b, p. 184) 
and Reinfried (2004) cite a number of possible 
sources of alternative conceptions including the 
use of everyday language in scientific contexts, 
changing definitions, the oversimplification of 
concepts; overlapping similar concepts; rote 
learning; students’ preconceptions from private 
world experiences; stereotyping in textbooks; and 
inadequate prerequisite knowledge. Lee (1999) 
highlights the importance of the discourses 
or voices that children encounter in social and 
cultural contexts and the role they play in shaping 
students’ beliefs. Students make meaning from 
various information sources including family, 
teachers, school, friends and the media. When 
examining the possible origins of students’ 
conceptions it is important to remember the role 
that social interaction plays in the process of 
knowledge construction. Common sayings such 
as: ‘the dew is falling’ or ‘shut the door to keep 
the cold out’ can provide students with overly 
simplified and incorrect analogies about the 
operation of geographical processes, resulting 
in the reinforcement of alternative conceptions 
(Driver et al., 1994).

An important characteristic of alternative 
conceptions is that they are functional and 
useful to the learner in their everyday lives. One 
consequence of this is that alternative conceptions 
often become embedded within wider conceptual 
frameworks, making them very difficult to shift 
through instruction (Nussbaum & Novick, 1981). 
An additional challenge for classroom teachers is 
the intractable nature of student preconceptions 
and intuitive ideas (Duit et al., 2008). Alternative 
conceptions can return for a range of 
psychological and social reasons and are not 
necessarily erased when new learning takes place 
(Reinfried, 2006a; Smith, Di Sessa & Roschelle, 
1993). In many instances, the consequence of 
firmly held alternative conceptions is that students 
fail to generate new and complex conceptions as 

a result of formal schooling (Ausubel, 1968; Duit 
& Treagust, 1998). One possible outcome of this 
is the persistence of alternative conceptions into 
adulthood. 

Research conducted in a range of subject 
domains over the past three decades has 
highlighted the complex, context dependent and 
sometimes contradictory nature of alternative 
conceptions. Individuals process ideas via a rich 
selection of episodic knowledge, metaphors, 
interpretive frameworks, and emotions, values 
and aesthetics. They often use a ‘cocktail of 
conceptions’ to construct their explanations 
and can simultaneously hold contrasting (and 
conflicting) conceptions of the same phenomena 
(Greca & Moreira, 2000; Reinfried, 2006a). The 
result of this is that students often form mental 
models of phenomena that are both inconsistent 
with accepted ‘expert’ views and incompatible 
with each other. The challenges of identifying 
alternative conceptions are further exacerbated 
by the continually evolving nature of students’ 
ideas. Mental models continue to be enlarged 
and improved as new information is incorporated 
within them (Reinfried, 2006b). Students rely 
less on their intuitive conceptions as they get 
older and are exposed to increasingly complex 
scientific explanations of physical phenomena 
(Arnold, Sarge & Worrall, 1995). According to 
Arnold et al. (1995) students progress through 
a range of ‘intermediate’ or ‘transitional’ notions 
before they acquire conceptions that are 
consistent with current expert thinking. Both 
teachers and researchers need to keep this in 
mind when seeking to identify the mental models 
of individuals and devise appropriate pedagogical 
interventions to address these ideas in the 
classroom. 

Conceptual Change Research
Our understanding of the ways in which 
conceptions change over time as a result of both 
learning and development has grown significantly 
as a consequence of the past three decades of 
research in this area. There is now a substantial 
body of literature (particularly in Science) on 
the ways in which students’ conceptions change 
and the factors that influence these processes. 
The research in this area has been summarised 
in the International Handbook of Cognitive 
Change (Vosniadou, 2008). Beginning in the 
late 1970s researchers turned their attention 
to the identification and evolution of students’ 
conceptions at a content level (Cohen, Eylon 
& Ganiel, 1983; Driver & Easley, 1978; Happs, 
1984; Sere, 1982). Since this time the nature 
of conceptual change research has broadened 
to include the investigation of students’ views 
of reality, the so called ontological factors 
(see, for example, Chi, Slotta & De Leeuw, 
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1994), and affective variables such as student 
engagement, self-efficacy, goals and expectations 
(see, for example, Dykstra, Boyle & Monarch, 
1992; Pintrich, Marx, & Boyle, 1993; Solomon, 
1987). Over the past decade there has been an 
increasing number of studies that have adopted 
a multidimensional theoretical perspective of 
conceptual change (see, for example, Greeno, 
Collins, Resnick, Berliner, & Calfee, 1996; 
Zembylas, 2005) .

The Importance of Alternative 
Conceptions in Geography
The research findings detailed above should 
be of significant interest to geographers given 
that ideas about geographical processes and 
phenomena play a vital organisational role 
in the construction of new knowledge. The 
identification of student preconceptions and the 
clarification of these ideas through instruction 
are important steps in the development of deep 
understanding (Duit & Treagust, 2003). Research 
has consistently found that pedagogy informed 
by knowledge of students’ existing ideas is more 
efficient in promoting conceptual change than 
traditional methods of instruction (Boyes & 
Stanisstreet, 1991; Duit & Treagust, 2003; Duit et 
al., 2008; Marques & Thompson, 1997). Studies 
in Physics have found that alternative conceptions 
or alternative frameworks that remain unidentified 
‘affect the acquisition of new knowledge because 
they influence what students notice and how they 
interpret their further understanding of Physics 
concepts’ (Chang, 2007, p. 466).

We know from the research conducted by Bruner 
(1960) that effective learning involves connecting 
what is known with what is new. His findings are 
reinforced by experimental research conducted 
in the 1980s and 1990s indicating that learning 
is best facilitated when there is a ‘goodness of fit’ 
between students’ existing understandings and 
new information and skills presented through 
instruction (Anderson, 2004). If we accept that 
knowledge is the result of constructivist activity 
(a common theoretical assumption) then we must 
also acknowledge the need to ground pedagogy 
in a detailed understanding of students’ existing 
conceptions (including those both consistent and 
inconsistent with the current views of experts). 

The above findings have a number of implications 
for classroom practice, including the need for 
teachers to: identify common student conceptions 
and alternative conceptions in their subject 
domain; develop an awareness of, and question 
the accuracy of their own mental models and 
content knowledge (Reinfried, 2006); and 
develop strategies to address common student 
alternative conceptions through instruction. 
In other words, it can be argued that teachers 

need to develop substantive knowledge of the 
content of Geography (including key facts, 
processes and concepts) as well as pedagogical 
content knowledge of the discipline (Shulman, 
1986). According to Shulman (1986) a teacher’s 
pedagogical content knowledge includes: the 
conceptions and preconceptions that students of 
different ages and backgrounds bring with them 
to class; methods for representing and organising 
subject content to make it comprehensible to 
students; and knowledge of specific strategies and 
activities for promoting student understanding in 
the subject domain.

The significance of preconceptions in the 
development of conceptual understanding 
is not new to geographers. Humanistic 
geographers in the late 1970’s recognised that 
there were two distinct bodies of knowledge in 
Geography: private geographies and academic 
or school geographies (Fien, 1983; Tuan, 
1976). Private geographies are defined as 
the largely unconscious parts of actions and 
identities (memories, values and skills) that 
allow individuals to make sense of and operate 
effectively within the environment. Academic or 
school geographies, on the other hand, consist of 
‘shared public meanings’ (Fien, 1983, p. 47) and 
are more systematic and disciplined. Humanistic 
geographers argued that private geographies can 
be restructured, refined, extended and enriched 
through contact with the concepts and methods 
of academic Geography. Like the physical and 
cognitive scientists, Humanistic geographers 
stressed the importance of grounding curriculum 
construction in an understanding of students’ 
world views. 

A key difficulty that teachers of Geography face 
in their ability to work with students’ ideas and 
improve their pedagogical content knowledge 
is the lack of research regarding students’ 
preconceptions in this domain. Unlike other 
inquiry-based disciplines, notably Science, we 
know very little about the types of ideas that 
students construct prior to formal instruction 
in Geography and the level of awareness 
that teachers have of common student 
preconceptions. Likewise, little is known about 
the ways in which teachers use these ideas to 
help students develop a deep understanding of 
geographical processes and phenomenon. 

In contrast to the literature in Science and 
Mathematics, the investigation of pre-instructional 
student conceptions in Geography remains a 
relatively undeveloped area of research. There 
is however research that has investigated a 
number of physical Science concepts that 
underpin an understanding of geographical 
patterns, processes and interactions. This 
research includes the investigation of students’ 
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conceptions of weathering and erosion (Dove, 
1997); meteorology (Dove, 1998a; Moyle, 1980); 
rivers (Dove, Everett, & Preece, 2000; Wilson & 
Goodwin, 1981); limestone denudation (Viles, 
1993); deserts (Dove, 1998b); the greenhouse 
effect (Boyes & Stanisstreet, 1997; Dove, 1996); 
ozone depletion (Boyes & Stanisstreet, 1997; 
Dove, 1996); acid rain (Boyes & Stanisstreet, 
1997; Dove, 1996); hurricane causes and 
processes (Lee, 1999); groundwater (Reinfried, 
2006a); earth structure, volcanoes, earthquakes 
(Nelson, Aron, & Francek, 1992); water pollution 
and eutrophication (Schibeci, 1993). There is a 
distinct lack of research, however, focusing on 
the links between students’ conceptions and 
pedagogy in Geography.

The Royal Geographical Society with the 
Institute of British Geographers (2009) defines 
Geography as ‘the study of the earth’s landscapes, 
peoples, places and environments’. They add 
that Geography is ‘unique in bridging the social 
sciences (Human Geography) with the natural 
sciences (Physical Geography)’. For students 
to be able to account for spatial patterns and 
explain interactions between humans and the 
environment, an understanding of physical 
processes and concepts is essential. The 
importance of grounding students’ understanding 
of geographical issues in a detailed knowledge of 
physical processes is emphasised in the recent 
Erebus report into the teaching of Geography 
in years 3–10 (Royal Geographical Society 
of Queensland cited by Erebus International, 
2008, p. 45). The Science literature provides 
information regarding student preconceptions in 
some key areas relevant to the study of Physical 
Geography however the coverage of concepts and 
processes is limited in its scope and applicability 
to Geography in its secondary school curriculum 
context. Both Dove (1999) and Reinfried (2006b) 
have noted the need for additional research in this 
area. 

In contrast to the physical sciences, the 
investigation of students’ preconceptions in 
Human Geography has been a largely neglected 
area of research. Concepts and processes in this 
domain (for example the concepts of cultural 
and economic integration) can be complex, 
highly contested in nature and difficult to define. 
This can make the identification of foundational 
understandings in areas of Human Geography 
challenging. It is not surprising therefore, that 
there is a distinct lack of research into students’ 
preconceptions in this area. An agenda for future 
research is outlined in the conclusion to this 
paper. 

Research on the links between student 
conceptions and pedagogy
Until relatively recently, most research concerning 
the link between alternative conceptions and 
pedagogy has been confined to the physical 
sciences (Duit et al., 2008). One example 
of this is the investigation of the concept 
knowledge and alternative conceptions of pre-
service primary school (elementary) teachers 
(Atwood & Atwood, 1996; Bendall, 1993; Boyes, 
Chambers & Stanisstreet, 1995; Schibeci, 
1993; Schoon, 1992, 1995), as well as both 
inservice and preservice secondary Science 
teachers (Baimba, 1992; Banerjee, 1991; Dahl, 
Anderson & Libarkin, 2005; Trumper & Gorsky, 
1996, 1997). While much of this research has 
focused on concepts and processes in Physics, 
Biology and Chemistry, there also exists an 
emerging body of research into practising and 
preservice teachers’ alternative conceptions of 
ideas in the Earth and Environmental Sciences 
(Armstrong, 1995; Barba & Rubba, 1993; Berg 
& Brouwer, 1991; Boyes et al., 1995; Dahl et al., 
2005; Dove, 1996; Schoon, 1992, 1995). Many 
of these studies have, however, been conducted 
within primary school contexts. The general 
consensus of the above body of research is that 
both preservice and practising teachers exhibit 
a range of alternative conceptions regarding 
Science concepts commonly taught in schools. 
Schoon (1995), Chang (2007), Dove (1996) 
and others argue that alternative conceptions 
such as these affect the acquisition of scientific 
knowledge and that teachers who prescribe to 
these beliefs are unlikely to be able to identify 
the alternative conceptions held by their students 
or address these ideas through instruction. 
Research conducted by Armstrong (1995) 
demonstrated that the alternative conceptions 
of preservice teachers directly affected the way 
they interpreted information from texts and the 
accuracy of the instructional materials designed 
for classroom use. These findings highlight the 
need for teachers to engage in regular reflection 
to assess the accuracy of their own mental 
models as well as the need for further research to 
investigate the links between student conceptions 
and pedagogy in secondary Geography contexts. 
When compared with research on students’ 
conceptions, the mental models of teachers 
(especially in secondary Geography) and their 
methods for addressing students’ conceptions in 
the classroom remain relatively unexplored (Dahl 
et al., 2003; Duit et al., 2008). 

Teacher Awareness of Common 
Alternative Conceptions
In addition to assessing teacher content 
knowledge, researchers in the Science domain 
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have also attempted to determine the extent 
to which teachers are aware of the common 
alternative conceptions of students. This forms 
a component of what Shulman (1986) termed 
pedagogical content knowledge (PCK). Smith 
(1999) observed that elementary teachers, as 
well as teachers at other grade levels, are often 
unaware of childrens’ naïve ideas in Science. 
Research conducted by Hoz, Tomer and Tamir 
(1990) used concept mapping techniques to 
assess the content and pedagogic knowledge 
of specialist Biology and Geography teachers 
with various levels of teaching experience. The 
teachers involved in the study had between 2 
and 18 years teaching experience. Their findings 
suggested that the discipline and pedagogic 
knowledge of the teachers in the study was 
‘unsatisfactory’ and that neither content nor 
pedagogical knowledge improved with teaching 
experience. These findings were reinforced by 
Halim and Meerah (2002) in their study of the 
content and pedagogical knowledge of pre-service 
Malaysian Physics teachers. The results of this 
study indicated that the content knowledge of 
the case study teachers was not well developed 
enough for them to be able to accurately identify 
likely areas of difficulty for students in their study 
of Physics. As a consequence, they were also 
restricted in their ability to implement appropriate 
pedagogical strategies to address student 
alternative conceptions. 

Further investigation of the levels of awareness 
and content knowledge of teachers has been 
carried out by Berg and Brouwer (1991). In their 
study of Canadian high school Science teachers 
they sought to determine teachers’ awareness 
of students’ alternate conceptions as well as 
their knowledge of strategies for promoting 
conceptual change. As a part of this study, the 
teachers were also required to make predictions 
of student responses and these were compared 
with the alternate conceptions of 315 year nine 
students as well as existing research findings. The 
findings of the research indicated that the Physics 
teachers were relatively unaware of the alternative 
conceptions of their students with each individual 
teacher being aware of only ‘a few alternative 
conceptions’. One third of the teachers were 
found to possess alternative conceptions similar 
to those of the students in one or more tasks and 
few of them were able to accurately predict the 
different types of student responses. According 
to Berg and Brouwer (1991), the strategies 
suggested by the teachers for addressing student 
alternative conceptions were likely to be only 
partially effective when compared with evidence-
based approaches outlined in the literature. 

The results of research conducted by Morrison 
and Lederman (2003) reinforce the above 
findings. Morrison and Lederman (2003) found 

that ‘exemplary’ teachers of middle school 
(year 9) Science were aware of the importance 
of alternative conceptions but did little to 
address them in the classroom. Each of the 
four participants in this study maintained that 
it was important to be aware of students’ prior 
knowledge and personal conceptions before 
teaching a new concept. Despite this belief, 
none of the four teachers used any form of 
diagnostic instrument to identify the students’ 
preconceptions. Teachers were also asked about 
the methods they used to identify students’ 
personal conceptions. Each of the teachers stated 
that they did this through ‘questioning’ or by 
‘talking to students’ (Morrison & Lederman, 2003, 
p. 856). The classroom observations revealed 
that none of the teachers attempted to question or 
probe their students’ understandings in depth and 
that most of the classroom questioning required 
basic factual recall. The participants also varied 
in their knowledge of students’ ideas with the 
least experienced of them demonstrating little 
knowledge of common alternative conceptions 
relevant to the topics being taught. Other studies 
in the Science literature have come to similar 
conclusions regarding the gap between the beliefs 
of teachers and their classroom practices (Duit et 
al., 2008).

These findings are consistent with the results 
of studies exploring teachers’ views of teaching 
and learning Science. Research indicates that 
teachers are often poorly informed about the 
recent findings of conceptual change research 
and hold predominantly tranmissive rather than 
constructivist views of learning and teaching 
Science (Duit et al., 2008). Borko (2004) suggests 
that these views are also held by teachers in other 
subject domains. In contrast to the literature in 
Science, research on teacher awareness of and 
pedagogical beliefs regarding student alternative 
conceptions in Geography is still developing 
(Reinfried, 2007). 

It can be seen from the above literature review 
that specific research examining the links 
between subject content knowledge, alternative 
conceptions and pedagogy in Geography is 
scarce. One notable exception to this is the work 
conducted by Reinfried (2004, 2006b, 2007) 
on the pedagogical content knowledge and 
alternative conceptions of pre-service Geography 
teachers in Ludwigsburg, Germany. Reinfried’s 
findings suggest that preservice teachers of 
Geography (elementary and middle school) know 
little about their own and their future students’ 
preconceptions (of groundwater) and that it is 
unlikely that they would be able to adequately 
address students’ alternative conceptions in 
the classroom (Reinfried, 2004). A potential 
solution to this problem is to enhance the 
pedagogical content knowledge (Shulman, 1986) 
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of preservice Geography teachers by exposing 
them to constructivist models of conceptual 
change such as the mental model-building 
strategy which focuses on the clarification of 
students’ alternative conceptions (Reinfried, 
2006a). Reinfried (2006b, p. 58) draws a number 
of implications from these findings including the 
need for teachers to: be aware of preconceptions 
and the necessity to clarify them; understand the 
range of formal strategies and resources available 
for diagnosing alternative conceptions; and allow 
for the individual construction of contextualised 
knowledge rather than focusing on the teaching of 
de-contextualised lists of facts.

It is important to note that despite the lack 
of research designed to investigate the links 
between student conceptions and pedagogy in 
Geography, a number of useful strategies for 
diagnosing student alternative conceptions and 
promoting conceptual conflict have been provided 
in the ‘Thinking through Geography’ literature 
(Leat, 2001; Nichols, Chandler, & Kinninment, 
2001). Likewise Roberts (2003) in her work on 
‘learning through inquiry’ examines the way in 
which inquiry-methodologies can be used to 
involve students in examining data, relating it to 
what they already know, identifying relationships 
and making connections to improve their 
understanding (Roberts, 2003). Both approaches 
provide useful methods for diagnosing the 
existing understandings of individuals and 
creating cognitive conflict to address naïve 
conceptions. What is missing however is 
systematic research designed to identify 
common alternative conceptions regarding core 
geographical concepts. An understanding of these 
ideas is an important first step in the development 
of curriculum and pedagogy for the promotion of 
deep understanding. 

Based on the analysis outlined above there are 
four clearly defined areas for future research in 
Geography. These include the investigation of: the 
preconceptions that students and teachers hold 
of key geographical processes and phenomenon; 
teachers’ knowledge of common student 
preconceptions; methods used by teachers to 
identify the mental models of students; and 
strategies for addressing alternative conceptions 
through instruction. A synthesis of the extant 
research on students’ preconceptions, together 
with additional research in a number of key areas, 
would be of particular benefit to the curriculum 
construction process. These areas might for 
example include: natural hazards, land and water 
management, coastal processes, economic and 
cultural integration, demographic processes, 
urban and cultural change and developmental 
Geography. 
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In times when environmental issues, particularly climate 
change are highly publicised, this book has a lot to offer in 
terms of practical solutions to a problem that can often be seen 
as overwhelming. Teaching geography is not just learning about 
the issues, it also involves showing students there are ways 
that they can get involved and help to solve them. This book is 
an excellent resource as it discusses many practical ways we 
can, as individuals, reduce our carbon and water footprints.

Broken up into chapters, each focuses on a different area of life 
in which we can become more sustainable. The book begins 
with explaining why you as a normal person can help reduce 
your carbon footprint. Subsequent chapters tackle a variety of 
issues including water, food, transport, energy, building and 
renovating, and personal care. 

Though not a text book, Crocombe has filled the book with an 
abundance of facts, figures, information and handy hints, which 
would be great for teachers to use as examples, case studies 
or simply to attract interest in the topic. For students it can be 
used for research and to extend their knowledge. 

The book would be helpful for topics including sustainability, 
natural systems, global warming, climate change, ecotourism 
and environmental management that are spread through the 
year 9–12 Geography and outdoor education curriculums. It 
includes plenty of great background information as well as 
directing the reader to websites for further information.

This book appeals to me because it provides a place to start 
investigating issues of minimal impact. Each chapter contains 
an abundance of thought-provoking discussion material and 
practical ways the average person can participate. I would 
recommend this book as a great additional resource for 
teachers and students.

Alison Stanley
Diploma of Education Student

Monash University, Clayton Victoria

Africa: atlas of our changing environment is a unique and very 
useful publication which brings to light stories of environmental 
change at 104 locations spread across every country in Africa. 

There are 316 satellite images, 319 ground photographs and 
151 maps, along with informative graphs and charts that give 
a vivid visual portrayal of Africa and its changing environment. 
Using current and historical satellite images, the Atlas provides 
scientific evidence of the impact that natural and human 
activities have had on the continent’s environment over the past 
several decades.

This Atlas underscores the importance of developing, 
harnessing and sharing technologies that help provide deeper 
understanding of the dynamics of the changes. The words 
and pictures within these pages also serve as a vivid reminder 
that Africa’s environment is a source of livelihoods from many 
African communities. 

The CD-ROM has three sections. The material is in PDF format 
and contains:

1. a general geography of Africa, which is very well 
illustrated with maps and images. There are also specific 
regional and local examples. The text is more suitable 
for high school, and contains much useful and recent 
information. However, the images and graphical resources 
could also be used at upper primary level.

2. a coverage of environmental issues, with more detailed 
examples such as the Congo Basin, Lake Victoria, 
refugee issues and dust storms.

3. a coverage of every African country with specific well-
illustrated examples of change over time using satellite 
imagery.

The CD-ROM also contains some very useful presentations 
based on each of the three sections.

Book Reviews

Reviews Editor: Geoffrey Paterson

A Lighter Footprint: A 
practical guide to minimising 
your impact on the planet 
By Angela Crocombe
Carlton North: Scribe Publications, 
2007, 236 pages, pbk, ISBN 
9781921215599 

      www.scribepublications.com.au

Africa: Atlas of our 
changing environment
Nairobi: United National 
Education Programme, 
2008, 290 pages, ISBN 
9789280729016. Available in 
hard copy, CD-ROM and a free 
44 MB download at 

www.unep.org/dewa/Africa/AfricaAtlas 
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This would be a valuable resource for either teacher use or 
student research projects. I downloaded the free version as well 
and it worked fine.

Franco Smargiassi
Tuart Hill, Western Australia

This series is filmed on location in various parts of the world, 
using narration by Rebecca Collingridge to track Cook’s life 
and career and the historical context in which his extraordinary 
voyages of discovery took place. Historical re-enactments 
and comment by academics and Cook observers make for 
an informative and entertaining format that lifts this series 
beyond dry biography. It appeals to a range of age groups and 
student abilities, detailing James Cook’s legacy on geographical 
knowledge and understanding, including spatial concepts of 
location, distance, distribution and scale. 

The series is presented in four parts, following James Cook’s 
life and career from his boyhood in North Yorkshire to his 
inglorious death in the Sandwich Islands (Hawaii). The young 
James Cook was attracted by landscape and topography and 
as a young seaman, his talent for surveying and making naval 
charts gained him quick promotion in the Royal Navy. Britain 
was expanding its Empire and it was important to clearly define 
its expanding boundaries. At a time when maps and charts were 
often inaccurate, and one-third of the Earth was still a mystery, 
Cook’s skill in cartography and obsession with accuracy and 
measurement led to his commission by the British Government 
to locate the widely speculated, but ultimately mythical, Great 
Southern Continent. 

Cook’s navigation of New Zealand and of the east coast of New 
Holland cemented Cook’s reputation as a brilliant navigator 
and cartographer, while his daring voyage to the frontier of 
Antarctica, employing the newly-developed chronometer to 
calculate longitude, exhibited Cook’s obsession with pushing 
the boundaries of navigation and of human endurance. 

Unhappy in retirement, an increasingly erratic Cook undertook 
his third and last voyage of discovery: a doomed attempt to 
find the fabled Northwest Passage to the north of Canada that 
would open up a fast sea route between Britain and China and 
secure the British Government’s monopoly of the lucrative tea 
trade. Defeated by the impenetrable Arctic ice, Cook and his 
crew returned to the Sandwich Islands (Hawaii) where his high-
handededness toward the local people led to his ignominious 
death.

Captain Cook: obsession and discovery is a valuable resource 
for both teachers and students of Geography that also draws on 
political and social history, anthropology, astronomy, science 
and botany in tracing Cook’s three great voyages of exploration. 
Vanessa Collingridge explores the man behind the legend, the 
personal and political forces that drove Cook, and his role in 
shaping our knowledge of the Earth’s landmasses and oceans. 

The accompanying Teachers’ notes provide a variety of 
classroom activities that make this a recommended and 
versatile resource for both students and teachers of Geography 
and also of History, English and Media Studies.

Jenny Campbell
Distance Education Centre Victoria, Thornbury Victoria

Internationally, there has been growing support for the use 
of geospatial technologies (including GIS) as a means of 
enhancing the quality of learning and teaching in education. 

For some, it is one of the most important technologies to have 
emerged in recent years, although the number of teachers 
adopting GIS, for example, has remained small despite the 
efforts of many ‘early adopters’. Numerous authors have 
identified factors that have contributed to this situation. 
However, ‘one of the barriers to dissemination of this innovation 
has been a paucity of research on its effectiveness in promoting 
significant learning in geography’ (Baker & Bednarz, 2003). 

Digital geography is a welcome addition to the International 
Geospatial Technologies (GST) education forum. This book 
brings together a collection of authors (and their work) 
providing a review and analysis of the theory, research and 
practice related to GST in social studies education. This 
collection of articles highlights the work of those who have 
pioneered GIS in K–12 environments, those who are using GST 
in the classroom, and those who are conducting research in the 
field. 

The book is neatly divided into four sections. The first section 
provides a timeline or social history of GIS in education and 
also describes the status of GST within high school Geography 
standards documents in the United States. There is also an 
overview on the development of an international geospatial 
education community.

Captain Cook: Obsession 
and discovery 

Written and presented by Victoria 
Collingridge 

Sydney: Film Australia, 2007, 
4x55 minutes DVD 

www.screenaustralia.gov.au Digital Geography: 
Geospatial technologies 
in the social studies 
classroom
Edited by A. J. Milson & 
M. Alibrandi 
Charlotte NC: Information Age 
Publishing, 2008, 314 pages, 
pbk, ISBN 9781593116729

www.infoagepub.com
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The second section provides examples and discussions of 
the GST use for the teaching of geography, history, civics, 
economics and environmental science. It explores a range of 
teaching opportunities including Internet-based GIS, online 
learning activities and Google Earth.

The third section addresses a range of theoretical perspectives 
that could guide research and practice in this field. A review 
of pedagogy is provided as well as suggested frameworks for 
including GST in education. 

The final section discusses the keys to success and the role 
of teachers when teaching with GST. Also highlighted is the 
importance of preparing teachers to implement GST in the K–12 
classroom. 

Digital geography is a well-structured book that presents a 
range of relevant issues relating to Geospatial Technologies in 
education. The book effectively details the history and status of 
GST in schools, and provides an insight into opportunities that 
exist for their application in the future. 

Whilst the context of examples for GST use in the classroom 
is American, the articles are well-written and researched. The 
book will provide some interest to practitioners and school 
faculty heads, however, the book seems to be more suited to 
those within the Geospatial Technologies research community. 

Reference

Baker, T., & Bednarz, S. (2003). Lessons learned from 
reviewing research in GIS education. Journal of 
Geography, 102, 231–233.

John C. Kinniburgh
The King’s School, Parramatta New South Wales

When asked to undertake this review I felt there could well be 
some useful material contained in the volume; maps and tables 
seemed plentiful even if the font was small. 

As a teacher of Victorian Certificate of Education Geography, 
it has some appeal as my knowledge of cotton growing was 
limited. I had just finished the Murray-Darling Basin section 
of our course where irrigated cotton growing tends to have a 
negative press. Our later topic of desertification makes a close 
study of the Sahel, so the locations were all in the right places. 

The book opens with a useful coverage of the history of cotton 
growing in Africa and its climatic and economic conditions 
for growth. The second section looks at individual country 
responses to the challenges of cotton growing. Section 3 delves 
further into cotton as part of national economies and its impact 

over the last two decades. Section 4 considers the two possible 
philosophic futures in organic cotton growing and the use of 
genetic modification. 

Mali is one of the sample studies from Section 2. As the largest 
exporter of cotton in Africa, two areas in the south were chosen 
that contrasted in terms of soil degradation, biomass and time 
rain fed cotton cropping had been practised in the region. 
The study found the cultivation of cotton benefitted the richer 
farmers and caused some environmental losses. Economically, 
the reliance on a single export crop was not a sustainable 
solution with fluctuating world prices. 

A further study of Mali in Section 3 looked more closely at the 
family and local economies of farmers with samples throughout 
Mali. This highlighted the labour and capital intensity of cotton 
that forced farmers to choose between its cultivation and direct 
subsistence food crops for the most reliable means to support 
families.

At a personal level, I found the book complex but worthwhile. 
My knowledge of the economics and conditions in sub-Saharan 
Africa has been vastly improved. Many of the generalisations 
about developing economies take on valuable detail from 
samples in the studies. 

But it is not a text for geography secondary students directly. 
The Victorian course, at least, requires nothing like this detail. 
Economic understandings – examined at a local, national or 
international level in the light of western subsidies and falling 
returns for the African grower – are too complex for the senior 
secondary student. Interesting questions are, however, raised 
in the use of genetically modified crops, NGO support for 
fair trade practices, and increasing organisation of growers 
to develop bargaining power. The maps and tables I thought 
originally could perhaps provide material for analysis would 
have only limited class use potential. 

I am sure indirectly I will use knowledge from this text as I 
speak to classes in the future even if the detail is never utilised.

Shirley Lahtinen
Ringwood Secondary College, Victoria

Hanging by a thread: Cotton globalization 
and poverty in Africa
Edited by William G. Moseley & Leslie C. Gray 
Athens OH: Ohio University Press, 2008, 297 pages, 
pbk, ISBN 9780896802605 

www.ohioswallow.com
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Jacaranda primary atlas: Teacher resource kit
The Kit allows teacher registration to teach on www.teachon.
com.au From this site, such updated multimedia as web links, 
downloadable maps and videos can be obtained. The Kit 
contains wall maps, a strategies and activities book, CD Atlas, 
and DVD of video lessons that show best practice for teaching 
geography lessons to primary students. Additional contents 
are wall maps of Australia human features, natural features and 
natural hazards, world countries and Galaxy Theme Park. 

This would be a great way to achieve whole staff professional 
development in this area. The DVD covers lessons on: What is 
a map?, index and glossary, symbols, keys and directions. The 
DVD would also form an excellent starting point for a middle 
years professional development team. 

The CD-ROM contains a World Interactive Atlas that allows 
students to search for any major city or geographical feature 
by either typing in the name or using the world map to search 
via regions or specific countries. This would be a fun feature to 
load onto classroom computers to deal with the situation when 
inquisitive minds inquire the whereabouts of unfamiliar places 
or features. The maps also include fascinating facts about each 
location that could be used as a basis for independent research 
or extension modules for gifted students. 

All student activity sheets, black line masters and illustrations 
can be printed from the CD-ROM. This would be of great benefit 
to teachers who can place this information in the school’s 
online environment. 

The strategies and activities book is a very inspiring resource 
to have. If your school cannot afford the whole kit, it would 
be recommended to purchase this book as a stand alone. The 
text is very easy to read and includes the curriculum grid that 
is in the atlas. The text is divided into five sections. A thorough 
starting point, that includes the history of atlases and mapping 
milestones, is provided in the first section. The next section 
covers the atlas in other curriculum areas such as numeracy, 
visual literacy and thinking skills. There is a whole section 
devoted to the more traditional skills of map reading, and 
world geographical features. The final section looks at thematic 
units such as Understanding indigenous people and includes 
complete unit plans and activities that follow the inquiry 
learning process. 

Jacaranda Primary Atlas
This is a very visual and stimulating atlas to read. It is ideal 
for middle years primary students. It is divided into a skills 
section, Australia, and world maps. The curriculum coverage 
is clearly mapped out in the atlas and easily provides the basis 
for the development of a scope and sequence chart or the audit 
of curriculum being taught. The headings in each section are 
colour coded and provide an easy visual reference for students 
to follow. The maps have geofacts that primary students would 
be able to comprehend and they have even included pictures 
of the geofacts for ESL students or students with language 
difficulties. A case study is presented with each map that tells 
a story about what life is really like in that area. Clearly-labelled 
keys explain the geographical features of each map that is 
presented in the atlas. 

World flags and statistics provide an excellent starting point 
for independent research into health and cultural issues on a 
global scale. Students who excel at numeracy could also create 
different types of graphs to record some of the information in 
those pages. 

The atlas makes great general reading and it would be good to 
see schools, where possible, releasing some copies into the 
nonfiction section of libraries for all students to engage and 
excel with. 

Margaret Canny
St John the Baptist Primary School, Ferntree Gully Victoria

Jacaranda primary atlas: Teacher resource 
kit (3rd Ed.)

Milton: John Wiley & Sons, 2008, ISBN 978073140718

Jacaranda primary atlas (3rd Ed.)
Milton: John Wiley & Sons, 2008, 231 pages, pbk, 

ISBN 9780731407118 

www.jaconline.com.au
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Ecosystem services provide valuable resources for human 
survival. These include food and fibre, climate amelioration, 
erosion control, pollination, as well as recreation and 
ecotourism services. This excellent report looks at the 
important links that exist between such services and the 
people of Kenya, especially those living in poverty.

Kenyans rely heavily on natural resources for their day-to-day 
survival – things such as livestock, soil, water and forests. 
The World Resources Institute has an impressive array of 
contributors to construct an analysis of the relationships 
between population and resources use. 

They do this through a series of maps and overlays, or, as the 
publicity material explains: ‘the atlas overlays georeferenced 
statistical information on population and household 
expenditures with spatial data on ecosystems and their services 
(water availability, wood supply, wildlife populations, and the 
like) to yield a picture of how land, people, and prosperity are 
related in Kenya’.

Throughout the work there seems to be an underlying 
assumption that better use of natural resources can lead to 
economic growth and the alleviation of poverty.

An important section of the atlas provides general findings 
about the use of maps for sociogeographic analysis. It 
concludes with four recommendations that are expected to 
advance a more comprehensive accounting of ecosystem 
services and to improve the understanding of poverty-
environment relationships in Kenya.

All maps and GIS data sets can be downloaded in PowerPoint 
format at www.wri.org/publication/natures-benefits-in-kenya

I believe the resource is best suited to more senior levels. 
For example, it would provide an excellent basis for Victorian 

Certificate of Education Geography Unit 4 Global Perspectives 
as it concerns itself with global problems associated with 
climate change, over-population, overharvesting and water 
availability. The resource would also be of value to teachers 
wanting data sets for student analysis in the fields of resource 
use, GIS, population, and spatial aspects of human well-being.

This would be an excellent teacher resource. It demonstrates 
how maps can be used to help analyse the relationships 
between ecosystem services and human well-being. The 
authors hope this in turn can improve government policy 
development in relation to resource management and poverty 
management. Whether such a hope is realised is, of course, an 
entirely different question.

Rob Wallis
Warrnambool Victoria

The contents of the Atlas are divided into an overview of 
Australia and world overviews. Each section covers the 
continents of the world and the final section covers the 
polar regions. 

The Atlas starts with a section that explains what maps are 
and how to read them. It attempts to teach the features of a 
map through using the acronym BOLTSS, which stands for 
Border, Orientation, Legend, Title, Scale and Source. Each 
part of the acronym is then explained in detail with labelled 
examples to further reinforce the understanding of BOLTSS. 

Each map is attractively presented with factual information 
relating to its subject. The maps are large enough that it 
would be very easy to practise finding set reference points 
using grid references. The factual information for each 
map is accompanied by colorful pictures that would be 
a great source of stimulation for students who are visual 
learners. The factual information could also be a very good 
starting point for inquiry research into countries and could 
easily be used to help students generate their own research 
questions. 

The Pearson primary atlas would be best used for Upper 
Primary Students though it could be used for Middle Years 
students to learn basic map reading skills. The sections 
covering Australia would be a great basis for integrated 
unit work about Australia, however the section about 
current issues was brief and only covered water, global 
warming, communication and Antarctica. Other sources of 
information would be needed if this was part of classroom 
investigations. 

Nature’s benefits in Kenya: An atlas of 
ecosystems and human well-being
Washington DC and Nairobi: World Resources 
Institute, 2007, 148 pages, pbk, ISBN 
9781569736425

www.wri.org

Pearson primary atlas

Melbourne: Pearson Education 
Australia, 2007, 143 pages, 
pbk, ISBN 9780733988837 

www.pearson.com.au
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To add to the value of the Atlas, and to make it more 
accessible to students who have specific learning 
difficulties, it would be a great idea to have a companion 
website or interactive DVD/CD-ROM included in the 
package.

Margaret Canny
St John the Baptist Primary School, Ferntree Gully Victoria

This atlas starts with five pages which briefly cover selected 
skills and concepts, satellite imagery, map projections, 
scale, and latitude and longitude. Four colour-coded 
sections follow on Australia (59 pages), Oceania (11 pages), 
World (75 pages) and World Themes (40 pages). Finally, 
there is a nineteen page index.

The Australian section covers each State and Territory 
with a mix of physical and thematic maps, and pairings of 
selected satellite and topographic map images from such 
places as Victoria’s Grampians, Uluru and Kata Tjuta in the 
Northern Territory, and South West Tasmania. 

A range of mapping and graphing techniques provides 
students with opportunities to discover features of 
Australia’s geography and to hone their map and graph 
interpretation skills. 

Maps for each capital city locate the central business 
district and the extent of the urban areas. Identical map 
scales permit easy size comparison. Further comparison 
is possible with provision of three or four choropleth 
maps which plot for each capital city population density 
and change, per cent aged under 15 years, average weekly 
income, and per cent born overseas. The areas mapped are, 
however, neither identified nor named. The area type (for 
example local government area) and names of those areas 
would help students and teachers who are unfamiliar with a 
particular capital city.

Regional map sections for the Americas, Asia, Africa, 
Europe and polar regions cover the world outside Australia. 
A range of maps and graphs for each region describes 
political, physical (temperature, precipitation and natural 
vegetation), population and economic features (land use, 
minerals and energy). Again similar formats permit both the 
study of a particular place and cross-regional comparison 
of the nature and distribution of different features.

The World Themes section presents some of the above 
regional features at the global scale. Additional themes such 

as travel and tourism, industry and trade, environmental 
and human concerns are also mapped and graphed.

I found this atlas has abundant information and a format 
that allows this data to be used to study both specific 
locations and for comparison between places. However, 
there are two additions that I request for future editions. 
First, all maps need a scale. Second, I would like a data 
source provided for each thematic map in order that I can 
further research and update that data.

Geoffrey Paterson
Distance Education Centre Victoria, Thornbury Victoria

This is a comprehensive text that outlines the parameters 
of effective outdoor education from the macro to the micro. 
Its six chapters provide context, rationales, pedagogy and 
practical examples for individual teachers, schools and 
school communities to support and encourage ‘viewing the 
schoolyard as an extension of the classroom’.

As the title infers, the major theme in this book is that the 
schoolyard – be it urban or rural, concrete or lush grounds 
– is a fertile environment for student exploration and 
learning. 

In the first chapter, the author articulates his view of 
‘outdoor education’ and the range of activities associated 
with this name. The author clearly states that the focus 
of this book is to teach traditional subjects across the 
curriculum through outdoor education. Current research 
and best practice strategies such as Constructivism, Inquiry 
learning, Multiple Intelligence and Bloom’s Taxonomy are all 
cited as supporting frameworks for this approach.

Chapters 2 and 3 comprise wide-ranging and practical 
discussions of the physical requirements and challenges 
inherent in establishing and maintaining an outdoor learning 
area and the nuts and bolts teacher planning for learning. 
Chapter 2 would be invaluable for school councils and 
communities who are motivated to provide beautiful and 
purposeful grounds for their schools. 

The recent support for, and success of, kitchen garden 
programs for primary schools is only one example of the 

Schoolyard-enhanced 
learning: Using 
the outdoors as an 
instructional tool, K–8

By Herbert W. Boda 

Portland ME, Stenhouse 
Publishing, 2007, 152 pages, 
pbk, ISBN 9781571107299
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garden themes mentioned. Others such as: Multicultural 
Garden, Fibonacci Garden and School Name Garden all 
appealed as vehicles to unite and motivate individual 
communities. Chapter 3 provides useful tips and check 
points for planning and following up on outdoor learning 
sessions.

Chapter 4 comprises a series of skill quests (lesson plans).
Time needed, suggested age ranges, nutshell statements 
and materials required head each plan. This section is easy 
to skim and scan and also provides stimulus for adaptation 
and individualised tasks. The process skills involved in each 
task are also nominated and provide a basis for negotiated 
or set assessment criteria and reflection questions.

Chapter 5 shifts the parameters of schoolyard learning 
away from the environment and science to incorporate 
Mathematics, English, Social Skills, Technology and 
Geography. It provides suggestion for inclusive (Multiple 
Intelligence?) theme based units of work that can be 
undertaken throughout the year.

The final chapter examines outdoor learning beyond 
the schoolyard and includes suggestions for the use of 
technologies, such as GPS, as recording tools for school 
activities and the implicit benefits, for learners, of wedding 
technology to outdoor pursuits.

This is a useful teacher/whole school resource for 
communities or schools who are passionate about the 
environment or looking for well-articulated reasons to 
promote environmental awareness within their school. 

There are samples of self-directed study guides, a data 
sheet in the appendix, and an extensive resource list of 
texts and USA-based websites for further information. It 
is reasonably priced and would be useful to many sectors 
within primary education community.

Bronwyn Cutts
Distance Education Centre Victoria, Thornbury Victoria

Senior Geography for Queensland 1 (2nd edition) is the first of 
two texts written specifically for the revised Queensland Senior 
Syllabus in Geography implemented in 2008. 

This text covers the thematic studies of Managing the natural 
environment and Social environments. Each thematic study is 
organised into three chapters. 

Skills in global 
Geography
By Grant Kleeman

Williamstown: Cambridge 
University Press, 2007, 
92 pages, pbk, ISBN 
9780521692687

www.cambridge.org

 

The first of these introduces the thematic study Investigating 
the natural environment followed by two focus units 
Responding to natural hazards and Managing catchments. Each 
chapter is introduced with the key Ideas and key Questions to 
be studied. These thematic units are supported by a variety 
of local, regional or national case studies as well as practical 
exercises involving a variety of statistical manipulations, 
extended responses involving analysis and decision making, 
fieldwork activities and some GIS activities. 

This second edition is a more cohesive and fluid resource 
for both teachers and students and so it is much easier to 
follow and provides direct links with the syllabus than its 
predecessor. While the first thematic study of Managing the 
natural environment is adequately covered we found Social 
environments not as comprehensive and in particular the 
chapter on Connecting people and places. In this chapter, we 
particularly found the exercise on assessing the options on the 
Eleanor Schonell Bridge (Green Bridge) unclear.

Early advertising of Senior Geography for Queensland 2 
indicates that this text will be accompanied with an e-book. It is 
a pity that the authors did not see the need for such an addition 
with the first book as updated figures, statistics and additional 
online and ongoing resources would make it easier to keep the 
textbook under review current with global issues.

Veronica Grant & Claire Fitzpatrick
Marist College, Ashgrove Queensland

As a reviewer it is always a good sign when someone 
notices the book and tells you ‘we have the copy of that 
and it is really useful’. Well that is exactly what happened 
with this text. So this was my introduction to the somewhat 
large, but colourful text Skills in global Geography. Whilst 
intended as junior secondary text, it has much wider use 
across Years 7–12 of the secondary curriculum. This is 
one of the main features of the text: it has a broad use and 
applicability. 

This large-size, colourful, book has instant appeal for the 
junior secondary student. Each page includes a variety 
of different data presentations, from maps, sketches, 
photographs, graphs, climate graphs through to historical 
and topographical maps. Colour is well used throughout the 
text and the print on the maps is clear. The text is divided 
into three sections: a Geography skills bank, Section Two 

Senior Geography for 
Queensland 1 (2nd Ed.)
By Bill Dodd, Iain Meyer, 
Phil O’Brien & Mick Law
Milton: John Wiley & Sons 
Australia, 232 pages, pbk, 
ISBN 9780731405923
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called Using your Geography skills and the last section 
presents Themes in Global Geography. The intended 
audience of the text is the junior secondary school student 
although its presentation and range of material suggests it 
would hold great appeal across much of secondary school.

The Geography skills bank includes a description and 
explanation of each type of skill being presented. These 
include working with: direction, scale, relief, landforms, 
field sketches, photographs, graphs, climate graphs and 
weather maps. 

Each skill has a range of questions devoted to investigating 
its application. Instructions for constructing a cross-
section, drawing a field sketch, or constructing a bar 
graph are well explained with appropriate illustrations and 
instructions. Whilst some skills are easily focused on years 
7 and 8 the more complex skills of the senior Geographer 
are accommodated. Cross-sections and field sketches are 
skills that are useful in the middle to senior school as is 
photographic interpretation. So it is evident that this junior 
school text becomes a feasible purchase for its applicability. 

The section called Using your Geography skills presents 
a location, its topographic map, a key, at least one 
photograph and accompanying questions. Locations 
include Madang in Papua New Guinea, Milford Sound and 
Mt Ruapehu in New Zealand, Cuzco, Machu Picchu and 
Cordillera Huayhuash in Peru, Banff and Whistler Resort in 
Canada, and Bantry Bay and Shehy Mountains in Ireland. 

These are presented as a double-page spread and, because 
of the book’s physical size, are visually interesting with 
good-sized photographs and graphics. Conventions are 
clearly visible on each topographic map. The questions 
are graduated in difficulty and they are frequently a means 
of using the text over the year levels, so enhancing its 
purchase and likely use. 

The questions could also be used in a differentiated 
classroom as they are graded in difficulty and so could be 
used for students with different abilities. An interesting 
feature of this section is the inclusion of historical maps, 
graphs, photographs and text describing the Gallipoli 
Campaign. This would be relevant as a Geography task, or 
one at home in a multidisciplinary unit. Likewise, the two 
double pages on the Kakoda Trail are of equal interest and 
with similar cross-curriculum application. There are also 
two double pages on the London Olympics. This section 
would also be useful as a means for developing skills tasks 
for tests or exams.

The third section of the text presents maps and data 
addressing a theme such as human rights, refugees, 
urbanisation, energy sources and use, and climate change. 
Again a range of current data is included via maps, 
diagrams, photographs, and cartoons to support the 
introductory text and questions. This section of the text 
would easily lend itself to application as a broadsheet data 
presentation. It could be used as a focus for tests or exams 
on one of the issues listed. This is a boon for the class 
teacher who may find sourcing a range of current material 

difficult. Again the questions provide useful stimuli for the 
teacher.

This text encourages the use of alternative material 
such as the Atlas and any other classroom resources. In 
addition, it is a ready to use, stand-alone text that provides 
graduated tasks that would develop a student’s grasp and 
understanding of key geographic concepts. This is probably 
not a text to be worked through from cover to cover across 
a single year. It is ideally suited to supplement additional 
texts. It is likely to be very popular as a class resource, or 
class text, where a teacher can select a relevant example 
as needed. The book could also find favour as a home 
book or revision text. It would also serve as a useful text in 
the preparation of lessons where a teacher is absent. It is 
probable that this text would be well suited across a range 
of levels and purposes 7–12. So while it is described as a 
junior text, its layout and range of graduated questions give 
it wide application across the secondary curriculum.

Kerry Bainbridge
Brentwood Secondary College, Glen Waverley Victoria

Little could be more important in this century than 
attempting to address the global challenge of sustainable 
development. A critical component of this is reflected in 
the declaration by the United Nations of the Decade of 
Education for Sustainable Development from 1 January 
2005. Sustainable futures addresses these pressing global 
concerns, concerns core to the discipline of geography.

The Foreword, by Anne Buttimer, and the following editor’s 
Introduction, outline the seeds of the project which resulted 
in this book, a project which ‘sought to build local area 
networks with commitment to sustainable futures for 
natural protected areas, the use of forest resources and the 
management of water supplies’ (p. vii). 

The following three chapters of the volume variously 
describe the global ‘problem’ of the need for more 
sustainable forms of development to provide local 
communities with better access to the essentials to sustain 
life, emphasise the importance of global education in 
creating a shared vision of a more sustainable future and 
suggest policy responses to reduce resource consumption 
and environmental pollution. These overview chapters 

Sustainable futures: 
Teaching and learning – a 
case study approach 

Edited by Margaret Robertson 

Camberwell: ACER Press, 
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provide summaries which would be of use to geography or 
environmental studies students and their teachers.

Subsequently, chapters five to twelve present a range of 
location-specific case studies, from countries as diverse as 
Thailand, China, India, Mexico, Chile, Argentina, Portugal 
and Georgia. These chapters encompass issues as varied 
as ecotourism, community sustainability, education for 
sustainability and the management of urban water, forest 
fires and disasters. In these lie the real strengths of this 
volume. The diversity of contexts from which the applied 
local level case studies are drawn, along with their useful 
supportive illustrative material, mean that many, in whole or 
in part, provide information ideal for classroom use by the 
teacher of senior secondary students or of undergraduate 
tertiary students. 

The description here of methodologies used to engage 
students or communities in projects to both improve 
quality of life and conserve the environment would also 
be invaluable to practitioners of community education, 
particularly those interested in education for sustainable 
development. Most importantly, these case studies 
demonstrate the power of human agency in imagining and 
determining a better future for they, in the editor’s words, 
‘offer hope for students and their teachers ... provide 
material evidence of how the application of leading edge 
thinking on global issues is having an impact at local levels’ 
(p. 230).

Associate Professor Barbara Rugendyke
University of New England, Armidale New South Wales

The content is divided into two sections. The first provides 
some insight, through various studies, into how students 
(mainly primary aged) think about place geography, 
especially in relation to their concept of countries and 
culture. The second section looks into the processes which 
teachers can use to successfully teach about countries and 
what distinguishes one from another.

The book concentrates on basic geographical concepts in 
relation to countries such as geographical features and 
culture.

The most outstanding features are the precisely set tasks 
that enable students to gain an understanding of concepts 

Teaching about other countries: A teaching 
model for primary and middle school 
teachers 
By Mark Wildy & 
Francine Smith

Adelaide: Global Education Centre (SA) Inc, 2007, 63 
pages, pbk, ISBN 9780958103510

www.global-education.asn.au 

common to all countries. For example, what is a country?, 
natural or built features, people, culture and religion, 
symbols, anthems and artefacts.

I find the book’s layout and structure clear in its delivery 
of information and exceptionally easy to read. All the tasks 
are workable and easy to present to a class with minimal 
preparation.

The book is suitable for students from years 4 to 9, 
depending upon the ability level of the students in both the 
upper and lower range.

It is a teacher’s resource only and offers good value

The only criticism I have is, that like many similar texts 
dealing with Social Education, it overplays the ‘always 
have a positive attitude’ card. The simple fact is that there 
are certain aspects of some cultures that are socially 
unacceptable in relation to basic human rights.

I recommend this text but the teacher needs to have an 
open mind when dealing with some of the tasks.

Gary Harper
Leanyer Northern Territory

Most geographers would be familiar with Dr John Snow’s 
map showing the distribution of deaths from cholera in 
London in 1854. This readable book traces the creation of 
this map and how Dr Snow used this spatial information 
to establish the links between contaminated water from 
the communal pump in Broad Street and the incidence of 
cholera.

Cholera was a deadly reality for urban dwellers throughout 
history, and still is in some cities in the developing world. 
As Johnson points out, ‘When John Snow stepped up to 
the Broad Street pump in 1854, London seemed to be 
destroying itself. You could leave town for a weekend and 
come back to find ten percent of your neighbours wheeled 
down the street in death carts. That was life in the big 
city’. Dr Snow’s new theories ran counter to the prevailing 
medical wisdom that held that cholera was spread through 
atmospheric miasmas or bad air and much of the book is 
taken up with his trying to convince the health authorities 
that this was not the case, but that contaminated water was 
the cause.

The ghost map: A street, a city, 
an epidemic and the hidden 
power of urban networks 
By Steven Johnson

 London: Penguin, 2008, 299 pages, 
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While the focus of the book is the creation of the map and 
the lessons that were to be learned from it, the book is 
more wide-ranging than that. It examines the rapid growth 
of industrialisation and urbanisation in London and the 
increasing globalisation of the city during this period as well 
as identifying the problems that arose from not providing 
the necessary infrastructure required to meet the changing 
needs of the city. 

Johnson claims that this map helped to change the way 
that people thought about how diseases were spread and 
the way that people thought spatially with its bird’s eye-
view, linking the weekly list of deaths to the location of 
neighbourhood water supplies.

The ghost map is a very readable and accessible resource 
aimed at the general reader. Teachers who cover urban 
issues would find it a very informative and useful 
supplement to their lessons, with some graphic details 
of the living and working conditions for many of the 
inhabitants of mid-nineteenth century London, and lessons 
that can be learned about planning for future urban centres. 
The ‘ghost map’ itself appears on page 190, although it 
lacks a clear title, scale and a key. While the term spatial 
association is never mentioned explicitly in the text, this 
spatial concept underlies the basis of the map.

John Ramsdale
Catholic Ladies’ College, Eltham Victoria

Do you have the Bureau of Meteorology as your home page, 
always turn to the weather map when you buy a newspaper, 
or watch the Weather Channel? If so, The weather watchers 
will appeal to you.

This extensive history of the Bureau of Meteorology (BOM) 
was commissioned as part of the celebrations of the Bureau 
which commenced operations on 1 January 1908. The 
history, however, is not confined to the last century and 
begins with the first European settlement in Sydney Cove 
in 1788 and the daily observations of Lieutenant William 
Dawes. The first intercolonial meteorological conference 
held in Sydney in November 1879 agreed to promote 
cooperation among ‘all the Australasian colonies for the 

investigation of storms, as well as for agricultural and 
general climatological purposes’ (p. 9). Not long after, 
telegraphed reports from all over Australia were being 
published in the daily newspapers, and demand began 
for more reliable records and forecasts. The twenty-four 
chapters document the scientific advances in equipment, 
collection and data interpretation, and the challenges and 
frustrations of the Bureau in providing accurate information 
to a wide variety of audiences. 

The comprehensive index provides opportunities for 
geography teachers to trace, for example, the history 
of meteorological observations in the Antarctic from 
observations taken by members of Shackleton’s 1907 
expedition, to the establishment of weather stations 
at Antarctic bases, and more recently to the present 
when approximately twenty BOM staff are engaged in 
weather observations and climate monitoring, both of the 
atmosphere and the sea (p. 467). Those interested in efforts 
to break the drought might be intrigued by the photograph 
and description of the Steiger-Vortex rain maker gun used 
unsuccessfully in Queensland in 1902 (p. 36). The BOM’s 
role in international climate change research from the 
early 1950s through to the present is also of interest. Two 
fascinating chapters covering the period of the Second 
World War also highlight the importance of, and the 
difficulties the BOM faced in providing, timely and reliable 
information for the military, especially the RAAF, and for the 
civilian population. 

The weather watchers is much more than a chronological 
history of the Bureau. It documents the lack of funding, the 
interstate rivalry and the personalities involved. Part of the 
appeal is in the anecdotes and examples used to illustrate 
the various periods of the history of weather observations 
in Australia. This book will be welcomed by those with a 
major interest in meteorology, and for those with an interest 
in the role of a scientific organisation in the history of 
Australia.

Jenny Brown
Monash University, Clayton Victoria

‘While years of drought mean many Australians wouldn’t 
consider leaving the tap running while they brush their 
teeth, the coffee shop chain Starbucks leaves a tap running 
all day in each of its 23 Australian stores ... The practice, 
followed in all 10,000 Starbucks stores worldwide has been 
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water in the home and garden, and methods local councils 
have put in place with stormwater schemes, recycling and 
water sensitive design. This could be a take off point for 
students to research how their local area manages their 
essential resource of water and how it will be affected by 
climate change.

Wahlquist says, ‘Putting water saving schemes in place 
is an empowering, if at times frustrating, experience’. 
(p. 191). Students and others can be empowered by 
reading and discussing the examples of these big and 
small scale projects in Australia. The end notes, which give 
all references, would allow them to follow up particular 
interests. Who knows – our empowered students may yet 
change the way Starbuck’s coffee shops manage water in 
their Australian stores!

Margaret Calder
Goodwood South Australia

Transport revolutions is very timely in considering how we 
might plan for the next transport revolution as oil declines, 
predicted here in 2012 (i.e. in four years). With some 90 per 
cent of our transport of people and freight currently using 
oil, the scale of change needed is urgent and massive if we 
are to plan to avoid economic recession, political instability, 
and hunger. 

The book notes a similar urgency to adapt transport and 
energy systems to protect our climate; but argues that oil 
depletion and rapidly growing fuel import costs will be a 
greater motivator for government. 

The book begins by reviewing some interesting past 
transport revolutions, and how communities and businesses 
adapted, to show what may happen with the decline in oil-
based transport. It then reviews current transport patterns 
and some negative effects, oil production and alternative 
fuel potential. 

It proposes an Oil Depletion Protocol (ODP) – much like 
the Kyoto Protocol – to reduce oil use and production in an 
orderly way. It proposes reducing transport oil use between 
2007 and 2025 in richer countries by 40 per cent while 
allowing poorer countries to grow no more than 25 per cent 
– similar to proposed greenhouse gas cuts. 

slammed by environmental groups as unnecessary and 
irresponsible ... (however) the company insists the practice 
is necessary to keep taps clean and the utensils that are 
washed in the sink hygienic’. (Josephine Tovey in Sydney 
Morning Herald October 8, 2008 p. 3)

Reading this startling report on wasting water in our 
drought stricken land, reminded me of a 2006 conversation 
in the shower block of a Central Australian camping ground. 
The young American backpacker cleaning her teeth next 
to me had the tap running full on. ‘In Australia we have a 
critical water shortage,’ I said to her, suggesting she turn 
the tap off as everyone else was doing. She didn’t. She 
shrugged and said, ‘But we don’t do that. We always leave 
the tap running, it’s much easier’. I wondered what else I 
could say, when a young Australian student – about Year 
9 or 10, came to my aid. ‘You should turn it off you know,’ 
she said, ‘we learnt about water in Geography. It’s very 
precious in Australia and now there’s drought as well. We 
are learning about that too’.

This student would be in senior school now and I am sure 
she and her fellow students and their teachers would gain a lot 
of interesting facts and examples from Thirsty country, so that 
they can continue the argument and educate others. 

Wahlquist is a highly respected, award-winning journalist 
for The Australian. She has been writing about rural issues 
for the last decade, accumulating a wealth of knowledge, 
which she shares so cogently. In the introduction, she says, 
‘As I researched and wrote Thirsty country I was guided by 
Peter Cullen’s words: “I have always felt that knowledge was 
better than ignorance, and we should try knowledge in this 
country because ignorance has not got us far.” These were 
invaluable reference points, particularly as Peter suggested 
I write this book’ (p. 11). 

Wahlquist looks at the geographical facts, the economic, 
political and environmental paradoxes associated with water 
retention and distribution, the various schemes that have 
been put forward in all States and capital cities to manage 
the water crisis, both those that have and haven’t worked, 
the sustainability and costs of such schemes and the 
innovations Australians have made to live within the water 
constraints. 

Maps, diagrams and boxes with informative factual accounts 
and examples are found throughout in clearly set out chapters: 
Where the Water Runs; Climate: the systems that drive 
Australia’s rain; Capturing Water; Urban Water Use; A Tale 
of 5 Cities; Water in Agriculture; The Murray-Darling Basin. 

Well-written discussion of examples in these chapters 
shows how our water policies have been influenced by local 
and national politics and various lobby groups. As well, 
they present forecasts of how climate change will impact 
on our water problems. As Wahlquist said in The Australian 
(October 23, 2008, p.11), ‘Essentially the rivers of the 
Murray-Darling Basin are determined by evaporation and 
that makes them particularly vulnerable to climate change’. 

The final informative chapter, ‘What individuals and 
communities can do’, discusses ways individuals can save 
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The book considers how the USA and China might achieve 
this through actions which are also applicable to Australia. 

These measures include:

•	 government commitment to a new approach to transport 
and urban development to stop building new oil and 
car dependent projects, roads, airports and car-centred 
urban settlement patterns

•	 oil	taxes	to	fund	massive	expansion	of	electric	
transport because it is the most energy efficient, readily 
introduced, and adaptable to different energy sources 
and renewable energy. 

It recommends, local and high speed long distance trains; 
trams, trolley buses and personal rapid transport vehicles 
that can connect to the electricity grid like a tram and then 
make short journeys off the grid using a small battery. It 
does, however, overlook opportunities for more localised 
services and walking and cycling.

The book encouragingly concludes with some of the 
expected benefits of new ways of travelling in comfort 
at slower speeds and improvements expected in urban 
environments. 

The book is very comprehensive but complex with detailed 
graphs and tables, and large numbers, suitable for 
experienced readers. It is most applicable as a reference for 
teachers, senior students and to university courses in urban 
and transport planning, economics and public policy. 

Transport revolutions could be used as a resource for study 
and student discussion on 

•	 alternative transport options – are grid connected 
electric vehicles the best mode? How could they work 
beyond the trams, trains and buses we are familiar with?

•	 how we can respond to both climate change and oil 
depletion together in planning our cities, transport 
investment and lifestyle choices? Is an ODP needed? 
How can we manage resistance to change from the 
current system? 

•	 how do current local transport plans in students’ cities 
respond to the need to reduce oil use and greenhouse 
gas emissions? Do the plans assume driving-as-usual or 
adapting to a changing future? What should be proposed 
instead?

Catherine McNaughton
Glen Huntly Victoria

You can save the planet is a reference book for school 
students that outlines ways in which they impact their 
environment and how they may reduce their impact. 

The book follows a student’s typical day and, using the 
analogy of the carbon footprint, explains and demonstrates 
the individual’s effect on their local and global environment. 
Key issues relating to climate change, the greenhouse 
effect, fair trade and food miles are discussed. The book 
concludes with a diary that students fill out to keep a record 
of their environmentally positive and negative actions. 

This reference book is appropriate for students over 11 
years of age. The main geographic concepts it covers relate 
to issues of climate change and sustainability at a level that 
would make the book a useful resource for years 9 or 10 
students in Victoria. 

The book offers a variety of ways in which students can 
make a difference to their environment at an individual level. 
It contains many facts and statistics relating to human-
induced damage to the environment and how lifestyle and 
purchasing choices in one country can negatively impact 
people in other countries. This student resource could be 
used as an individual student activity or as a whole class 
project, recording positive and negative environmental 
impacts over a period of time. The diary at the end of the 
book is intended for use over a six-month period, which 
may not be practical, but it could still be a useful tool if 
used over a shorter period. 

The main drawback to the reference is that being an 
English publication the facts and statistics relate to the 
United Kingdom and so some relevance may be lost on 
Australian school students. There would, however, always 
be Australian equivalents which could be discussed by 
the class in conjunction with the text and, taking this into 
consideration, this resource has my recommendation.

Alexandra Chatain
Diploma of Education Student, Monash University, 

Clayton Victoria

You can save the planet: 
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