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To Become a Nation of Skilful Thinkers
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e, as teachers, find ourselves facing a continual reinvention of
our educational systems. But revised curricula, new testing
mandates, increased levels of accountability, and rapidly evolving
educational technology don’t seem to be pulling us out of the malaise
that bedevils us at the speed that the world demands. Perhaps we
have been looking in the wrong places.
In this book we offer a unique perspective on the teaching of
thinking because:
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1. The ability to think metacognitively is essential if we expect
our students to be prepared to live productively in a rapidly
changing world. This book focuses on the teaching of metacognition to children so they will become more skilful thinkers and
independent, lifelong learners.
2. This book provides an easy access to the theories underlying
classroom practices. Teachers who read this book will understand why they do what they do.
3. This book demonstrates practical ways in which school and
home can cooperate to create vibrant learning communities.

Our Rationale for Writing This Book
Australia is forging an increasingly influential presence in the world
based primarily on the strength of our economy. An examination of
the composition of Australia's Gross Domestic Product reveals the
© 2012 Hawker Brownlow Education • 9781743306246 • CO6246
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following: agriculture accounts for only 4% – a far cry from the days
when Australia was said to "ride on the sheep's back". Industry
accounts for 24.6% and services for a significant 71.4% according to
2011 estimates (http://www.cia.gov/library/publications/theworld-factbook/geos/as.html). Geographically and economically we
are firmly planted in Asia with over 61% of our exports going to Asia.
Some disquieting information can be found in the major international study of student progress, the Program for International
Student Assessment (PISA). This test, developed by the Organization
for Economic Co-operation and Development (OECD), examines students from the major developed countries – countries responsible for
roughly 90% of the world economy. PISA tests 15 year olds in mathematics, science and reading every three years. While Australia consistently performs above the OECD average in each of these three
areas, we are increasingly outperformed by the very nations on
whom we depend to buy our products – China (both Shanghai and
Hong Kong), Korea, Japan and Singapore.
Our continued prosperity in an increasingly competitive global
economy is at risk if we cannot maintain our comparative educational
excellence. Our continued success must be built on the foundation of
a skilled and innovative next generation. We have a population of 24
million compared with China's population of 1.3 billion. We cannot
afford to rely on a small stratum of our population to contribute to
our future prosperity. We must ensure that every child, regardless of
gender, social stratum or ethnic background has the skills of creative,
innovative thinking. We may be very small in numbers, and that
makes it even more imperative that we be very clever. We have liked
to think of ourselves as the "lucky country" but that could easily slip
from us. Already we have seen a significant slip in our PISA reading
scores between 2003 and 2009.
That is the bad news; now here is the good news. At a time when
we face this growing global challenge from the developing world,
our emerging understanding of the human brain provides a means
to rise to this challenge. Research from a variety of disciplines has
produced a new picture of how the brain operates and how it learns
most effectively, a picture that emphasises the brain’s plasticity – it
is an organ capable of continuous improvement and change. This
new knowledge not only helps to explain how the brain operates, it
also provides a means of self-understanding that can lead to new
ways of learning – the skill of metacognition. Educational practices
need to move beyond endless reforms of curriculum and assessment and accountability measures and incorporate these new
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understandings into the ways in which we do things in our schools
and universities.

The Focus of the Book Is
on Thinking About Thinking
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So this is a book about metacognition, a long word which means thinking about how we think. It is an important concept because it is only
by thinking about how we think that we can consciously and continuously improve our thinking. It is the only way to become skilful
thinkers and independent learners.
The book is directed to teachers and school administrators who
want to see their students transformed into skilful thinkers and their
schools transformed into thoughtful and thought-filled places of
learning. Skilful thinkers can adapt their thinking to new situations
and transform what they learn in one context into another. When
faced with new problems, they can formulate a plan of action and
proceed to a solution. In a society where readiness for work is an
increasingly significant factor in educational planning, we need to
remain alert to the fact that if we train a young person with the skills
required for a particular job and that job disappears, then he is trained
for something that no longer exists. But if we educate young people
who are flexible, metacognitive thinkers, they will be able to adapt
their learning and find their way successfully in new territory.
Chapter 1 discusses the two major forces acting to change traditional education: first, the knowledge that the brain is plastic, which
implies that we need to teach students how to use this flexibility, and
how to think about their thinking so they can control their learning;
and second, the global revolution in information and communication
technology, which is changing the way people work, which in turn
mandates a change in how students are prepared in order to deal
with this changing workplace. In fact, many of the jobs that students
entering school for the first time this year will be expected to fill a
decade and a half later are not even defined yet.
Chapter 2 summarises the relevant brain research on how people
learn and introduces the principles of metacognition that underlie
this work. We provide sufficient depth to justify the techniques for
enhanced learning that follow and point readers to additional
resources, should they wish to delve deeper.
Chapters 3, 4, 5 and 6 deal directly with metacognition, defining
it carefully, deconstructing it into its constituents, and finally discussing the importance of language to metacognition.
© 2012 Hawker Brownlow Education • 9781743306246 • CO6246
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Chapters 7 and 8 focus on the implementation of metacognition,
first in problem solving and then in the organisation of knowledge.
The final three chapters, 9, 10 and 11, provide strategies and tools
for teaching thinking. Chapter 9 looks particularly at the role of questioning in eliciting metacognition and deeper levels of thinking.
Chapter 10 provides some very practical strategies both for metacognitive note taking and for assessments that recognise the significance
of metacognition, and in Chapter 11 we examine what schools can do
to create a culture of metacognitive thinking throughout the school
and in partnerships in learning with parents.
The final section provides a set of practical resources for teachers
to help encourage metacognition with their students. It also provides
materials schools can use to encourage and inform parents of ways
they can participate in their children’s learning.
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A Personal Perspective on How
We Came to Write This Book
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In a time when lives are lived at a fast pace and dinner-table conversation has become a rarity in many households, we have stuck to the
old traditions and share our thoughts about events of the day around
the dinner table in the evening. It was these conversations that provided the genesis of this book. We often began discussions that grew
out of our own frustrations as educators.
Pat had been a teachers' college lecturer, a classroom teacher and,
most recently, a principal in both Australia and the United States. She
would describe the difficulties of trying to create a productive learning environment in her current low-achieving and disadvantaged
school.
At the same time Martin, a university professor of physics, was
struggling to help his students achieve a conceptual understanding of
science. While these students learned facts and simple procedures
easily, when faced with questions or problems that required a deeper
understanding of the concepts involved, they faltered. As these discussions progressed, it became clear to us that the problems of these
two different pedagogical situations had similar roots. Both had to do
with thinking.
The system in the United States seemed relentlessly focused on
standardised test results, school accreditation and data analysis and
we both saw an increasing tendency to follow these practices developing in Australia. Pat was fearful that with too much focus on the
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development of test-taking skills, the memorisation of content, and
the learning of routines and formulaic responses to test questions that
the teaching of skilful thinking and understanding might be forced to
take a back seat. Awakening in students an understanding of their
own thinking processes and teaching them how to think skilfully is a
complex, time-consuming process. There never seemed to be time for
this as pressures increased to cover curriculum content before the
next round of testing.
When the school region brought Dr Arthur Costa to provide professional development to principals, it was an “Aha!” moment. Costa
introduced a list of habits or dispositions that characterise the behaviour of successful people facing complex problems. He called this list
the Habits of Mind. It became crystal clear that the path to lifelong,
independent learning had to include the teaching of thinking. It was
not an optional extra, but was fundamental to the success of every
other kind of learning. Without the teaching of thinking, all of the test
taking and passing in the world would not develop lifelong learning
skills. It also became clear that this was not just something that
applied only to schoolchildren.
All the adults involved in the endeavour – the parents, the teachers and the administrators – needed to be skilled thinkers as well.
Skilled thinking needed to be part of the world outside the classroom
– in government, in civic responsibility and participation, and in the
workplace. The Habits of Mind provide a structure within which
educators, parents and the wider community can organise all the
things we know to be so important about learning but have been in
danger of forgetting. It also finally gives us a straightforward, jargonfree language that will enable us to talk about our thinking.
Over the last 20 years, Martin’s primary concern in teaching
physics at the university level had been to have students come to
understand underlying concepts. It was not too difficult to teach
students to solve simple physics problems expressed verbally, to
plug in the numbers and turn the mathematical crank. But when
students were asked questions that involved a deeper understanding
of underlying concepts, they often became confused about what was
being asked. They seemed to have no clear thinking procedures they
could apply to sort out their confusion. For example, in learning
about motion, students learn about how objects move under the
influence of gravity near the surface of the earth – about the flight of
soccer balls and such. At another point they also learn about the
forces required to keep an object moving in a circle. They are able to
understand each of these two concepts individually. However, when
© 2012 Hawker Brownlow Education • 9781743306246 • CO6246
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faced with a question like “Why does an object dropped near the
surface of the earth fall while the same object dropped in a space
capsule floats?” many students respond by stating that gravity at the
space capsule is much weaker than on earth. In fact, the gravitational
force is only about 5% less in a low-earth orbit. Students found it difficult to combine their understanding of gravity and circular motion
to answer the question; moreover, they often didn’t know what steps
to take to resolve the question.
Martin tried to engage the students in classroom discussions
about how they were thinking, but it became clear that the content
language, the language of physics and mathematics, was not sufficient to address all aspects of the students’ thinking. Something else
was needed. When Pat told him about Art Costa’s visit to her school
region and the Habits of Mind, he too saw the light. Together they
began a systematic exploration of what else in addition to content is
needed to engage students in a discussion about their own thinking
and learning and, in the process, deepen conceptual learning. The
result of that exploration is this book.
We were most influenced by three specific pieces of work: the
American National Research Council reports on How People Learn, the
circle of ideas surrounding the Habits of Mind of Costa and Kallick,
and the metastudies by the Mid-Continent Regional Education
Laboratory and Robert Marzano describing effective teaching and
learning strategies.
The How People Learn series explores the research of a broad range
of experts in most aspects of learning (National Research Council,
1999, 2000, 2005). Its findings clarify the three most fundamental
aspects of flexible learning:
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• understanding and dealing with prior knowledge of a subject;
• understanding how knowledge is organised in one’s brain; and
• the importance of thinking about one’s own thinking, or metacognition.
The work of Costa and Kallick builds on this framework by providing and elaborating on a set of dispositions or habits that characterise successful people (Costa & Kallick, 2000, 2008). These are the
habits used by skilful thinkers who know how to behave when faced
with complex problems and who are flexible learners.
Robert Marzano has identified a set of strategies that are used by
successful teachers (Marzano, Pickering & Pollock, 2001). We demonstrate in this book how many of these strategies can be used by teachers
CO6246 • 9781743306246 • © 2012 Hawker Brownlow Education
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from pre-primary to tertiary levels as they develop learners with the
ability to think effectively and become independent, lifelong learners.
The more completely we understand the thinking processes
involved in learning and problem solving, the more likely we are to be
able to monitor and adjust our practices in ways that further successful behaviours. We are not advocating endless navel-gazing and introspection. When confronted with problems, we need to find solutions
and act on them in a timely fashion. But shooting from the hip has
gotten us into a great deal of trouble, personally, socially and politically. As we face the increasingly complex problems in our schools,
our homes and in the workplaces of our nation, we need to understand what we are doing, we need to think before we act, and we need
to be sure that our thinking is explicit and appropriate. It is imperative
that we think about our thinking!
We are grateful to many people: to Arthur Costa, who has been our
constant source of encouragement and whose work with Bena Kallick
was our inspiration at the start of our journey; to James Anderson and
Elaine Brownlow, who supported our efforts in Australia; to Raj
Chaudhury and Randy Caton in the United States for many useful
discussions; to Richard Bartley, who was for Pat an important mentor;
and to Deborah Stollenwerk and Alan Cook, who have guided us gently through the intricacies of editing.
We dedicate this book to the many classroom teachers in both the
United States and Australia who have embraced these ideas and
enriched our understanding as they shared their experiences and
their thoughts.
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1. METACOGNITION MONITOR
How successful was your thinking?

What thinking skills and tools did you
use? (Cognition)

What would you do differently if you
did this task again?
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What were you thinking about?
(Content)
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Which Habits of Mind supported your
thinking? (Conduct)
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2. METACOGNITIVE PLANNING TEMPLATE
This is not intended to be a complete planning template. It is intended
that it be infused into existing planning formats
Content
Year 3 science. Students will classify materials as solid, liquid or gas.
Cognition: Thinking Skills
Identify, describe, name, list, compare/contrast, classify. Which ones can
children already do? Which ones do I need to teach explicitly as part of this
lesson? Do students know how to perform the thinking skills?
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Cognitive Tasks That Require Thinking Skills
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• Can students describe the steps in the thinking process?
• Can they correctly label the skills when they use them?
• Do they apply the skills spontaneously when solving problems?

Children will identify a series of pictures/drawings of materials and identify,
describe and name them.
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• Teacher explains the differences between solids, liquids and gases using
three examples.
• Children work in groups to classify materials.
• Each group prepares a table classifying materials and adding any other
materials they can think of.
Conduct: Activating Habits of Mind
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The Habits of Mind focused on in this lesson will be Thinking Interdependently,
Communicating With Accuracy and Precision, and Gathering Data With All the
Senses.

©

Do any of these Habits need to be taught explicitly? If so, spend time examining,
demonstrating and role-playing the subskills.
• Each Habit will be written on the board and briefly discussed at start of
lesson.
• One or two subskills for each Habit will be included.
• Examples of use will be acknowledged by teacher as children work.
Metacognitive Review
At the conclusion of the lesson, students will review the thinking skills and
Habits of Mind that they used, either orally or using a Metacognitive Monitor.
“How did you distinguish between the materials?” “How did you decide what
they were?” “Could you have done it any other way?”
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