el Frameworks
naed fOr Thinking


http://www.cambridge.org/9780521848312

Frameworks for Thinking

This handbook focuses on the thinking processes necessary for learning. It
provides descriptions and evaluations of 42 major frameworks including
Bloom’s taxonomy, de Bono’s lateral and parallel thinking tools, Gardner’s
theory of multiple intelligences and Paul’s model of critical thinking.
Unique in its comprehensive coverage and interdisciplinary approach, it
offers easy-to-grasp summary tables for each major theorist for speedy
reference. The discussion of cognitive, emotional and social aspects of
thinking and the nature of classification help the reader locate theories
within a broader field of knowledge. Key concepts such as critical think-
ing, self-regulation and metacognition are examined from a range of
perspectives. The handbook offers practical advice in the form of choices
and recommendations for the use of frameworks in teaching, learning and
assessment. A valuable tool for students needing to understand different
ways of thinking, it will also be an essential resource for teachers,

curriculum developers, researchers and policy-makers.

David Moseley is a former Reader in Applied Psychology at Newcastle
University and has produced learning and assessment material for children
and adults as well as publishing extensively on education and health.

Vivienne Baumfield is Senior Lecturer in Education at Newcastle Uni-
versity and has worked both in the UK and internationally on teacher
training and professional development.

Julian Elliot is Professor of Education at Durham University. He has
worked as a teacher and educational psychologist and from 2003-2005
was President of the International Association of Cognitive Education and
Psychology.

Maggie Gregson is Senior Lecturer in post-compulsory Education at
Sunderland University. Her research includes investigating models of
reflection and ‘thinking skills’ interventions in schools and colleges in
North East England.



Steve Higgins is Senior Lecturer at Newcastle University and is Director
of the Centre for Learning and Teaching. He has published books on
developing thinking and the effective use of ICT in primary schools.

Jennifer Miller is Senior Lecturer at Newcastle University with responsi-
bility for initial teacher education. She has acted as an advisor to local
government on the use of ICT and has a special interest in e-learning.

Douglas Newton is an Emeritus Professor of Education at Newcastle
University and has published award-winning work on teaching and

understanding.



Frameworks for Thinking

A Handbook for Teaching and Learning

David Moseley
Vivienne Baumfield
Julian Elliott
Maggie Gregson
Steven Higgins
Jennifer Miller

Douglas Newton

&5 UNIVERSITY PRESS




CAMBRIDGE UNIVERSITY PRESS
Cambridge, New York, Melbourne, Madrid, Cape Town, Singapore, Sao Paulo

Cambridge University Press
The Edinburgh Building, Cambridge cB2 2ru, UK

Published in the United States of America by Cambridge University Press, New York

WWW. cambridgc ‘()l'g

Information on this title: www.cambridge.org/9780521848312

© David Moseley, Vivienne Baumfield, Julian Elliott, Maggie Gregson, Steven Higgins,
Jennifer Miller and Douglas Newton 2005

This publication is in copyright. Subject to statutory exception and to the provision of
relevant collective licensing agreements, no reproduction of any part may take place
without the written permission of Cambridge University Press.

First published in print format 2005
ISBN-13  978-0-511-13732-7 eBook (NetLibrary)
ISBN-10  0-511-13732-X  eBook (NetLibrary)

ISBN-13  978-0-521-84831-2  hardback
ISBN-IO  0-521-84831-8  hardback

ISBN-13  978-0-521-61284-5 paperback
ISBN-IO  0-521-61284-5 paperback

Cambridge University Press has no responsibility for the persistence or accuracy of URLs
for external or third-party internet websites referred to in this publication, and does not
guarantee that any content on such websites is, or will remain, accurate or appropriate.


http://www.cambridge.org
http://www.cambridge.org/9780521848312

Contents

List of figures
List of tables

Notes on authors
Foreword
Acknowledgments

Introduction

Selection of frameworks

Description and evaluation of individual frameworks
How to use this handbook

Overview of what follows

The nature of thinking and thinking skills
Perspectives on thinking

What is thinking?

Psychological perspectives

Sociological perspectives

Philosophical perspectives

Thinking skills in education

Lists, inventories, groups, taxonomies and frameworks

Bringing order to chaos
Objects of study

Utility

Examples

Conclusion

page ix
X

xii

XV

xvii

[ I N

10
14
16
18
23

33
34
39
41
42



Vi

Contents

3 Frameworks dealing with instructional design

Introduction

Time sequence of the instructional design frameworks

Description and evaluation of the instructional design
frameworks

Bloom’s taxonomy of educational objectives: cognitive domain

Feuerstein’s theory of mediated learning through
Instrumental Enrichment

Gagné’s eight types of learning and five types of
learned capability

Ausubel and Robinson’s six hierarchically-ordered categories

Williams™ model for developing thinking and feeling processes

Hannah and Michaelis’ comprehensive framework for
instructional objectives

Stahl and Murphy’s domain of cognition taxonomic system

Biggs and Collis’ SOLO taxonomy: Structure of the
Observed Learning Outcome

Quellmalz’s framework of thinking skills

Presseisen’s models of essential, complex and metacognitive
thinking skills

Merrill’s instructional transaction theory

Anderson and Krathwohl’s revision of Bloom'’s taxonomy
of educational objectives

Gouge and Yates” ARTS Project taxonomies of arts
reasoning and thinking skills

Some issues for further investigation

Frameworks dealing with productive thinking
Introduction
Time sequence of the productive-thinking frameworks
Description and evaluation of productive-thinking frameworks
Altshuller’s TRIZ Theory of Inventive Problem Solving
Allen, Feezel and Kauffie’s taxonomy of concepts and

critical abilities related to the evaluation of verbal arguments
De Bono’s lateral and parallel thinking tools
Halpern’s reviews of critical thinking skills and dispositions
Baron’s model of the good thinker

44
44
47

49
49

55

62
67
71

75
79

99

102

112
117

119
119
120
122
122

128
133
140
148



Contents

Ennis’ taxonomy of critical thinking dispositions and abilities

Lipman’s three modes of thinking and four main varieties
of cognitive skill

Paul’s model of critical thinking

Jewell’s reasoning taxonomy for gifted children

Petty’s six-phase model of the creative process

Bailin’s intellectual resources for critical thinking

Some issues for further investigation

Frameworks dealing with cognitive structure and/or

development

Introduction

Time sequence of theoretical frameworks of cognitive
structure and/or development

Description and evaluation of theoretical frameworks of
cognitive structure and/or development

Piaget’s stage model of cognitive development

Guilford’s Structure of Intellect model

Perry’s developmental scheme

Gardner’s theory of multiple intelligences

Koplowitz’s theory of adult cognitive development

Belenky’s “‘Women’s Ways of Knowing” developmental model

Carroll’s three-stratum theory of cognitive abilities

Demetriou’s integrated developmental model of the mind

King and Kitchener’s model of reflective judgment

Pintrich’s general framework for self-regulated learning

Theories of executive function

Some issues for further investigation

Seven “all-embracing’ frameworks
Introduction
Time sequence of the all-embracing frameworks
Description and evaluation of seven all-embracing frameworks
Romiszowski’s analysis of knowledge and skills
Wallace and Adams” “Thinking Actively in a Social
Context” (TASC)

Jonassen and Tessmer’s taxonomy of learning outcomes

157
164
170
174
177
183

185
185

187

189
189
195
200
206
213
217
221
225
231
235
243
248

259
266

vii



viii

Contents

Hauenstein’s conceptual framework for educational objectives
Vermunt and Verloop’s categorisation of learning activities
Marzano’s new taxonomy of educational objectives
Sternberg’s model of abilities as developing expertise

Some issues for further investigation

Moving from understanding to productive thinking:
implications for practice
Overview
Thinking, learning and teaching
How are thinking skills classified?
Using thinking skill frameworks
Which frameworks are best suited to specific applications?
Developing appropriate pedagogies
Other applications of the frameworks and models
In which areas is there extensive or widely
accepted knowledge?
In which areas is knowledge very limited or highly contested?
Constructing an integrated framework

Summary

References
Index

271
278
282
290
295

296
296
296
297
300
302
304
306

308
310
312
317

319
349



Figures

2.1
2.2
2.3
3.1

3.2

3.3

4.1

4.2
5.1
5.2

5.3
6.1
6.2
6.3

7.1

Groups within groups within a field

A part of a biological taxonomy of organisms

A taxonomy of behavioural disturbances

Williams™ model for encouraging thinking and
feeling

The comprehensive framework for instructional
objectives

Structural changes from Bloom to the Anderson
and Krathwohl revision

Classifying a specific problem as an instance of a
TRIZ generic problem, using TRIZ tools to identify
a generic solution then translating it into a specific
solution

Major modes of thinking (with criteria)

Guilford’s Structure of Intellect model
Demetriou’s general model for the architecture of
the developing mind

Demetriou’s model of working memory
Romiszowski’s skill cycle

The TASC problem-solving model

The basic structure of Marzano’s theory-based
taxonomy

An integrated model for understanding thinking
and learning

page 36
37
38
72

76

105

123
159
196

226
227
254
260

283

314



Tables

3.1 Levels of detail in Bloom'’s taxonomy (cognitive
domain)

3.2 Map of cognitive strengths and weaknesses

3.3 The domain of cognition taxonomic system

3.4 The SOLO taxonomy levels, with descriptors and
criteria

3.5 Quellmatz’s higher-order thinking strategies and
processes

3.6 Presseisen’s taxonomy of essential thinking skills

3.7 Presseisen’s model of complex thinking skills

3.8 Presseisen’s model of metacognitive thinking skills

3.9 Taxonomy table with illustrative examples

3.10 The common framework used in the ARTS

reasoning taxonomies

4.1 The CoRT thinking tools

4.2 De Bono’s six types of thinking

4.3 An example of one of the critical thinking skills
specified by Halpern

4.4 Halpern’s categorisation of critical thinking skills

4.5 Cognitive strategies (formerly ‘elements of critical
thinking”)

4.6 Jewell's reasoning taxonomy for gifted children

4.7 Petty’s six phases with desirable accompanying
mindsets

5.1 Koplowitz’s stages in adult cognitive development

page 50
59
81

86

91
95
96
97
106

115
134
136

141
142

166
171

175
215



List of tables

5.2 King and Kitchener’s seven-stage model

5.3 Pintrich’s phases and areas for self-regulated
learning

6.1 Romiszowski’s knowledge categories

6.2 Romiszowski’s schema of skill categories

6.3 Selected tools for effective thinking, using the TASC
framework

6.4 Elaborated descriptions of selected TASC skill areas

6.5 Hauenstein’s abbreviated taxonomy of educational
objectives

6.6 A categorisation of learning activities

6.7 Marzano’s six levels of educational objectives

7.1 Problem-solving with young children

7.2 Meeting key skills objectives

232

236
253
255

261
262

273
279
284
317
318

Xi



Authors

David Moseley leads and contributes to a number of research projects
in the Centre for Learning and Teaching at the University of Newcastle
upon Tyne (UK). As Reader in Applied Psychology, he was responsible
for the postgraduate training in educational psychology for 21 years
and since 1997 has initiated and managed several large-scale projects in
educational and health contexts, working with voluntary bodies and
public policy and research organisations. His publications include
learning and assessment materials for use by children and adults,
Open University course units and papers on: informatics; emotional
intelligence; literacy and ICT; and constructs of teaching and learning.
In 2002 he and his colleagues were funded by the national Learning
and Skills Research Centre to evaluate theories of thinking skills —
work which led to an ESRC-funded series of seminars and to the
present handbook.

Vivienne Baumfield is a Senior Lecturer in Education at the Univer-
sity of Newcastle upon Tyne. Her research focuses on the role of
enquiry in pedagogy and professional learning, with a particular
interest in the potential of thinking skills interventions to provide
stimulus and support for teacher change. As part of her work in the
Centre for Learning and Teaching, she has lectured to networks of
teachers and researchers interested in thinking skills and professional
development in Hong Kong, Singapore, the Netherlands and Peru as
well as across the UK. She is also involved in Initial Teacher Education
and remains focused on the daily realities of teaching and learning in
classrooms.

xii



Notes on authors

Julian Elliott is a Professor of Education at the University of Durham.
Formerly a teacher in mainstream and special schools, he subsequently
practised as an educational (school) psychologist before entering higher
education. His research and publication interests include: achievement
motivation, the treatment of children’s disorders, cognitive education
and dynamic assessment, and teachers’ skills of behaviour manage-
ment. From 2003-2005 he was President of the International Associ-
ation for Cognitive Education and Psychology, and is an Affiliate of the
Centre for the Psychology of Abilities, Competencies, and Expertise at
Yale University.

Maggie Gregson is a Senior Lecturer in post-compulsory Education in
the School of Education and Lifelong Learning at the University of
Sunderland (UK). Through her research, Maggie has explored models
of reflection in relation to the social, cultural and psychological real-
ities of helping student teachers to think critically and creatively about
their practice. Her research includes an evaluation of ‘thinking skills’
interventions in schools and colleges across the North East of England.
She is also involved in an evaluation of the impact of post-compulsory
educational policy upon teaching, learning and assessment, especially
in relation to adult literacy and numeracy.

Steve Higgins is a Senior Lecturer at Newcastle University and is
Director of the Centre for Learning and Teaching. His research inter-
ests are in the area of developing children’s thinking, ICT and math-
ematics in primary education. He has written a number of books on
developing thinking and on the effective use of ICT in primary schools.

Jennifer Miller is a Senior Lecturer at Newcastle University with
responsibility for initial teacher education. Educated in the USA and
the UK her first degree was in librarianship and information science
with further postgraduate study in business management. During her
career, she has worked for local government in an advisory capacity
supporting the use of ICT to improve teaching and learning. She is
currently a member of the Centre for Teaching and Learning with
research interests in e-learning and teaching for thinking.

xiii



Xiv

Notes on authors

Douglas Newton is an Emeritus Professor of Education at Newcastle
University and a Professorial Fellow at Durham University. His re-
search interests include the nature of understanding and how its
thinking processes can be supported. He has published widely and
his work has been translated into other languages.



Foreword

I have two reproductions of great art on my desk. One is an inexpen-
sive copy of Auguste Rodin’s imponderable masterpiece, the Thinker,
hunched over in his familiar pose that portrays ‘every man’ who is lost
in thought’. The other ‘objet d’art’ is an inflatable replica of Edvard
Munch’s depiction of mental anguish in his renowned painting “The
Scream’. As I think about the task of integrating and classifying the last
50 years of theory and research in critical thinking, these two images
come to mind and merge. In my mind’s eye, I can see Rodin’s inscrut-
able Thinker contort his face into that of the one depicted in “The
Scream’ when the thoughtful, and presumably silent, Thinker is faced
with organising and evaluating the literature on thinking skills. Fortu-
nately, for those of us who care about improving how students think,
we can all save our voices from the possible harm caused by a shrill
scream because of the excellent work toward creating an organising
taxonomy of thinking skills presented in Frameworks for Thinking: A
Handbook for Teaching and Learning.

David Moseley and his able band of co-authors have boldly sorted
through a mountain of literature to create a thinking skills taxonomy,
so that we can identify what, when, and how well different methods
and theories work to develop students” critical thinking abilities. Al-
though it has always been true that the ability to think critically is
necessary for democracies to flourish and for economies to succeed,
modern technology now makes it necessary for increasing proportions
of the population to develop their critical thinking abilities. In Frame-
works for Thinking: A Handbook for Teaching and Learning, Moseley et al.
provide a categorisation system that allows readers to understand

XV
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Foreword

essential elements among different ways of thinking about thinking
and theories of teaching for thinking. They review the research
designed to enhance thinking and identify the variables that promote
better thinking—explicit instruction in thinking skills, emphasis on
metacognition, good teaching, attention to dispositional aspects, and
opportunities to practise across domains with collaborative group
work. The authors took on a difficult task and performed a great
service for all of us. Everyone who cares about the next generation of
learners and thinkers and those who will teach them will find great
food for thought in Frameworks for Thinking. It is one handbook that
many people will keep handy. Frameworks is interesting reading for
thinkers of all sorts.

Diane F. Halpern, PhD
Professor of Psychology

Claremont McKenna College
Past-president 2004,

American Psychological Association
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Introduction

This handbook is about thinking. More specifically, it is about theoret-
ical frameworks and classificatory systems developed since the Second
World War to help educators understand the processes and products of
thinking and learning. By setting out the ideas and beliefs of various
system builders it raises questions about human nature and the nature
of knowledge. However, it is far from comprehensive in its treatment
of philosophical issues, since the starting point for our work was a brief
from the Learning and Skills Research Centre (LSRC), based in
London, to evaluate thinking skills taxonomies which may be relevant
in post-16 education and training. Our main purpose is practical, so
we are more interested in how frameworks can be used than in
theoretical elegance.

Everyone involved in education and training needs to talk about
thinking and learning. Frameworks for thinking can provide shared
understandings which can help improve the quality of instructional
design, course and lesson planning, teaching, learning and assessment.
We therefore believe that this handbook will be useful for practition-
ers, students and academics as well as for policy-makers and others
wanting to find out more about certain frameworks.

Here, as in the published report of our work for the LSRC (Moseley
et al., 2004)," we include frameworks and models as well as taxono-
mies, and are just as interested in school education as the post-16
sector. However, by focusing on analyses of thinking and learning
which are concerned with structure as well as function, we largely

' Copies of this report can be downloaded from: http:// www.Isda.org.uk/pubs/dba
seout/download.asp?code=1541
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exclude holistic and narrative accounts of thinking, many of which are
critical of attempts to impose categories on organic and dynamic
experiences.

Our interests and the concerns of many of the authors represented
here extend well beyond the cognitive domain, since people think and
learn in social and cultural contexts and experience an interplay of
cognitive, emotional, motivational and social energies. Education is
widely seen as being about social and emotional learning as well as the
acquisition of academic knowledge and skills. Illeris (2004) located
learning theorists in a triangular space defined by three dimensions
of learning (cognitive, emotional and social). However, it is noticeable
that few of those in the social corner have put forward ways of
classifying thinking. Consequently, most of the frameworks outlined
and evaluated in this handbook have a cognitive and affective em-
phasis. One (that of Pintrich, 2000) is solely concerned with motiv-
ation, dealing with processes and strategies where thinking, feeling
and will (conation) are intertwined.

Selection of frameworks

We began by conducting a comprehensive and systematic literature
search of electronic and paper-based sources, initially confining our-
selves to the term ‘taxonomy’, but later extending this to ‘framework’
and ‘model’. Over 400 articles and books were identified as relevant
and we read most of these. We also found a large number of useful
websites, many of which are gateways to other sources. We included
55 thinking skills frameworks in our LSRC report, with evaluations of
35 of these. In the present handbook, as in our LSRC research, we have
excluded unsystematic ways of describing thinking skills, including
lists with no organising principles. We have also excluded frameworks
which add little to existing formulations. Decisions as to what to
include in the handbook in order to extend its age coverage down-
wards were made after discussion within the writing team. We have
ended up with 41 individual frameworks, plus a composite evaluation
of theories of executive function.
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Description and evaluation of individual frameworks

After describing the main features of each framework, we evaluate it
in terms of purpose(s) and actual and potential use(s), applying a
consistent set of criteria. We deal with each framework under three
main headings: description and intended use, evaluation, and summary (in
tabular form).

The following aspects are taken into account:

Description and intended use

nature and function: taxonomy/framework/model/map/list
the domains and/or sub-domains addressed

the principle or principles used in constructing the framework
structural complexity and level of detail

broad categories covered

thinking skill categories

thinking skill elements

stated purpose

Evaluation

how well the domains and/or sub-domains are covered
extent to which categories overlap

overall coherence

distinctiveness

justification for choice of underlying principles
explanatory power

compatibility with similar systems

consistency with well-supported theories
pedagogical stance (if any)

values: explicit/non-explicit; descriptive/prescriptive
clarity of formulation

accessibility for teachers and learners

Relevance for teachers and learning
actual and potential areas of application
implications for understanding teaching and learning
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implications for practice
actual and potential use in research.

As we became familiar with an increasing number of frameworks,
we noted many common features regarding scope and structure and
asked ourselves whether it might be possible to formulate an inte-
grated ‘meta-model” against which we could compare the scope and
structure of each framework. We agreed on the following set of broad
categories, and use them in our summary tables:

« self-engagement

« reflective thinking

* productive thinking

¢ building understanding
« information gathering

These broad categories are not meant to be interpreted as a hier-
archy of levels, but are seen as interactive systemic processes (Moseley
et al., 2004, 2005).

How to use this handbook

Mode of use will depend on purpose. Many readers will be interested
in a limited number of theorists and will use the handbook for
reference purposes, perhaps in connection with a student assignment.
Others will be interested in a tradition of thought or practice, such as
critical thinking or instructional design. They can learn about a ‘family’
of frameworks, presented in chronological order in one of the four
main content chapters (Chapters 3-6).

If the reader’s purpose is to select one or more frameworks for
professional use, they would be well advised to read Chapters 1 and 7
in preparation for the task and to consider the relevance for a particu-
lar subject area of theoretical issues about the psychology of thinking
and learning (covered in Chapter 5). A quick reading of a selection
of summary tables will then help the reader to choose a small number
of frameworks for more detailed study, before making a final choice.

The first two chapters are helpful for people who value clarity in
the use of terms and wish to make analytic comparisons between
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frameworks. Chapter 2 contains some illustrations of how this may be
done, encouraging the reader to go beyond the present text and work at
some depth. With the same end in view, each of the “family group’
chapters ends with a section raising issues for further investigation.
These sections may also be used as advance organisers for critical reading.

The handbook is an excellent resource for comparing and contrast-
ing theories and models. We anticipate that at college level teachers
will often want to challenge students to identify the strengths and
weaknesses of contrasting frameworks in relation to a subject area or
field of study. For example, medical students might be asked how
far King and Kitchener’s model of reflective judgment and Vermunt
and Verloop’s categorisation of learning activities illuminate their
understanding of problem-based learning.

Teachers and other professionals who wish to acquaint themselves
with a wider range of disciplinary approaches to the study of teaching
and learning will find this a useful introductory text. The first chapter
provides an overview of the field and a number of all-embracing
frameworks are described in Chapter 6. Chapter 3 has a mainly
educational emphasis, while philosophical frameworks predominate
in Chapter 4 and psychological frameworks in Chapter 5.

A superficial flicking through the handbook would equate with a
‘pre-structural’ understanding, in SOLO taxonomy terms (Biggs and
Collis, 1982). Reading about one or more frameworks without relating
them to each other or to one’s own experience would be to gain
knowledge at the ‘unistructural’ level, whereas ‘multistructural’ under-
standing would be to notice a number of similarities and differences
without fully grasping their significance. The authors hope that
readers will seek to develop new understandings of ideas, values and
practices within their fields of enquiry and that by critically engaging
with the text and consulting original sources a deeper appreciation of
trans-disciplinary themes will result.

Overview of what follows

Chapter 1 The nature of thinking and thinking skills
This introductory chapter provides an overview in which theories,
models, and concepts underpinning cognitive education are described
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and discussed. It reflects the current emphasis upon the strategic and
self-regulatory nature of learning and provides detailed accounts of
theoretical and practitioner use of such terms as metacognition, crit-
ical thinking, creative thinking and self-regulation. Other terms de-
scribing cognitive processes (e.g. analysis, synthesis, problem-solving,
information-processing) are discussed or defined as necessary.

Chapter 2 Lists, inventories, groups, taxonomies and
frameworks

This chapter explains the nature and function of ways of organising
fields of study, with special attention to taxonomies. It then demon-
strates their application in different fields, including three examples of
frameworks which deal with aspects of thinking.

Chapter 3 Frameworks dealing with instructional design

This family group includes conceptions by Bloom, Anderson and
Krathwohl, Biggs and Collis, Gagné and Feuerstein. All authors seek
to create a structured learning environment, whether the emphasis is
on content or process, knowledge acquisition or creativity.

Chapter 4 Frameworks dealing with productive thinking

Here we focus upon frameworks used for understanding critical
and ‘productive’ thinking. Conceptions by de Bono, Halpern, Ennis,
Lipman and Paul are included, as well as the TRIZ theory of inventive
problem-solving.

Chapter 5 Frameworks dealing with cognitive structure and/or
development

This group includes models of cognitive structure and/or cognitive
development. As a family’ it is relatively diverse and includes differ-
ent approaches to analysing the concept of intelligence. It includes well-
established theories such as those of Piaget, Guilford and Gardner, as
well as a recent synthesis of components of self-regulation by Pintrich.

Chapter 6 Seven ‘all-embracing’ frameworks
Members of this family group are relatively all-embracing in scope,
covering personality, thought and learning. Included here is Wallace



Introduction

and Adams’ “Thinking Actively in a Social Context’ framework as
well as some recent conceptions such as Vermunt and Verloop’s
categorisation of learning activities, Marzano’s taxonomy of educa-
tional objectives and Sternberg’s model of abilities as developing
expertise.

Chapter 7 Moving from understanding to productive thinking:
implications for practice

This chapter examines how various taxonomies can inform differing
forms of cognitive education. It will explain the particular emphases of
some of those that the authors deem most relevant for different
types of thinking programme. Finally, we outline the value to practi-
tioners of a four-category framework (information-gathering, basic
understanding, productive thinking, strategic management/reflective
thinking) that has arisen from our evaluation.

Without downplaying the importance of unconscious and social
processes, we believe that thinking skills approaches focus attention
on self-aware goal-directed thinking, in which there is strategic
management of attention and working memory, supported by various
‘habits of mind’, including critical reflection. The goals of thinking and
learning may be concerned with information-gathering, with building
understanding, with thinking that generates productive outcomes, or
with dynamic combinations of all three.
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Perspectives on thinking

To be genuinely thoughtful, we must be willing to sustain and protract that
state of doubt which is the stimulus to thorough enquiry, so as not to accept
an idea or make a positive assertion of a belief until justifying reasons have

been found.
Dewey, 1933, p. 16.

The aim of this book is to summarise and evaluate a number of
systematic approaches to describing thinking and its relation to learn-
ing and teaching which have been developed over the last 50 years or
so. We believe that each of these frameworks and taxonomies have
value in attempting to describe aspects of thinking. The purpose of
this collection is therefore to provide a resource for teachers, learners
and researchers in order to make explicit a vocabulary with which
to describe aspects of thinking which are relevant across a range of
situations and contexts. Without a vocabulary to describe aspects
of thinking that we believe to be teachable it is hard to develop
teaching approaches or pedagogies that are effective. As a learner it
is difficult to understand and make connections with what we have
learned at different times and to plan how to take more control of our
learning in the future without the language to describe our thinking
and learning. For educational researchers it is impossible to describe
aspects of the educational experience without developing concepts and
terminology that can be identified with some reliability (or at least
agreed regularity) across teaching and learning situations. With some
clarity in these descriptions it may be possible to tackle important
questions about how to improve education by attempting to measure
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aspects of these essential components and therefore evaluate the
impact of different approaches and techniques.

Thinking skills (or at least those skilled in thinking) are needed, not
only in the worlds of work, education and training, but in the contexts
of family, friendship and community and in the construction of per-
sonal and shared beliefs and values. There is good evidence that
organisations are more successful the more they involve their mem-
bers in the processes of problem-solving and decision-making. In the
‘information age’ qualities of independence and flexibility are highly
valued and ‘learning to learn’ has become an important goal. A well-
functioning democracy is not only one in which people feel that their
views can be freely expressed and are adequately represented; but
one where those views are informed by reliable information, critical
appraisal of ideas, creative thinking and open debate.

A range of academic traditions has considered and examined think-
ing as an aspect of human experience. In particular, various philoso-
phical, psychological and sociological perspectives provide insight
into thinking and learning at both an individual and cultural level.
Whereas psychology has always been interested in learning about the
development of thinking and hence teaching and learning, the philo-
sophical tradition has usually viewed thinking in terms of the theory of
(adult) mind and the theory of knowledge (rather than learning or
coming to know). Sociological tools offer valuable perspectives on
what occurs in terms of the systems, their structures and functions
in schooling and educational practices, and especially about the rela-
tion of the individual to the wider society with regard to customs,
power and authority. Each of these traditions has influenced the
frameworks, taxonomies and descriptions of thinking that we
have collected and which we review in this handbook. Other trad-
itions, of course, have relevance. Politics exert powerful influences on
the educational practices of different cultures and eras and economic
factors are often cited as having a significant impact on the policies that
are implemented. Cognitive neuroscience and neurophysiology are
beginning to have an impact on aspects of teaching and learning,
despite the fact that descriptions of brain functioning are hard to
translate into clear messages for classroom practice. In terms of the
accounts of thinking described in this book, the various influences
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have largely been mediated through psychological and philosophical
traditions and their conceptualisations about thinking and learning
to think.

In this first chapter we provide some background to these perspec-
tives on thinking in education. A number of key terms and issues are
outlined and discussed, since the evaluations of the frameworks and
taxonomies which follow make some assumptions about the concepts
and ideas that they rely upon. We give a brief overview of psycho-
logical, sociological and philosophical perspectives on thinking, and
especially critical thinking. We then turn to the development of think-
ing skills approaches in education, including various programmes
designed to develop particular aspects of thinking.

What is thinking?

Trying to understand how people think and learn is in some ways an
impossible challenge, since we can only try to understand these things
by using the very processes that we do not fully understand. In such
circumstances choices are available. We can choose to focus on meas-
urable aspects of human behaviour rather than on lived experience; or
we can resort to metaphors which have personal or group appeal;
or we can do what scientists have often done when entering a new and
complex field — look for patterns and regularities between situations.
All three approaches are evident in the theoretical frameworks and
taxonomic approaches to thinking and learning that are described in
this handbook and they all involve classification. Moreover, they all
result in simplified accounts, since the human mind can only operate
consciously with limited amounts of information.

Dewey’s (1933) classic introduction to ‘How We Think’ offers an
overview of some of the different senses in which the term thinking is
used:

« thinking as a ‘stream of consciousness’ and the everyday “uncon-
trolled coursing of ideas through our heads’, including dreaming
and daydreams (p. 3)

« thinking as imagination or mindfulness which is ‘usually restricted
to things not directly perceived’ since we tend to say T saw a tree’
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rather than ‘T thought of a tree” if we are actually standing with our
eyes open in front of one (p. 5)

« thinking as synonymous with believing expressed in statements such
as ‘T think it is going to rain tomorrow’: in this sense it is contrasted
with knowledge and the level of confidence with which we express
such a belief (p. 6)

o reflective thinking as a chain of thought leading, through enquiry, to
a conclusion (p. 9): this, of course is Dewey’s aim in defining and
recommending reflective thinking as the basis of both rationality
and action.

Another sense implicit in the term thinking is more often explicit in
the related term thoughtful: the sense of care and attention. When we
are thoughtful we are either being considerate (usually towards another
person) or spending time in deliberating about or considering a course
of action. The critical thinking movement in the US has often identified
this aspect of thinking and Matthew Lipman’s framework makes ‘caring
thinking” explicit. The value that this implies is not always made so
obvious. Thinking is, perhaps, generally a good thing, but there may
be occasions where some kinds of thinking are more valuable than
others. For example in a dangerous situation, such as when someone
swimming is in difficulties, it may be more effective to recall what to
do (and do it quickly) than thoughtfully identify all of the possible
rescue options and evaluate their merits. A further issue here is that
thinking usually implies a process or at least a state which continues for
some time. However, when used in the past tense it can have the briefer
sense of recall or remembering: ‘T heard this tune and thought of you.’

The term ‘thinking’ can therefore be used in many senses: to
describe mental activity that we may not be fully aware of (semi-
conscious thought): from the everyday things that we perceive and
routinely act upon, but which require little direct attention or effort;
to the more conscious or deliberate act of reflecting or bringing to
attention particular aspects of our experience. A number of the general
issues in the frameworks which we have evaluated relate to these
different senses and resulting connotations of the term.

It is hard to disentangle each of these various senses and we there-
fore acknowledge the complexity surrounding the terminology

11
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involved in each of the sections of the book. What we can say is that
the word ‘thinking’, particularly in educational contexts, is usually
used to mean a consciously goal-directed process, such as remember-
ing, forming concepts, planning what to do and say, imagining situ-
ations, reasoning, solving problems, considering opinions, making
decisions and judgments, and generating new perspectives. When
there is some uncertainty that a satisfactory end is achievable, it is
useful to think. This has clear resonances with Dewey’s definition of
reflective thinking:

Active, persistent and careful consideration of any belief or supposed form of
knowledge in the light of the grounds that support it and the further
conclusions to which it tends constitutes reflective thought. (Dewey, 1933, p. 9.)

The issue here is control. In Dewey’s view the development of
reflective thought is the most important goal of education and enables
the individual to take control of and responsibility for their own
thinking in order to participate effectively as a member of a demo-
cratic society. Paradoxically it is the teacher’s role to develop this
thinking: in the various frameworks and taxonomies which follow,
the roles of the teacher and the roles of the learner are not always
made explicit. In some, the purpose of the classification is for the
teacher to ensure more effective planning, delivery or assessment of a
curriculum, but without the explicit and active engagement of the
learner in being made aware of the specified thinking processes. In
others, the role of the learner is acknowledged as central to this task.
Both the philosophy and sociology of education have wrestled with the
problems of indoctrination and empowerment. Contemporary work
in psychology of education has identified the role of metacognition
and self-regulation as of crucial importance. We see the apparently
competing disciplines as offering complementary perspectives which
are of value to learners and educators.

Metacognition and self-regulation

There is considerable debate about the meaning of the term ‘meta-
cognition’ in the research literature. Perry (1970) spoke about
‘meta-reason’ and ‘meta-thought’ but the coining of the term ‘meta-
cognition’ is usually attributed to Flavell (1976):
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Metacognition refers to one’s knowledge concerning one’s own cognitive
processes and products or anything related to them . . . For example, I am
engaging in metacognition (metamemory, metalearning, metaattention,
metalanguage, or whatever) if I notice that [ am having more trouble learning
A than B; if it strikes me that I should double-check C before accepting it as a
fact . .. if I sense that I had better make a note of D because I may forgetit. . .
Metacognition refers, among other things, to the active monitoring and
consequent regulation and orchestration of these processes . . . usually in
the service of some concrete goal or objective. (Flavell, 1976, p. 232.)

Metacognition involves two major dimensions (Boekaerts and
Simons, 1993). Firstly, it involves an awareness of one’s own cognitive
functioning (metacognitive knowledge) and secondly, application of
one’s cognitive resources for learning or problem-solving; described by
Hacker (1998) as two components, metacognitive monitoring and
metacognitive regulation.

There is some confusion between the terms self-regulation and
metacognition and, across theories, definitions often overlap (Zeidner,
Boekaerts and Pintrich, 2000). For some (Ashman and Conway, 1997)
self-regulation is seen as one part of metacognition with the latter
including knowledge in the form of awareness of one’s own cognitive
strengths and weaknesses (although they also see metacognition as a
component of self-regulation). Others (e.g. Zimmerman, 2000) would
include such self-knowledge within self-regulation. In similar vein,
Demetriou (2000) similarly considers self-regulation to be the more
comprehensive term not only encompassing metacognitive (or, for
Demetriou ‘hypercognitive’) knowledge and skills but also the con-
scious control of motivational, affective and behavioural processes. It is
important to note that metacognition is used narrowly by some and
much more broadly by others. However, there are dangers in
rendering such terms in increasingly all-encompassing fashion and
the expansion of the term metacognition to include the student’s
theories of self, learning and learning environments can result in a
weakening of such a construct’s explanatory power (Boekaerts, 1997).

An important aspect of self-regulation is a sense of personal agency.
Some see self-efficacy as integral to self-regulation, on the grounds that
not only must the individual have knowledge of skills for appropriate
functioning but they must also believe that they can perform these
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skills in the attainment of desired ends (Creer, 2000). Others, (e.g.
Endler and Kocovski, 2000) see self-efficacy as an important factor in
self-regulation, but do not conceive this as a subordinate or componen-
tial element. Despite their different theoretical and conceptual pos-
itions, most researchers appear to agree that self-regulation should be
viewed as a systematic process involving the setting of personal goals
and the subsequent channelling of one’s behaviour towards their
achievement. Zimmerman (1995, 2000) points out that an emphasis
upon personal agency helps us to distinguish between metacognition
that ‘emphasises only knowledge states and deductive reasoning when,
for example, choosing cognitive strategies’ (2000, p. 14) and self-regu-
lation that also includes self-beliefs and affective reactions with regard
to specific performance contexts. Self-regulation involves cognitive,
motivational, affective and behavioural components that enable indi-
viduals to adjust their actions and/or their goals in order to achieve
desired results in changing environmental circumstances.

As one might anticipate, many classroom interventions, based upon
theories of self-regulation, emphasise the importance of helping stu-
dents develop a positive orientation to learning and a belief that they
are capable of succeeding if they work hard and apply appropriate
strategies. While such elements are also key to many thinking skills
programmes, these often tend to be less theoretically explicit and
subsidiary to the primary emphasis upon analytical reasoning and
other problem-solving processes.

Psychological perspectives

Since the pioneering work of Bloom and his associates (1956), psy-
chologists and educationalists have sought to conceptualise a multi-
tude of cognitive processes as a means of improving teaching, learning
and assessment. However, it is only during the past decade that the
huge interest in the teaching of thinking has seen such work proliferate
in everyday educational practices. Many initiatives originate from
Western psychology and education, particularly the US and the UK.
Various reasons have been adduced, such as relatively poor per-
formance on international comparisons of educational attainment
and a recognition that mature economies require more sophisticated
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learners and problem-solvers. This has led to a search for new curricula
and pedagogies that will stimulate more productive thinking. How-
ever, interest in cognitive enhancement has become a worldwide
phenomenon. Many in countries performing low on international
measures of performance, such as South Africa, see the teaching of
thinking as a valuable means of raising educational levels and develop-
ing social inclusion. Others, in countries that appear to be high-
achieving on such traditional measures, such as Singapore and
China, believe that such approaches may address students’ limited
creative and problem-solving abilities in order to develop better
productivity in the global economy.

Cognitive psychologists typically study thinking in other people — a
third-person perspective in which the metaphor of the brain as a
computer has been dominant. In this view, the higher levels of the
brain make a model of the actual world, a mental picture that parallels
the world, though no doubt with distortions (Craik, 1943; Zangwill,
1980; Nathan, 1987). Thinking is an internal, mental process that
constructs and operates on mental representations of information.
Thagard describes six approaches to modelling the mind, involving:
logic, rules, concepts, analogies, images, and neural connections
(Thagard, 1996, p. 19). Thagard writes that ‘thinking can best be
understood in terms of representational structures in the mind and
computational procedures that operate on those structures . . . There
is much disagreement about the nature of the representations and
computations that constitute thinking’ (p. 10). Thagard draws an
analogy between the mind and a computer program, where the
mental representations in the mind are like the organisation of stored
data and the algorithms that are then executed by the software
correspond to the thinking procedures in the mind. Seductive though
this analogy may be, it does not capture some of the complexity, and
particularly the quality of thinking that can be described by an individ-
ual. First-person introspective accounts of thinking have a different feel
about them, since we all have the impression that we can consciously
control our thoughts and actions. We experience wanting, will, effort
and emotion in a holistic manner as we think, and it is only through
subsequent analytical reflection that we can view these aspects dispas-
sionately and identify some patterns or regularities in our experience.
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Indeed a case can be made that while we are thinking (with our
attention focused on certain elements) we are not aware of the
thinking process itself (much of which is unconscious). It is only
after the event that we can reflect on the products of our thinking
and to a certain extent reconstruct and analyse the process. Like
Velmans (2000) we take the view that first-person and third-person
accounts of thinking are complementary and that one cannot be
reduced to the other.

A teacher necessarily has a third-person perspective on the learner’s
thinking and can only make inferences about it on the basis of what
the learner does. Some earlier approaches to instructional design have
focused on precisely formulated, externally-imposed behavioural ob-
jectives in place of goals which learners set for themselves or agree
with others. First-person goal setting may be desirable in some con-
texts and with certain types of content, whereas group negotiation of
goals may be preferred in other contexts and teacher or other exter-
nally-driven instruction may be most effective in yet other contexts,
particularly where masterly learning and accurate performance is
expected. This argument applies just as much to the development of
thinking skills as to any other kind of learning.

Sociological perspectives

One of Auguste Comte’s aims in his Cours de Philosophie Positive was a
scientific account of social aspects of human life which might account
for the nature of society in the same way that natural sciences had
described the physical world. Whilst this quest eluded him, it provides
the grail of the subsequent academic tradition of sociology which he
had effectively founded (Lawton and Gordon, 2002, p. 149). Socio-
logical concepts and descriptions have been productively applied to
education. For example, Durkheim’s analysis of social solidarity and
the transition from simple communities based on common interest to
the interdependence of difference in modern society resonates with
contemporary educational concerns. His belief in the power of educa-
tion as a solution to this problem is repeated by thinkers in other
traditions and has now become a commonplace for politicians across
the spectrum. The work of the Frankfurt School and its key figures
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in Horkheimer, Adorno and Marcuse, through to Habermas efforts to
establish a communicative rationality and ‘knowledge-constitutive
interest’ all have a bearing on socialisation and the place of the in-
dividual in society and their thinking (see Illeris, 2004, Chapters 5-6 for
a synthesis of the impact of these approaches for our understanding of
learning).

Nisbet (1966) argues that the key features of a sociological perspec-
tive are the notions of community, authority, status, the sacred and
alienation. Whilst these terms are relevant to aspects of educational
systems and practices, their bearing upon aspects of the frameworks
reviewed in this book are less direct. The terminology and concepts
they embody are relevant, however, in the way that the individual
relates to a wider society and the customs and practices that restrict
and inhibit some behaviours and support and foster others. These
ideas can perhaps be regarded as setting limits on how widely applic-
able the more abstract terminology of the frameworks are to particu-
lar individuals as they ‘participate’ (Wenger, 1998) in particular
contexts. This is of course a complex and reciprocal relationship
where the individual ‘acts back’ (Jarvis, 1992) on the social:

When children are born, they are born into a society whose culture preceded
them and will almost certainly continue after their lives are over. Culture
therefore appears to be objective and external. But the children have inherited
no, or minimal, instincts to help them live within society and conform to its
culture; thus they have to acquire that culture. In the first instance, then,
learning is a matter of internalizing and transforming something that is
apparently objective to the individual . . . However, there comes a time
when they begin to think for themselves, ask questions and generally experi-
ment . . . Children gradually become more independent; they usually develop
a mind of their own and then process the external cultural stimuli and
respond to them in a variety of ways. Individuals begin to act back on the
social world that has formed them. (Jarvis, 1992, pp. 22-23.)

The issue is perhaps one of perspective. As Illeris (2004) notes in his
integrative account of learning encompassing the social, cognitive and
emotional domains:

For the internal psychological dimensions, the individual is the setting, while
the action takes place through the individual’s meetings with the surrounding
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world. For the interaction dimension, it is the surrounding world that is the
setting, and the action is the individual’s deeds in relation to this surrounding
world. (llleris, 2004, pp. 117-118.)

Thinking always takes place in a context which has social influences
and interactions whether direct or indirect, and the individual’s think-
ing is affected by the various affordances and constraints of different
contexts. The strategies that learners use in different situations suggest
Vygotsky’s ‘functional learning systems’ which Cole and Scribner
(1974) describe as ‘flexible and variable organisations of cognitive
processes’ (p. 193) and suggest that ‘socio-cultural factors play a role
in influencing which of possible alternative processes are evoked in a
given situation and what role they play in total performance’ (p. 193).
We acknowledge the strength of these concerns, but suggest that it is
still worth looking for features of thinking that recur across contexts.
Identifying such similarities or regularities may have benefits for the
educator by enabling teaching to build on different experiences and
develop complementary teaching approaches. Awareness of aspects of
thinking which can be applied in different contexts may also be of
benefit to learners who can see that aspects of their own experience
may be relevant in a new situation.

Philosophical perspectives

A number of philosophical issues have a bearing upon the aspects of
thinking and learning covered in this book. In particular, aspects of
epistemology, the philosophy of mind, the philosophy of language and
related theories of meaning are relevant to an understanding of the
way we think, know and learn. Educational philosophy has tended to
view these issues in terms of learning to know or the development of
knowledge: a genetic perspective. Indeed this forms the basis of the
work of Jean Piaget (see pages 189-195). In contemporary educational
philosophy the most pertinent debate is how general aspects of think-
ing can be identified in different contexts. On one side of the debate
proponents of thinking skills, such as Ennis (1989, 1991) argue that
there are important general thinking skills (or general critical thinking
skills) that can be used or applied across different contexts. On the
other, those like McPeck (1981) argue that thinking is always context
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specific in what appears like a philosophical echo of some of the
proponents of situated learning (e.g. Lave and Wenger, 1991) or
‘situation specificity” in social learning (Burr, 1995, p. 25).

Descriptive or normative?

Differences become apparent in the various conceptions of thinking
and critical thinking outlined in some of the taxonomies and frame-
works. Two broad groups can be identified in these accounts which
can be described as descriptive and normative versions. Descriptive
definitions of thinking tend to be psychological in origin. They specify
cognitive skills and the mental processes or procedures involved in
different aspects of thinking. Implicit in this model is that being good
at thinking is being proficient at particular mental processes such as
classifying, inferring, and evaluating. This procedural view is often
taken to imply that thinking and problem-solving can be undertaken
by practising a series of steps or procedures. The appeal of this
approach is that it seems possible to scrutinise aspects of a curriculum
for planning or teaching using selected key terms, so as to develop
particular thinking skills.

By contrast, philosophers argue for a normative definition. By this
they mean that critical thinking is inextricably connected with values
and it essentially means ‘good thinking’. From this perspective, a
purely descriptive account omits the central issue of the quality of
the thinking. So, for example, consider making a decision about
whether or not to adopt a local recycling scheme. From a descriptive
perspective, critical thinking would involve analysing the issue, gener-
ating possible resolutions, evaluating these potential solutions and
synthesising the information to reach a decision. However it would
be possible to analyse the issue from superficial perspectives (such as
residents do not have space for a second rubbish bin or that they might
get confused about which bin to put different kinds of waste in) or to
evaluate some options from a biased perspective (the local factory
which makes recycling bins argues for each household to have a bin for
each kind of recyclable rubbish). So a check-list of thinking skills used
in a partial analysis or from a biased perspective may well involve most
of the types of thinking in a descriptive list.
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Thinking skills and critical thinking

Of course the philosophical perspective itself has difficulties. There is
no clear consensus from philosophers about a definition of critical
thinking. Critical thinking has been an important movement in the
education system in the US for a number of years, so much so that in
1987 an expert panel was convened by the American Philosophical
Association to undertake a systematic enquiry into the current situ-
ation in education and assessment. The report includes a consensus
statement regarding critical thinking and the ideal critical thinker,
which begins:

We understand critical thinking to be purposeful, self-regulatory judgment
which results in interpretation, analysis, evaluation, and inference, as well as
explanation of the evidential, conceptual, methodological, criteriological, or
contextual considerations upon which that judgment is based. CT (critical
thinking) is essential as a tool of inquiry. As such, CT is a liberating force in
education and a powerful resource in one’s personal and civic life. Whilst not
synonymous with good thinking, CT is a pervasive and self-rectifying human
phenomenon. (Facione, 1990.)

Despite the ponderous tone of the statement, inevitable perhaps
when a panel of experts is asked to reach a consensus on something so
complex, the report provides a useful overview of what is understood
by the term critical thinking. The concern with identifying rigorous
and appropriate criteria for the formulation of judgments and the need
to achieve a sound basis for belief and action as a key principle are
evident. Ennis encapsulates this more succinctly when he describes
critical thinking as ‘reasonable, reflective thinking that is focused
on deciding what to believe or do’ (Ennis, 1985, see pages 152-157).
In the UK, critical thinking has been gaining more attention since the
introduction of the AS Level in Critical Thinking in 1999.

We have collected nearly 40 definitions of critical thinking, a term
which has wider currency in the USA than in the UK. The literature
on critical thinking is extensive: a search using this term on ERIC, a
US-based electronic database, results in over 2000 references to articles
alone. The term is used in different ways and has developed over time
(see, for example, the review by Pithers and Soden, 2000). In the US
‘critical thinking’ is often considered to be synonymous with ‘thinking
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skills". There are a number of key issues in understanding critical
thinking and how it relates to teaching and learning in various curric-
ula which it may be helpful to outline. First is the nature of definitions
of critical thinking and how these relate to what might be categorised
as psychological and philosophical perspectives. Second, there are
some identified distinctions in different philosophical positions,
which relate to the nature of thinking and thinking skills which need
to be outlined because of the implications for teaching. Third is the
issue of assessment and how critical thinking relates to teaching and a
curriculum.

Ennis believes that critical thinking depends essentially on two over-
arching dispositions: caring to ‘get it right’ to the extent possible and
caring to present positions honestly and clearly. It also depends on the
process of evaluation (applying criteria to judge possible answers), a
process implicit or explicit in most of the essential critical thinking
abilities listed by Ennis (1987). The idea of evaluation is common to
most, but not all, of the definitions we have found, but the overall
impression is one of diversity and subjectivity rather than clarity. Each
writer seems to have an individual conception of ‘good’ (i.e. “critical’)
thinking, if not of ‘reason’ and ‘truth’.

McPeck (1981) defines it as ‘the appropriate use of reflective skepti-
cism within the problem area under consideration’ and closely identi-
fies these problem areas with subject disciplines. In order to develop
expertise in a subject discipline what you need, he argues, is more
knowledge of that discipline, because thinking critically about some-
thing is thinking about that specific subject content. However, without
going into the debate about subject specificity and general thinking
skills in detail, this seems too extreme a position (Smith, 2002). It is not
clear that it is only more subject content knowledge that an expert
thinker needs. It seems likely that some tools in the critical thinking
arsenal may well be useful across academic domains and beyond,
and that these skills (or attitudes and dispositions) may be particularly
useful as learners develop expertise. Such analysis has come from the
use of argument and informal logic in reasoning broadly (e.g. Govier,
1988) or from a teaching and learning perspective, where making
connections for learners to see similarities in what (and how) they
are learning might usefully take a ‘thinking’ perspective (Higgins and
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Baumfield, 1998). However it must be acknowledged that the use of
the term ‘thinking skills’ is problematic. It seems to imply that teach-
ing thinking skills can be successful without also developing attitudes
or fostering dispositions or without being applied to specific contexts.
Smith (2002) points to the negative connotations of specific schemes
and approaches as well as to a lack of conceptual clarity.

Ennis’ understanding of critical thinking is that it is ‘reasonable
reflective thinking that is focused on deciding what to believe and
do’ (Ennis, 1985, p. 45). Although he developed a taxonomy, he makes
the point forcefully that the components cannot be so ‘criterionized so
that judgments can be made mechanically’. This is a crucial point
about how critical thinking relates to teaching and learning and is
taken up by Paul. Paul distinguishes two senses of critical thinking
(1982): a weak sense in which a range of skills can be used to detect
mistaken reasoning and a strong sense in which the complexity of most
situations is acknowledged and ‘precise identification and definition
depends upon some arguable choice among alternative frames of
reference’. This means that effective critical thinking involves judg-
ment which is context dependent. Paul further argues (1987) that one
of the purposes of critical thinking is to develop learners’ perspectives,
and argues for dialogue or ‘dialectical experience’ as an essential
ingredient in helping to develop judgment about how and where
particular skills can best be used. A further perspective comes from
Lipman and the Philosophy for Children movement in school educa-
tion. Although this was not intended to be a critical thinking pro-
gramme, it has been interpreted as such and is widely used around the
world in a range of educational contexts to achieve critical thinking
aims. One key feature of the programme is that it cuts across subject
boundaries, arguing for a position where learners develop connections
between their areas of learning in order to draw on their experience
and knowledge more broadly.

Each of these perspectives on critical thinking entails differences in a
critical thinking curriculum. If McPeck’s position is accepted, then
each disciplinary area will need to identify its own distinctive rules
carried out within that specific subject area. Students will learn know-
ledge about the subject and teaching critical thinking will form a part
of this subject teaching, as a means of developing subject expertise.
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On the other hand, other approaches, such as Lipman’s, argue for a
separate timetable slot where students learn and apply their thinking
within a special pedagogical framework. The ‘community of enquiry’
structure is essential to Lipman’s approach. McPeck, Paul and Ennis do
not have published curricula that can be developed for different edu-
cational settings. Lipman has such material, and his work has been
adapted internationally (Splitter and Sharp, 1995) for learners of dif-
ferent ages, from nursery children (e.g. Murris and Haynes, 2001) to
post-16 contexts (e.g. Gregson, 2003).

From both philosophical and psychological perspectives, the assess-
ment of critical thinking is challenging. It is not possible to assess
single aspects of critical thinking or discrete skills without the risk of
these separate assessments failing to capture either the quality of that
thinking or the relation of the identified thinking skill to the task
which aims to assess it. An example here might be learning to drive.
Whilst it is possible to learn aspects of driving in a classroom or in a
practice environment and become skilful, assessment by a qualified
tester takes place in a real environment. The tester has criteria, but also
needs to make a judgment about how well a learner has fitted together
their observational and physical skills and evaluate whether or not
their driving is good enough.

A synthesis of descriptive and normative approaches can be pro-
posed. This involves taking in the strengths of each perspective. So a
descriptive analysis is useful in identifying how particular aspects of
thinking are valuable for a particular subject or in a curriculum in order
to ensure that the teaching or elements of the course cover a range of
thinking ‘skills’, though these may need to be taught through appro-
priate and relevant contexts. However the implications for the assess-
ment of such skills from the normative perspective is that it needs to
take into account not just whether a student shows such thinking, but
that it is appropriate in the context or meets particular requirements to
ensure its quality, needing some judgment on the part of an assessor.

Thinking skills in education

In educational discourse, ‘teaching thinking’ or ‘teaching thinking
skills” is often used to refer to pedagogic approaches through which
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specific strategies and procedures may be taught and used by learners
in a controlled, conscious way to make their learning more effective.
These strategies and procedures may be what some use spontaneously
and/or they may be otherwise contrived. Many such skills and abilities
have been suggested, specific, broad, or general in nature. Ashman and
Conway (1997) conclude that thinking skills programmes typically
involve six related types of thinking:

* metacognition

e critical thinking

* creative thinking

* cognitive processes (such as problem-solving and decision-making)
« core thinking skills (such as representation and summarising)

+ understanding the role of content knowledge.

For the purposes of this book we have conceptualised ‘thinking
skills approaches’ as courses or organised activities which identify for
learners translatable mental processes and/or which require learners
to plan, describe and evaluate their thinking and learning. This usage
of the term ‘thinking skills” implies that there are learning and teaching
situations that can induce processes which produce desired mental
activity. It is underpinned by a judgment that thinking can be improved
with practice particularly through the skilled intervention of a teacher.
It also implies the use of mental processes to plan, describe and evaluate
thinking and learning. One way of looking at this metacognitive
aspect is to consider thinking skills as ways of managing working
memory so that conscious and unconscious processes together are
more likely to produce desired outcomes (Newton, 2000).

Without downplaying the importance of unconscious and social
processes, we believe that thinking skills approaches or pedagogies
which make aspects of thinking explicit to the teacher and learners will
focus attention on self-aware goal-directed thinking, in which there can
then be strategic management of attention and working memory,
supported by various ‘habits of mind’, including critical reflection.
The goals of thinking and learning may be concerned with informa-
tion-gathering, with building understanding, with thinking that gener-
ates productive outcomes, or with dynamic combinations of all three.
Directing attention by clarifying the language of thinking as the
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taxonomies and frameworks in this book all attempt will be of help to
those who wish to achieve this in their teaching or their learning.

Emphasis upon instruction in cognition is the product of many
influences. Some of the main influences can be identified.

On the one hand, not many teachers are enthused by what are
widely regarded as simplistic behaviourist models, in which the focus
of teaching is primarily observable behaviours rather than mental
processing. The behavioural objectives movement has been particu-
larly influential in special education (Ainscow and Tweddle, 1988), and
in mainstream practice there has also been a trend towards setting
and assessing precise learning goals and targets. The sterility and me-
chanistic nature of such approaches, however, has resulted in renewed
interest in cognitive processes that appear to underpin learning
(Elliott, 2000).

There has also been recognition that developmental stage theories,
such as those of Piaget, where the individual passes through a series of
stages reflecting superior levels of thinking, do not necessarily lead to
a ‘deterministic trap’ (Adey and Shayer, 1994, p. 6) in which environ-
mental inputs might be seen as capable of limited influence. Following
the widespead interest in Vygotskian theory in recent decades, it has
been increasingly accepted that educators should try to help learners
engage in thinking at higher levels than might be possible without
highly structured assistance. Vygotskian theory has been comple-
mented by Bruner’s work, in particular, the notion of scaffolding
(Wood, Bruner and Ross, 1976). Many teachers are attracted by the
idea of cognitive apprenticeship, a term that refers to a process whereby
the ‘expert’ (teacher) structures the conditions of learning a task in
such a fashion that the ‘novice’ (learner) is progressively given less
support as he or she gains in the capacity to complete it independently
(Rogoft, 1990).

A proliferation of thinking skills programmes, approaches and ini-
tiatives have emerged in education, especially for use by teachers in
schools. In some cases, these take the form of highly structured and
discrete programmes (such as Feuerstein’s Instrumental Enrichment);
in others, principles from cognitive education are drawn upon and
used with existing curricula (such as Cognitive Acceleration Through
Science Education by Adey, Shayer and Yates, 1989). Further educational
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initiatives take ideas from philosophy (such as Matthew Lipman’s
Philosophy for Children and can perhaps be better described as a peda-
gogy to support thinking rather than a thinking skills programme.
Many are more eclectic and draw upon diverse perspectives, ranging
from psychology to popular neuroscience. Wallace and Adams’ Think-
ing Actively in a Social Context (TASC) (Wallace et al., 1993) has an
eclectic, but coherent, theoretical foundation, drawing on psycho-
logical, philosophical, social and pedagogical sources. However,
some of these initiatives are based upon such differing theoretical
and conceptual perspectives that they bear little relationship to each
other. Indeed, the same concept is often used to describe rather dif-
ferent cognitive processes. Given the lack of any unifying or overarch-
ing theory, the approaches, models and concepts are frequently
adopted with little significant grasp of where these are located within
the broader field of (albeit contested) knowledge.

It is hardly surprising that programmes to teach thinking have
become plentiful (cf. Hamers and Overtoom, 1997). They often have
powerful resonance with teachers and have been shown to have a
generally beneficial effect (Higgins et al., 2004). While some maintain
that their task is the delivery of a school or college subject, many
others emphasise that they are trying to teach more generally applic-
able or ‘translatable’ skills or processes through the problem-solving
elements of the curriculum, as well as encouraging learners to become
thoughtful and reflective.

Teaching thinking: programmes and approaches

Widespread publicity is attached to highly charismatic and persuasive
advocates of specific thinking skills programmes. One of these is de
Bono, whose articulation of a set of thinking strategies, such as those
set out in his Cognitive Research Trust (CoRT) programme, has been
widely applied in both educational and vocational contexts.

The work of Lipman (see pages 157-164) has also received much
attention. A teacher of philosophy in one of the USA’s most prestigious
universities, Lipman despaired at what he considered to be the wide-
spread inability of his students to engage in high-quality thinking.
As a consequence, he advocates the use of philosophical reasoning
and argument with learners from as young as seven. He seeks to
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create ‘communities of enquiry” in educational contexts that encour-
age listening carefully to the views of others and setting out and
justifying one’s own opinions and responses by recourse to logical
argument.

In the 1970s there was a general interest in the field of special
education in various ‘psycholinguistic’ programmes which sought to
remediate weak or faulty psychological processing in perceptual and
cognitive areas, such as visual perception, auditory sequencing, visual—
motor processing, and concept formation. The theory behind inter-
ventions based upon such analyses was that tackling processing deficits
would result in raised academic performance in other areas such as
reading and mathematics (Swanson, 1999). However, empirical studies
failed to support such notions, with transfer proving particularly
problematic (Arter and Jenkins, 1979; Kavale and Forness, 1987).
More recent work has focused on specific cognitive processes, such
as inductive reasoning, apparently with more positive results (Klauer
and Phye, 1994; Biichel, Schlatter and Scharnhorst, 1997).

Proving highly durable over several decades, Feuerstein’s ‘Instru-
mental Enrichment’ (see pages 55-62 for an analysis) has been largely
applied to learners with various forms of special educational need.
Feuerstein’s optimistic views of the capacity of all learners to make
progress, his highly detailed and comprehensive description of specific
cognitive processes that were often deficient in poor learners, together
with the articulation of a comprehensive intervention programme,
have resulted in much teacher interest across the world and a number
of derivatives (e.g. Blagg et al., 1988).

As attractive as such programmes as Feuerstein’s were to many
teachers, in the UK there has been an increasing movement to under-
take thinking programmes in discrete academic subject areas. The
strong subject discipline emphasis of the National Curriculum; a
heavy inspection regime in which the appropriateness of ‘esoteric’
courses might be questioned; the costs involved in getting the required
training; and inconsistent research findings have limited the take-up
of stand-alone programmes. However, approaches that embed think-
ing skills interventions within a specific curriculum subject, and which
appear to result in significant attainment gains in that subject (Adey
and Shayer, 1994) have a greater appeal.
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Starting in science with the Cognitive Acceleration through Science
Education (CASE) programme (Adey, Shayer and Yates, 1989), a simi-
lar approach has been applied in mathematics, technology and the arts
(Shayer and Adey, 2002). An innovative curriculum development pro-
ject called Thinking through Geography (Leat, 1998) was designed
around a list of ‘big’ concepts which are important for geography
teaching. The approach has been expanded to history, Religious Edu-
cation, English, Modern Foreign Languages and primary education. It
focuses on the use of ‘powerful pedagogical strategies” (Leat and
Higgins, 2002) to support teachers in developing their pupils’ thinking.
Another example of the ‘infusion’ approach for developing think-
ing skills can also be seen in the ACTS project (Activating Children’s
Thinking Skills) for upper primary level (McGuinness et al., 1997). As
in Swartz and Parks’ infusion approach in the US (1994), teachers
trained in the ACTS methodology develop a range of thinking skills
across the Northern Ireland curriculum at Key Stage 2 by focusing
on specific strategies. Other subject-specific work showing evidence
of impact is in the area of collaborative talk and thinking. When
primary-age pupils are taught to follow agreed ‘talk rules’, their at-
tainment in mathematics and science (Mercer et al., 2002) has been
shown to improve. This “Thinking Together’ approach is also being
extended to other subjects and age groups. Similar theoretical con-
cerns underpin other programmes such as Wallace’s TASC “Thinking
Actively in a Social Context’ (Adams and Wallace, 1990; Wallace,
2001).

Also involved in the development of ‘thinking” approaches to learn-
ing and teaching across the curriculum has been a strong orientation
to the teaching of strategies for learning in an explicit fashion. Re-
search studies have highlighted the gains that can be achieved when
specific cognitive and metacognitive strategies are embedded in the
teaching of academic subjects such as reading and mathematics (e.g. de
Corte, Verschaffel and van de Ven, 2001; Fuchs et al., 2003). Much early
work in this area was undertaken in the fields of memory (Cohen
and Nealon, 1979) and reading comprehension (Palincsar and Brown,
1984; Meyer et al., 1989). Such ‘learning to learn’ initiatives were
greatly strengthened by increasing teacher familiarity with the con-
structs of metacognition and self-regulation. As a result, the importance
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for learners of considering about how best to approach tasks involving
such cognitive processes as memorising, problem-solving, and apply-
ing existing knowledge and skills to new areas (transfer), has become
widely recognised by educators. Although metastrategic or metacog-
nitive processes form a key part of most thinking skills programmes,
they also now feature more independently in everyday teaching
practices.

Cognitive forms of intervention have been influenced by several
studies demonstrating that those with learning difficulties experience
particular problems with metacognitive and self-regulatory function-
ing involving, for example, checking, planning, monitoring, reviewing,
predicting and evaluating (Wong and Jones, 1982). Cognitive and
metacognitive interventions in the US to help children with learning
disabilities use a range of tactics and strategies (Swanson, 1999, 2000).
These include: the use of advanced organisers (statements in learning
materials that remind learners of procedures that they should employ
in order to be more strategic in their approach); elaboration (in which
students are actively encouraged to link material to be learned to
information or ideas which they already have in mind); attributions
(in which the reasons for a strategy succeeding or failing are con-
sidered); and thinking about and controlling one’s thinking process
(metacognition). The importance of metastrategic knowledge (know-
ledge of task objectives and knowledge of strategies) for all children is
now widely accepted (Kuhn and Pearsall, 1998).

Developments in instructional design

Programmes and approaches for teaching thinking are located within
the broader field of instructional design. Aims and objectives are
required for any educational enterprise or training programme, as
well as methods for achieving them. These can be expressed in global
and/or specific terms, and with an emphasis on the learner and the
learning process, and/or on the teacher and coverage of content. It is
widely accepted that learners need to become skilled in accessing and
using knowledge productively rather than learning factual content as a
memory-based exercise (Resnick, 1989). Learning objectives usually
focus on knowledge and skills, but long-term objectives are formulated
in terms of attitudes and dispositions to behave in certain ways.
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The instructional design community has undergone significant
changes over the past 50 years. Eliasmith (1996) argues that the main
reason for the failure of behaviourist theories of cognition was their
rejection of the role of representation in animal and human thinking.
The same author goes on to show how subsequently two main
paradigms of cognitive science have gained prominence: ‘connection-
ism’, which sees cognition in terms of connectionist processing; and
‘symbolicism’, which argues that cognition is best understood as
symbolic manipulation.

Other important new developments in instructional design theory
are emerging. For example, Eliasmith points to the many powerful
criticisms which have more recently been levelled against connection-
ist and symbolicist paradigms of cognitive science (Thelen and Smith,
1994; van Gelder, 1995; van Gelder and Port, 1995), particularly in
relation to their inherent linear and unidirectional representation of
thought processes and learning and their inability to explain the
dynamic and socially and culturally situated nature of the complexities
of human thinking.

De Corte (2000), Corno and Randi (1999) and Jonassen (1999) also
draw attention to different fundamental problems in traditional ap-
proaches to instructional design and suggest how these shortcomings
may be overcome. For example, de Corte (2000) points out that
although recent research on learning and instruction has improved
our understanding of how we think and learn, this has not resulted in
proportional improvements and innovation in classroom practice.

He makes a distinction between a disciplinary orientation and an
educational orientation in educational psychology. From the disciplin-
ary orientation, educational psychology is considered as a branch
of psychology, which is chiefly concerned with the development of
theory, while the education orientation focuses upon developing a
better understanding of education as a basis for improving educational
practices. He argues that the disciplinary orientation effectively domin-
ated 20™ century research and is still alive in instructional psychology
in the 21* century. He goes on to claim that this has led to ‘the study
of psychological variables and processes in isolation, and of in-
dividual learners independent of their social and cultural environment’
(2000, p. 252).
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Conducting research in this way, de Corte contends, not only runs
the risk that educationally important aspects of learning are in danger
of being overlooked, but also carries with it the assumption that
‘in vitro’ laboratory experiments can be extrapolated from the labo-
ratory to the classroom. He points out how a lack of good communi-
cation between researchers and teachers has served to compound
this problem and has culminated in a theory—practice gap. He illus-
trates how teachers tend to adapt rather than adopt educational
innovations and it is for this reason that merely providing accessible
and digestible research information or curriculum materials will
simply not be enough to guarantee their translation into effective
classroom practice.

Corno and Randi (1999) make an important and related point in a
study of design theory for classroom instruction in self-regulation
where they argue:

If teachers are to help students become self-regulated learners, their own self-
regulation has to be unleashed as well. Traditional design theories of in-
struction run the risk of interfering with rather than supporting this goal.

(Corno and Randi, 1999, p. 296.)

De Corte emphasises how the education orientation, which de-
veloped from the work of Ausubel’s criticism of the prevalence of
the discipline orientation in the 1960s (Ausubel and Robinson, 1969),
together with more recent research studies which have focused upon
the design of new and powerful teaching-learning environments, has
already resulted in an empirically underpinned knowledge base which
can not only guide the analysis of the effectiveness and quality of
teaching, but also serves to support the formulation and development
of a practical and research-based theory of learning and instruction.

From a different starting point, Reigeluth (1999) arrives at a similar
conclusion to de Corte. He distinguishes between descriptive theory
(learning theory) and instructional design theory (theories or models
of effective methods of instruction). He argues that the improvement
of descriptive theory revolves around validity, whereas the improve-
ment of design theories revolves around ‘preferability” (which methods
are better than their alternatives given a particular teacher’s goals
and values).

31



32

Frameworks for Thinking

In contrast to de Corte, he claims that different kinds of research
methodologies are required for improving each kind of theory and
that most of the research methodologies developed to date were
designed to advance descriptive theory. Through the work of Corno
and Randi (1999) among others, he concurs with de Corte where he
advocates a kind of formative research. By this he means a kind of
developmental or action research that is intended to improve design
theory for design and instructional practices or processes. Through
the application of “design experiments” he urges teachers and research-
ers to collaborate in the design, implementation and analysis of in-
structional design curriculum interventions in order to develop and
refine instructional design theories. Reigeluth’s underlying logic here
is that, through the rigorous implementation and testing of an instruc-
tional design theory by teachers, any weaknesses found in implemen-
tation might reflect weaknesses in the theory. Conversely any
improvements identified for the application may indicate ways to
improve the theory. This resonates closely with the practical interests
of teachers in actively investigating the impact of innovative ap-
proaches as a means both to develop their own practice, whilst at
the same time testing the robustness of the theoretical and pedagogical
design (Baumfield et al., 2002).

The instructional design community has come a long way since the
pioneering work of Bloom and his associates. In the early 21* century
it still struggles to balance the legacy of behaviourist theory with the
sociocultural, multi-dimensional, multi-directional and dynamic
nature of human thinking and learning. However, conceptions which
emphasise sociocultural aspects of cognitive development are not
always easily contextualised to classroom learning (Gruber, Law,
Mandl and Renkl, 1999). Coaching individuals and small groups is
not the same as trying to introduce concepts such as mediated learning
and cognitive apprenticeship (Rogoff, 1990) into a class of 30 pupils.
It remains to be seen how the research community and its counter-
parts in the teaching community will respond to the challenges of de
Corte and Reigeluth to work together to develop ways of unifying
theory-building and improving practice.
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Lists, inventories, groups, taxonomies
and frameworks

Bringing order to chaos

The world presents us with a confusion of objects. We seem inclined to
order these objects according to their similarities. So, for instance, we
divide people into men and women; events into past, present and
future; and cutlery into knives, forks and spoons. Organising the
world like this reduces its complexity, enables a more parsimonious
description of it, and reduces the burden of thought to what can be
managed.

Organising the world’s objects may be something we are inclined to
do, but objects can be organised in a variety of ways. Cutlery, for
instance, can be sorted into plastic, metal and wooden items, long and
short items, or knives, forks and spoons. Which is best? The answer, of
course, depends on what you want to do. If you want to turn a hot
coal, the first would be relevant; if you want to prise the lid from a can,
the second would apply; if you want to eat dinner, the last would be
appropriate. In other words, organisation and purpose go hand-in-
hand (Bailey, 1994). An organisation that helps you do what you want
is useful and can have survival value.

Here, we are concerned with kinds of thinking and how they have
been organised. A particular aim is to assess the potential of these
organisations for supporting thought about thinking, especially
amongst those who want students to develop some proficiency in
thinking. In practice, kinds of thinking have been organised in various
ways, ranging from more or less orderly lists to elaborate taxonomies.
Some were constructed to help teachers with an interest in developing
thinking skills in their students. Others arose from, for instance, a
desire to understand the elements of thinking and how they relate
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to one another. Despite being designed for different purposes, they
may contribute something useful to our endeavour. However, lists and
taxonomies are not the same. A few words about the various kinds of
organisation we have met and their general strengths and weaknesses
are relevant at this point.

Objects of study

In what follows, objects of study refer to the entities being collected,
sorted, or grouped. Stamps in a stamp collection could be objects of
study. They are discrete entities of the same kind. In educational
practice, it is not always clear whether entities are discrete objects or
exist at a higher level of abstraction.

Frameworks

A framework is a general term for a structure that provides support. In
this context, it has to provide support for thinking about thinking. On
this basis, lists, groups and taxonomies are frameworks that may
support such thought, although the frames they offer may vary from
a stick to an edifice. For Anderson (1983, pp. 12-13), ‘a framework
is a general pool of constructs for understanding a domain but it is
not tightly enough organised to constitute a predictive theory’. It
is not, however, the tightness of the organisation that makes a pre-
dictive theory, so much as the nature of the relationships in that
organisation. The term framework covers a wide variety of structures.

Lists
A list is a device that presents the content of a collection or assem-
blage. The list may be unordered or ordered. An organising princi-
ple, if apparent, may make a list easier to use, as with an alphabetical
index or a chronology of events. More than one organising principle
can be present, as when a list reflects divisions in the collection and
presents items alphabetically within each division. A list of the con-
tents of a supposedly exhaustive collection may be described as an
inventory.

Consider a list of words that denote thought, culled from a diction-
ary and presented in alphabetical order:
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assume, brood, calculate, cerebrate, cogitate, conceive, conclude,
consider, contemplate, deem, deliberate, design, determine, en-
visage, estimate, imagine, judge, muse, ponder, presume, reason,
recall, recollect, reflect, remember, ruminate, suppose, surmise.

On the positive side, such a list may serve as a menu or check list.
For instance, it could be an aide-memoire that reminds teachers what
they have had their students do and have yet to do. Lists can be easy to
use for checking that each item has been given attention.

However, the list of words above does not indicate relationships
between entries and it does not show whether particular items are
subsumed by others (i.e. are of a different rank). If such a list is
intended to be a menu, there may be no basis for making a balanced
or representative selection from it (or, conversely, a justifiably unbal-
anced selection). At its least helpful, a list could be a miscellany of
unrelated items that does little for further thought.

Groups

A group is a collection of items that are related in some way. An
entire collection of objects of study is itself a group, often referred to
as the field. The field may be subdivided into smaller groups accord-
ing to more specific similarities and differences amongst the objects
of study. ‘In its simplest form, classification is merely defined as
the ordering of entities into groups or classes on the basis of their
similarity” (Bowler, 1992, p. 165). The Russian chemist, Mendeleey,
placed the then-known chemical elements into seven groups according
to their behaviour and properties. For instance, he placed lithium,
sodium and potassium in Group I and fluorine, chlorine and bromine
in Group VII. These are discrete groups of the objects of study (the
elements). The elements within these groups are more alike than
the elements in different groups. In the list of ‘thinking’ words above,
several are to do with bringing knowledge out of mental storage
(e.g. recall, recollect, remember). These could be grouped together
and labelled, say, ‘retrieval processes’. This process of grouping may
shorten the list, particularly when a word can be allocated clearly to a
group. This is not always easy. ‘Brood’, for instance, has connotations
of contemplation combined with dark emotion and ‘contemplation’
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sounds like a passive review of recalled events but is it ever entirely
passive?

On the positive side, groups can impose order on the world and
make large amounts of data more manageable, especially if the groups
are named. In other words, they are economical devices that can
reduce the burden of thinking.

On the other hand, as with a list of words, a list of groups may be no
more than a checklist or menu, albeit a shorter one than before. At the
same time, placing an object of study in a group can seduce people to
ignore its other attributes. The weather, for instance, can be categor-
ised as calm, breezy, and stormy, but the division between a very
strong breeze and a light stormy wind may not exist. Similarly, a
sunny day can be also a windy day and critical thinking can be creative
thinking and both can involve recall from memory.

Taxonomies

Groups may stand apart or be contained within other groups (see
figure 2.1) or be some combination of these. Subsuming groups within
others amounts to creating ranks of organisation. This is a common
feature of taxonomies.

The term taxonomy comes from the Greek, taxis (arrangement) and
nomos (law). A taxonomy comprises groups (taxa) of objects of study
sorted according to their similarities and differences (Bowler, 1992,
p. 52). The principle or basis of the classification (the law) can be,
for example, similarities and differences in structure, behaviour and

Fig. 2.1. Groups within groups within a field.



Lists, inventories, groups, taxonomies and frameworks

function. The verb taxonomise refers to the process of classification;
a taxonomy is the product of that classification.

The process of sorting objects of study into groups can amount to a
direct, empirical comparison in which similarities and differences are
noted. This is sometimes referred to as a qualitative approach to
taxonomy. Social scientists also use a quantitative approach to cluster
objects of study into groups. In this approach, ‘statistically speaking,
we seek to minimise the within-group variance while maximising the
between-group variance’ (Bailey, 1994, p. 1). Both approaches com-
monly seek to arrange objects of study into groups so that each group
is as different as possible from all other groups, but each group is as
homogeneous as possible.

For example, biologists have constructed a taxonomy of living things
which sorts them into a hierarchy to show their relationships. The
hierarchy of ranks in this taxonomy is: Kingdom, Phylum, Class,
Order, Family, Genus, and Species. Figure 2.2 illustrates a small part
of the taxonomy, beginning with a kingdom and ending with a species.
This taxonomy has the function of locating all organisms according
to their genealogical relationships, a task that is carried out according
to internationally agreed codes of practice. It supports the description
of these organisms and, biologists claim, it affords a basis for mak-
ing hypotheses, predictions and generalisations about evolutionary
history, attributes and processes (Smith, 1979).

Animals
|
I |
Chordates: I\/ertebrates
[ I I
Mammals
|
[ I I |
Primates
|
I I |
Hominids
|
[ I I
Homo

Homo sapiens

Fig. 2.2. A part of a biological taxonomy of organisms.
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The support for thought that a taxonomy might give is well
illustrated by Mendeleev’s grouping of elements, mentioned above.
He went on to sort the elements within each group and produced a
two-dimensional array now known as the Periodic Table. This array
had gaps, which led Mendeleev to predict undiscovered elements and
describe their properties. Nevertheless, taxonomies are primarily de-
scriptive devices and do not offer causal explanations, although, of
course, they can provide information that supports speculation and the
construction of theories. In the behavioural sciences, for instance, Stott
and his co-workers define maladjusted behaviour as ‘that which is
disadvantageous to the agent” (Stott et al., 1975, p. 160) and then
constructed a taxonomy of behavioural disturbance (see figure 2.3).
While it gives psychologists concepts to think with, the taxonomy does
not, in itself, explain why the groups are related or why people exhibit
maladjusted behaviour.

In a taxonomy, the objects of study may be sorted into groups on
one basis (a unidimensional taxonomy) or on more than one basis at
the same time (a multidimensional taxonomy). For example, loaves of
bread can be sorted into a two-dimensional taxonomy according to
bread colour (brown or white) and state (cut or uncut). This forms
what has been called a property space. Property spaces can, of course,
have more than two dimensions. Bailey (1994, p. 78) describes a
taxonomy of class structure with property, authority and expertise
dimensions. A multidimensional, conceptual taxonomy may be re-
ferred to as a typology by social scientists, although many do not
make this distinction.

The term taxonomy is usually reserved for a collection of groups that
form some coherent whole. Thus, the groups, writing implements,
kitchen utensils, transport devices, and weeds are mutually exclusive

Behalviour
Adjulsted Maladjiusted
Under-r:eactive Over-r]eactive
Unforthcolmingness Withdlrawal Deprelssion Hostility Inconsequence

Fig. 2.3. A taxonomy of behavioural disturbances.
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groups drawn from objects in the real world but they lack (at least,
for us) a common theme. On the other hand, igneous, sedimentary,
and metamorphic are mutually exclusive geological groups of the same
objects of study, rocks. (In this instance, the taxonomy is also com-
prehensive in that it describes all naturally-occurring rocks.) On this
basis, a taxonomy is a strong form of grouping in which the groups
clearly relate to one another. “Taxonomy (classification) consists of
working out a system of mental pigeon holes in which every conceiv-
able species [of thinking] would have an appropriate place’ (Bowler,
1992, p. 102).

A taxonomy is useful because it can facilitate the mental representa-
tion of a field. In doing so, it aids study by dividing a field into units
that can be related to other units (Bowler, 1992, p. 93) and a compre-
hensive taxonomy ‘is the best inventory tool a researcher has’ (Bailey,
1994, p. 12).

There are, however, some caveats. A taxonomy is manufactured and
may not reflect reality, nor may it be the only useful way of classifying
the objects of study. Objects of study can be classified in many ways
and it is not always clear which way is ‘best’. On occasions, objects of
study may be entirely discrete, so that the divisions between the
groups are sharp. But, with many groups, the divisions between
them may be arbitrary and this can be overlooked. Taxonomies may
seduce people into thinking in terms of sharp divisions between its
groups. While taxonomies reduce a field to manageable proportions
(for thinking), when they reduce the field to a very small number of
groups, they can be simplistic. On the other hand, a large number of
groups may reflect reality better but can be unmanageable. Finally, to
classify is not to explain.

Utility

Provided that the caveats are kept in mind, taxonomies can be useful.
To be useful, a classification or arrangement of any kind needs to suit
its purpose. For instance, classification in biology is used for two
different purposes: identification and making natural groups. The

modern system of classifying species by grouping together those
which display a clear relationship to one another was developed by
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Ray, Linnaeus and others. A taxonomist in biology ‘sees’ generic
attributes and differences of a specimen and allocates it to a group of
like organisms (Losee, 1993, p. 8). The description serves to identify
other specimens. Exemplars drawn from the group help to locate
other organisms in the taxonomy. Unlike organisms, thinking skills,
learning outcomes and teaching objectives are intangible. The first
problem is to identify what sorts them in a meaningful way that is
also useful to, for instance, teachers, curriculum planners and test
developers.

Taxonomists may begin with a vast array of objects of study and
progressively sort them into groups. This might be done empirically,
trying different attributes until ones that discriminate between the
objects are found. This process of group finding may be supported
by, for example, cluster analysis. Another approach is to have theory or
informed conjecture predict groups and then to see if they work. In the
social sciences, however, constructs and concepts are such that mean-
ingful groups that are entirely distinct do not always arise. From a
practical point of view, this is not always a problem, as these groups
can still be useful.

Taxonomies and models

Although a taxonomy alone is a descriptive framework, when it is
shaped by a model, it can become a theoretical framework that explains
and predicts. An explanatory model is a construct that behaves in some
way like the phenomenon it represents. For example, the telephone
exchange and the digital computer have provided explanatory models
of the mind (see Gregory, 1987). In a real sense, a model brings a
theory to the phenomenon under study (Anderson, 1983, pp. 12-13).
In instructional technology, Hannafin and Hooper (1989) constructed a
model to support the design of computer-based instruction. In essence,
it focuses the designer’s thoughts on retrieval, orientation, presenta-
tion, encoding, sequencing and context. Underpinning this with a
taxonomy that relates the concepts makes a theoretical framework
with practical application. Similarly, Gagné drew together a classifi-
cation of types of learning (as outcomes) and a conceptual structure
(the internal and external conditions of instruction) to produce a
theoretical framework to guide instructional design (see Seels, 1997).
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Maps, charts and diagrams

Various other terms have been used, sometimes loosely or metaphor-
ically, to denote the fabric of a domain or field. For instance, a map can
indicate relationships between categories by depicting a connection
with a line. The strength of the connection may also be indicated by
proximity or line density. Hence, various thinking skills may be
depicted on paper and arranged so that they form clusters of related
items. A map is a term applied to a wide range of depictions, pictorial
and verbal, that may or may not constitute a taxonomy. Given the
nature of a taxonomy, it would be perverse for a writer to call it
something else unless it fell short of the mark. On the other hand,
calling something a taxonomy does not make it one.

Examples

Some examples are now discussed to illustrate the processes involved
in sorting, grouping and taxonomising educational objects of study.

Bloom’s taxonomy

This taxonomy is particularly well known in educational circles, as its
objects of study are educational objectives (Bloom, 1956). These are
arranged into a hierarchy of six levels, with knowledge at the lowest and
evaluation at the highest level. Between these are comprehension (level
2), application (level 3), analysis (level 4), and synthesis (level 5). It is
claimed that nearly all cognitive educational objectives can be located
in this hierarchy. However, users sometimes disagree about where to
locate particular educational objectives in the hierarchy, a lack of
reliability that seems to stem from the vagueness of the definitions
(de Landsheere, 1989). Perhaps more seriously, the linear nature of
Bloom’s hierarchy is disputed. Madaus et al. (1973) presented evidence
for a linear hierarchy comprising: knowledge, comprehension, and appli-
cation. After this, the structure they found branches into analysis on the
one hand and evaluation and synthesis on the other. Nevertheless,
Bloom’s taxonomy has been found to be very useful amongst teachers,
curriculum planners and test developers, not least because its concepts
relate directly to the work they do.

1
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Guilford’s structure of intellect model

Guilford’s objects of study were ‘intellectual factors’, which he sorted
along three dimensions: operation, product and content (Guilford, 1967).
Each of these dimensions was subdivided into a hierarchy. So, for
instance, product comprises units, classes, relations, systems, transform-
ations and implications, with unit at the lowest level. Subdivisions in
the other dimensions gave rise to a cube with space for 120 kinds
of intellectual factor. This three-dimensional structure has greater
precision than Bloom’s taxonomy, but seems to have found less fav-
our amongst educators, possibly due to its greater size. It fits the
description of a typology.

Gerlach and Sullivan’s taxonomy

For Gerlach and Sullivan, the objects of study were not educational
objectives or intellectual factors but observable behaviours. They listed
hundreds of learning behaviours and sorted them empirically into six
categories (Gerlach and Sullivan, 1967). These categories were then
placed in order of increasing complexity of behaviour: identify, name,
describe, construct, order, and demonstrate. Gerlach and Sullivan point out
that this is not a rigorous hierarchy and their groups do not, strictly
speaking, form a true taxonomy. Further, creative production and
transfer are not included. Gerlach and Sullivan see it more as a
meaningful checklist to help educators ensure adequate provision for
these behaviours and this gives it its utility.

Conclusion

Lists, simple groups and comprehensive, related groups (in taxono-
mies and typologies) impose order on a field of study. They can be
economical, descriptive devices with some potential to support
thought and action. Just how much potential depends on their nature,
how exhaustive they are, how relevant they are to the task in hand, and
how readily they can be related to the observed world. The examples
serve to warn us that:

1. not everything called a taxonomy is a taxonomy
2. categories may not be mutually exclusive
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3. definitions of categories may be vague, making classification
difficult

4. classifiers are not always consistent in their application of sorting
principles

5. the structures may not be entirely sound

6. small structures (linear and with fewer categories) can be easier to
grasp and use but this gain can be at the expense of content validity

7. large structures (several dimensions and with many categories)
can be more precise, but this gain can be at the expense of
meaningfulness and ease of use.

In spite of their shortcomings, such structures can be useful to the
practitioner (e.g. the teacher, test developer, programme constructor)
and the researcher (e.g. in education and in educational psychology).
Which are useful depends on how well they fit the task or suit their
purpose.
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Introduction

Every instructional design system is underpinned in some way or
other by a theory of learning and a way of knowing’ or ‘seeing’ the
world. While learning theory describes and attempts to explain how
people learn, the main aim of instructional design is to provide
guidance on the practical task of designing learning experiences.
Placing instructional design theorists on an epistemological con-
tinuum, behaviourist systems lie towards the positivist end of the
scale and the post-modernist concern with critical theory at the
opposite pole. Nearer the centre, but still on the positivist side, are
the cognitivists, with their combination of positivism and interpret-
ation. Close by, but nearer to the post-modern end of the scale, are
the constructivists, with their orientation towards interpretation and
criticism. While ‘behavioural objectivists’ see learning largely in terms
of response strengthening, ‘cognitivists’ tend to explain it in terms of
knowledge acquisition, and ‘constructivists’ construe learning in terms
of the dialogic generation of ‘constructions’.

It is interesting to note that it was the more behaviouristic branches
of instructional design which held most immediate appeal for the
early-mid twentieth-century industrialists and educational policy-
makers. One of the most popular branches of this approach to in-
structional design became known as ‘programmed instruction’. This
reached its peak in the 1960s — 70s, a period when linear and branch-
ing programmes were designed for teaching machines. Hawley
(1967, p. 277) echoes the dominant ideology of the time where he
identifies the centrality of behaviourism to early instructional design
in terms of the importance of ‘preparing the material to be learned
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in such a way as it can be presented to the learner in a series of
carefully planned sequential steps’. According to this approach to
instructional design, these steps progress from simple to more com-
plex levels of instruction and the student is tested after each step to
measure competence. Knowledge and skills are seen as carefully
designed, deconstructed objects, which can be programmed into the
learner’s head.

Early twenty-first-century systems of state education in the West
are generally based on highly-prescribed programmes of instruction,
which aim to prepare children for a world of work and shape the minds
of the existing workforce in line with shifting political and economic
priorities (Brown, 2002). It is important to note, however, that behav-
iouristic assumptions have been challenged from within the instruc-
tional design community itself. The dominant approach among
educational technologists is now a cognitivist one. Educational theor-
ists who concern themselves more with teacher-mediated than with
computer-mediated instruction most commonly believe that learners
actively construct meaning and acknowledge a debt to Piaget and/or
Vygotsky. Feuerstein was one of the earliest to create an instructional
system in which Vygotsky’s ideas about socially and culturally medi-
ated learning were combined with ideas about cognitive structure and
function.

A towering figure in the field of instructional design is Benjamin
Bloom, who set out to classify educational goals (or instructional
objectives) across the cognitive, affective and psychomotor domains.
By drawing attention to outcomes which require different kinds of
thinking (especially ‘higher-order’ thinking), he and his colleagues
hoped to influence curriculum design by ensuring that educators
operate in ways which are likely to instil qualities such as intellectual
honesty, creativity, independence of mind and personal integrity.
Bloom’s influence is evident in many of the frameworks included in
this book, and his cognitive domain taxonomy has been recently
updated and extended by Anderson and Krathwohl (2001).

What all of the frameworks in this chapter have in common is
that they are intended to influence classroom practice, by focusing
attention on instructional goals, which always include, but are not
confined to, the gathering of information and the building of
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understanding. These goals range from simple to complex, from
specific to very broad and from short-term to long-term. They may
extend across more than one domain of experience and they may
or may not cover goals expressed in terms of metacognition and
self-regulation.

Our grouping of frameworks into families inevitably leads to over-
lap. Productive thinking goals and broad aims about desirable ‘habits
of mind” or dispositions are cases in point, since these appear in every
one of our families. Neverthess, we believe that there is some value
in comparing like with like. Instructional design frameworks are
intended for use in curriculum planning and assessment as well as at
the level of a single lesson. These framework designers are influenced
by pragmatic more than academic concerns and all write with teachers
in mind. Instructional design is a field in which both educators
and educational psychologists have been active, and that balance is
reflected here.

Teachers and instructors can only benefit from advances in theory
and knowledge about how we think and learn. However, instructional
designers compete in their attempts to describe how and why their
particular approach to instructional design works. They offer different
perspectives on the learning process and make different assumptions
about how to engender learning. Each is supported by differing
degrees of empirical evidence. Yet the exercise of comparing them
reveals similarities as well as differences and may help achieve new
syntheses. It may well be the case, as Gagné (1985) argued, that
different kinds of learning are best achieved in different ways.

Although some systems of instructional design appear to have been
developed to be ‘teacher-proof’, all of them rely upon teachers and
instructors to put them into practice. If teachers and instructors don't
understand them, or if the learning theory upon which they are based
is underdeveloped or inappropriate, they are unlikely to have a positive
influence upon teaching, training and learning.

The following section of this chapter offers a review of 13 instruc-
tional design frameworks and shows how the intentions of different
instructional designers have operated to influence the design and
utility of respective systems.
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Time sequence of the instructional design frameworks

Bloom’s taxonomy of educational objectives (cognitive

domain) (1956)

This framework is a way of classifying educational goals in terms of
complexity. The intellectual abilities and skills of comprehension,
application, analysis, synthesis and evaluation are applied to, and

help build, knowledge.

Feuerstein’s theory of mediated learning through Instrumental
Enrichment (1957)

Building on his belief in cognitive modifiability, Feuerstein developed
the concept of a mediated-learning experience in which the mediator
uses prescribed tasks to promote thinking rather than rote learning.

Gagneé's eight types of learning and five types of learned
capability (1965)

Gagné set out an eight-level hierarchy of learning types, with problem-
solving at the top. He also identified five domains of learning: motor
skills, verbal information, intellectual skills, cognitive strategies and
attitudes.

Ausubel and Robinson’s six hierarchically-ordered

categories (1969)

These are: representational learning; concept learning; propositional
learning; application; problem-solving; and creativity.

Williams’ model for developing thinking and feeling

processes (1970)

This three-dimensional cross-curricular model seeks to encourage
creativity. Teachers can use 18 teaching modes to promote fluency,
flexibility, originality, elaboration, curiosity, risk taking, complexity and
imagination.

Hannah and Michaelis’ comprehensive framework for
instructional objectives (1977)

The cognitive, psychomotor and affective domains are covered. Inter-
preting, comparing, classifying, generalising, inferring, analysing,
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synthesising, hypothesising, predicting and evaluating are listed as
intellectual processes.

Stahl and Murphy’s domain of cognition taxonomic system
(1981)

These authors set out a multi-stage model of information processing
from preparation to generation. They also identify 21 cognitive processes
(e.g. classifying, organising, selecting, utilising, verifying), which may
be used singly or in combinations at different levels.

Biggs and Collis’ SOLO taxonomy (1982)

This is an assessment tool looking at the structure of the observed
learning outcome. Prestructural responses betray limited under-
standing compared with unistructural and multistructural responses.
Relational and extended abstract responses are qualitatively superior.
Learners move through these response levels at each of five
developmental stages.

Quellmalz’s framework of thinking skills (1987)

This framework lists five cognitive processes (recall, analysis, compari-
son, inference/interpretation and evaluation) and three metacognitive
processes (planning, monitoring and reviewing/revising).

Presseisen’s models of essential, complex and metacognitive
thinking skills (1991)

Presseisen lists five basic processes which are used in problem-solving,
decision-making, critical thinking and creative thinking. She also
lists six metacognitive thinking skills involved in strategy selection,
understanding and monitoring.

Merrill’s instructional transaction theory (1992)
Merrill identifies 13 cognitive transactions which aid in the construc-
tion of mental models: identify, execute and interpret relate to single
knowledge frames; judge, classify, generalise, decide and transfer relate to
an abstraction hierarchy; propagate, analogise, substitute, design and
discover relate to meaningful links between frames.
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Anderson and Krathwohl’s revision of Bloom’s taxonomy (2001)
Bloom’s taxonomy (1956) has been refined and developed into a two-
dimensional framework using six cognitive processes and four know-
ledge categories. There is an emphasis on aligning learning objectives
with learning activities and assessment.

Gouge and Yates’ Arts Project taxonomies of arts reasoning and
thinking skills (2002)

A matrix of Piaget’s levels (concrete, concrete transitional and formal
operational thinking) and reasoning skills is used to create educational
objectives for the visual arts, music and drama.

Description and evaluation of the instructional design
frameworks

Bloom’s taxonomy of educational objectives: cognitive
domain

Description and intended use
This well-known taxonomy was produced in 1956 by a group of college
and university examiners with the initial aims of promoting ‘the ex-
change of test materials and ideas about testing’ and of ‘stimulating
research on examining and on the relations between examining and
education’ (Bloom, 1956, p. 4). Broader aims of improving communi-
cation and practice among educators were also identified. The authors
claimed that the taxonomy was a means of classifying intended behav-
iours ‘related to mental acts or thinking’ occurring ‘as a result of
educational experiences’ (1956, p. 12). They intended it to be a useful
tool for educators — readily communicable; comprehensive; capable of
stimulating thought about educational problems; and widely accepted
by curriculum designers, teachers, administrators and researchers.
Bloom’s taxonomy consists of six major categories and has a varying
amount of detail in the form of sub-categories. The basic structure is
shown in table 3.1. Bloom’s group provided many illustrative examples
of actual test items within each category and sub-category, but these
are not included here.
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Table 3.1. Levels of detail in Bloom’s taxonomy (cognitive domain)

Intellectual abilities and skills

Evaluation:

Synthesis:

Analysis:

Application:

Comprehension:

Knowledge of:

judgments in terms of

production of

of

translation from

interpretation
extrapolation

specifics

ways and means of
dealing with specifics

the universals and

abstracts in a field

internal evidence
external criteria

a unique communication
a plan

a set of abstract notions
elements
otganisational principles

one level of abstraction
to another

one symbolic form to another
form or vice versa

one verbal form to another

terminology

specific facts

conventions

trends and sequences
classification and categories
criteria

methodology

principles and generalisations
theories and structures

The starting point for the group’s work was educational practice

rather than educational or psychological theory. The group found that

no single theory of learning ‘accounted for the varieties of behaviours

represented in the educational objectives we attempted to classify’

(1956, p. 17). Nevertheless, they tried to order the major categories

in terms of complexity and noted a possible association between levels

of consciousness and complexity: ‘it appears that as the behaviors

become more complex, the individual is more aware of their existence’

(1956, p. 19).
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According to Bloom, the principle of ordering categories by com-
plexity created a hierarchy in the sense that ‘each classification within it
demands the skills and abilities which are lower in the classifi-
cation order’. For example, application is above comprehension in the
hierarchy and ‘to apply something requires “‘comprehension” of the
method, theory, principle, or abstraction applied” (1956, p. 120). More
fundamentally, the exercise of any intellectual ability or skill, whe-
ther it involves comprehension, application, analysis, synthesis or evalu-
ation, logically depends on the availability of content in the form of
knowledge.

Bloom’s group worked according to the following guiding principles
(1956, pp. 13-14):

» The major distinctions between classes should reflect . . . the distinctions
teachers make among student behaviours.

* The taxonomy should be logically developed and internally consistent.

e The taxonomy should be consistent with our present understanding of
psychological phenomena.

* The classification should be a purely descriptive scheme in which every type
of educational goal can be represented in a relatively neutral fashion.

The group had initially planned to create ‘a complete taxonomy in
three major parts — the cognitive, the affective, and the psychomotor
domains’. Their decision to limit their first published taxonomy to the
cognitive domain was taken on largely pragmatic grounds. When the
affective domain taxonomy was published in 1964, the authors ac-
knowledged considerable overlap between the two taxonomies: “The
fact that we attempt to analyze the affective area separately from the
cognitive is not intended to suggest that there is a fundamental
separation. There is none’ (Krathwohl, Bloom and Masia, 1964,
p. 45). Nevertheless, there is (understandably) a strong emphasis on
verbally expressed ideas throughout the cognitive taxonomy and an
explicit exclusion of synthesis activities which ‘emphasize expression of
emotional impulses and physical movements, rather than organization
of ideas” (Bloom, 1956, p. 165).

As can be seen in table 3.1, as well as by the number of pages
devoted to it in Bloom (1956), the taxonomic category where least
detail is provided is application. Bloom says that application is ‘the use of
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abstractions in particular and concrete situations and may include
general ideas, rules or procedures, generalised methods, technical
principles, ideas, and theories which must be remembered and applied’
(1956, p. 205). Bloom stresses that it cannot be assessed unless new
and meaningful situations are provided in which the student has to
restructure a problem, work out how best to respond and thereby
demonstrate transfer.

It is worth asking whether metacognitive processes are included
within the taxonomy, especially as the word ‘metacognition” did not
exist in 1956. This turns out not to be a problem. When the Bloom
taxonomic categories are applied to self-knowledge and self-
monitoring, the components of metacognition (such as analysing
and evaluating one’s own thinking) can be identified. Bloom does
explicitly value self-regulation.

Evaluation

Bloom’s taxonomy is based on clear definitions and provides a coher-
ent framework for classifying thinking and learning outcomes, even
though some category boundaries are fuzzy. Bloom and his team
claimed to have achieved a high level of agreement through discussion,
but Wood found that teachers using the taxonomy to classify examin-
ation questions found it difficult to make clear distinctions between the
higher-order categories, especially between analysis and evaluation
(Wood, 1977).

The taxonomy promotes the use of clear statements of educational
objectives, even though a term like ‘analysis’ may mean different
things in different contexts. Bloom did not intend the component
processes identified by the taxonomy to convey the full meaning
of complex tasks which require the orchestration of thinking, but
believed that it is often helpful to draw attention to those processes.

The taxonomic categories are meant to reflect task complexity,
albeit with considerable overlap between categories. Empirical work
over the years has provided modest support for Bloom’s proposed
order of levels of complexity, although some studies have shown that
‘evaluation’ is not more complex than ‘synthesis’ (Kreitzer and
Madaus, 1994). A number of authors have criticised the taxonomy
for implying that evaluation is the most valuable (and most complex)
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type of human activity, whereas lower-level skills such as “application’
are less valuable to society. Indeed Ormell (1974) proposed that the
idea of a cumulative hierarchy between categories should be aban-
doned and replaced by a set of six parallel taxonomic categories. It is
reasonable to conclude that Bloom’s taxonomy does not have a con-
sistent hierarchical structure of intellectual skills and abilities, except
for the dependence of all on memory.

Potentially, the taxonomy is applicable in all contexts of teaching and
learning, including non-verbal as well as verbal areas. Feelings, move-
ments and what is seen can be remembered, comprehended, applied,
analysed, synthesised and evaluated just as much as ideas expressed in
language. Both covert and overt ‘behaviours’ can be classified using
Bloom’s taxonomy.

As Bloom intended, the taxonomy is either neutral or explicit about
educational values. When its authors are explicit about values they
celebrate transferable learning, creative talent, freedom of thought and
expression, self-regulation, intellectual honesty and wisdom.

Bloom'’s taxonomy is compatible with well-supported psychological
knowledge and theory and has stimulated further theory-building
and research. In some ways Bloom himself was taking important
steps towards theory-building, by organising educational ideas in
ways that help explain individual and group differences in thinking
and learning. It is rather surprising that cognitive psychology has
largely ignored him, even though large areas of the taxonomy have
since become fashionable areas of psychological and neuroscientific
research.

Paul (1985, p. 37) praises Bloom for encouraging critical thinking
through ‘mindful analysis, synthesis and evaluation’, while taking him
to task for implying that knowledge does not presuppose understand-
ing and the active use of other critical thinking abilities. It is unfortu-
nate that what Paul describes as ‘a remarkable tour de force, a ground-
breaking work filled with seminal insights into cognitive processes and
their interrelations” (Paul, 1985, p. 39) has sometimes been interpreted
and applied in one-dimensional and teacher-centred ways. This may in
part be due to the author’s decision to limit the first taxonomy to the
cognitive domain. Bloom’s cognitive domain taxonomy emphasises
the structure of cognition rather than the processes of cognitive
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construction and the affective and social dimensions of learning. What
seems to be missing from the pioneering cognitive, affective and
psychomotor taxonomies produced by Bloom and his associates is a
convincing explanation of how all three are integrated in the human
experience of living, thinking, feeling and learning.

Yet Bloom wanted teachers to encourage creativity rather than
reduce teaching to fragmented mechanical procedures. The shift in
instructional practice away from reliance on simple transmission of
facts towards higher-order thinking and problem-solving is one that
still needs as much impetus as Bloom sought to give it in 1956.

The taxonomy has certainly proved to be meaningful and useful to
teachers and other educational professionals, although its impact in
curriculum planning, examining and research has probably been
greater than its active use by teachers and very much greater than its
explicit use by learners. It is not too complex for everyday classroom
use. Hannah and Michaelis (1977) took the Bloom categories and
provided lists of verbs for describing behaviours which can be classified
under each heading: an approach which helps potential users under-
stand the framework. The cognitive domain taxonomy still acts as an
important stimulus to thinking about curriculum design, teaching,
learning and assessment. Its categories can be recognised in many
later adaptations and extensions, including the revision of Bloom'’s
taxonomy by Anderson and Krathwohl (2001).

Summary: Bloom

Relevance for teachers

Purpose and structure Some key features and learning

Main purpose(s): Terminology: Intended audience:

* to stimulate discussion ¢ clear definitions e curriculum planners
and research about « easily understood  examiners
examining « teachers

e to improve

communication and
practice among
educators
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Domains addressed: Presentation: Contexts:

* cognitive * logical and well * education

structured

accessible summary
« although some test
items are dated,
Bloom’s writing is
still relevant and
accessible

Broad categories covered: Theory base: Pedagogical stance:

« productive thinking * not based on a « emphasis on

* building understanding single psychological transferable learning

« information-gathering theory, but * enquiry-based learning

compatible with many and self-regulation are

« the importance of favoured

history and context improve performance

are acknowledged through the use of

* individuals creatively learning objectives

construct that target higher-
knowledge order thinking
Classification by: Values: Practical illustrations

« type of knowledge .

 complexity of thought
* level in a hierarchy of

the framework is
meant to be either

neutral or explicit

for teachers:
» many examples of

assessment items

prerequisites for the use < the authors value
of a particular ability

or skill

intellectual honesty,
creativity, independent
thought, decision-
making, and personal
integrity; all of

which support a
democratic way of life

Feuerstein’s theory of mediated learning through
Instrumental Enrichment

Description and intended use
In his studies of the mediated learning experience (MLE) the Israeli
psychologist and educator Reuven Feuerstein identified specific
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parameters of mediation in human learning situations. Feuerstein and
his associates argue that the presence of MLE is a crucial factor in
helping individuals become independent learners, because it creates
the conditions necessary for the acquisition of the “psychological tools’
needed for higher-order thinking (Kozulin, 1998, p. 4).

Instrumental Enrichment (IE) is an intervention programme de-
veloped from Feuerstein’s early theory and research on cognitive
modifiability (Richelle and Feuerstein, 1957). It was originally designed
to be used with underachieving adolescents, but has since been imple-
mented in a wide range of settings: for example, with gifted students;
dyslexic students; and adult learners.

‘Instrumental Enrichment is most simply described as a strategy for
learning to learn. It uses abstract, content free, organisational, spatial,
temporal and perceptual exercises that involve a wide range of mental
operations and thought processes’ (Begab, 1980, p. xv). According to
Feuerstein, human beings are capable of altering the way they think,
through the radical restructuring of the cognitive system. In his work
with individuals facing genetic, developmental or socio-cultural
challenges, Feuerstein has translated this belief into a number of
educational strategies.

Mediated learning experience (MLE) depends on the quality of one-
to-one interaction between the learner and the stimuli in the learner’s
environment, where this interaction is mediated by the presence of
a more advanced individual who selects, emphasises, changes and
interprets the stimuli for the learner. Feuerstein (1980) argues that an
insufficient amount or inadequate type of parental or school-based
teaching is responsible for the reduced learning potential of some
individuals, and that the infusion of MLE into educational intervention
is capable of significantly enhancing learning potential. Instrumental
Enrichment emphasises the transfer (‘bridging’) of the principles dis-
covered through MLE into other areas of learning and mediation of
meaning.

Feuerstein’s IE cognitive intervention programme targets those
cognitive prerequisites of effective learning which, for whatever
reason, have remained underdeveloped in an individual. These are
addressed through a range of materials including 14 booklets of
paper-and-pencil tasks with the following titles:
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* Organisation of dots

o Analytic perception

* Categorisation

o Temporal relations

o Transitive relations

o Illustrations

» Comparisons

o Instructions

» Numerical progressions
* Representational stencil design
* Orientation in space 1
o Family relationships

* Orientation in space 2
o Syllogisms.

A list of the cognitive functions said to be tapped and developed
through mediated learning with each instrument is provided by
Feuerstein, Falik and Feuerstein (1998). There are more than 60 of
these (including much duplication) and it is possible to classify them
under the following eight headings:

e control of perception and attention
e comparison

* categorisation

¢ understanding relationships

¢ defining problems

¢ thinking hypothetically

¢ planning

* solving problems.

Feuerstein’s theory of learning, instruction and cognitive modifia-
bility has five interlinked aspects, but here we focus on the areas of
thinking and problem-solving addressed in the Learning Propensity
Assessment Device (LPAD) (Feuerstein, Falik and Feuerstein 1998).
The LPAD (first produced by Feuerstein, Rand and Hoffmann in 1979)
is designed to assess an individual’s capacity to learn through ‘dynamic
assessment’. Individuals are not only given tasks, but also receive
instruction based on the principles of MLE. The assessment takes
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into account the individual’s response to mediation as well as the
nature of the help provided.

There are thirteen instruments in the LPAD: four of these are said
to assess perceptual-motor functions organised by cognitive compo-
nents; four assess memory, with a learning component; and five assess
higher-order cognitive processes and mental operations. What is
striking is the heavy reliance on visual presentation, with only one
orally-presented test making explicit demands on verbal reasoning.
The types of task in the LPAD correspond very closely with those
used in the IE teaching programme.

Skuy et al. (1991) provide a cognitive map (table 3.2) to guide the
teacher to assess where difficulties in effective thinking may lie. The
teacher can then plan the right combination of mediated learning
experiences and interactions at the input, elaboration or output phases
of the learning process.

A key strategy in overcoming learning failure for Feuerstein and his
associates is the need to help learners to avoid impulsivity ‘like the
game of guessing what’s in the teacher’s head’ and to take the time to
consider options and alternatives more carefully” (Fisher, 1998, p. 16).
The main intention here is for an adult or more competent peer to
mediate the learner’s experience of the learning environment, through
the use of a system of specifically developed stimulating psychological
tools, in such a way as to create a set of enabling sociocultural
conditions designed to improve an individual’s capacity to learn.

Evaluation
The cognitive tasks in the LPAD are derived from tasks in conventional
tests of intelligence and visual perception, but with a greater emphasis
on fluid than on crystallised abilities. No justification is offered for the
inclusion of some tasks and the exclusion of others, but it is clear from
the list of IE cognitive functions, which we have grouped into eight
categories, that a broad range of thinking skills is covered. Planning
skills are very strongly represented, with a greater emphasis on conver-
gent than on divergent thinking. Memory is not emphasised, but
understanding is.

The emphasis on non-verbal test formats reflects the fact that
Feuerstein wanted Instrumental Enrichment to be accessible to
learners with limited first- or second-language skills. However, this
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Table 3.2. Map of cognitive strengths and weaknesses (adapted

from Skuy et al., 1991)

Input
Clear perception/data gathering

Systematic exploration of a
learning situation
Precise and accurate receptive
verbal tools
Well-developed understanding
of spatial concepts
Well-developed understanding
of temporal concepts
Well-developed ability to
conserve constancies
Precise and accurate data gathering
Well-developed capacity to consider
more than one source

of information

Elaboration
Accurate definition of the problem

Ability to select relevant cues

Ability to engage in spontaneous
comparative behaviour

Broad mental field

Can engage in spontaneous
summative behaviour

Ability to project virtual
relationships

Perceives need for logical evidence

Ability to internalise events

Ability to use inferential/
hypothetical thinking

Ability to use strategies for
hypothesis testing

Perceives need for planning behaviour

Meaningful grasp of time and place

Blurred and sweeping perception/
data gathering

Impulsive exploration of a
learning situation

Impaired receptive verbal tools

Impaired understanding of
spatial concepts

Impaired understanding of
temporal concepts

Impaired ability to conserve
constancies

Impaired data gathering

Impaired capacity to consider
more than one source of

information

Inaccurate definition of the
problem

Inability to select relevant cues

Inability to engage in spontaneous
comparative behaviour

Narrow and limited mental field

Does not see need for
spontaneous summative
behaviour

Inability to project virtual
relationships

Lack of need for logical evidence

Inability to internalise events

Inability to use inferential/
hypothetical thinking

Inability to use strategies for
hypothesis testing

Lack of planning behaviour

Episodic grasp of reality
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Output

Mature communication Immature communication
Participatory Poor participation in discussion, etc
Worked-through responses Trial-and-error responses

Adequate verbal tools Inadequate verbal tools

Precise and accurate data output Impaired data output

Accurate visual transport Impaired visual transport
Appropriate behaviour Inappropriate behaviour

presents major problems when learners are expected to bridge from
(say) visuospatial tasks to verbal problem-solving.

Kozulin (1998, p. 5) claims that Instrumental Enrichment offers a
comprehensive, systematically organised and rich assortment of sym-
bolic tools which help learners internalise the psychological tools
necessary for higher-order thinking. However, although the cognitive
map shown in table 3.2 is organised within the potentially comprehen-
sive framework of ‘input’, ‘elaboration” and ‘output’, it consists of a
mixture of skills, knowledge, ill-defined structural characteristics (e.g.
‘mental field’) and behaviour. The input items are all concerned with
aspects of perception and understanding, linked in some cases with the
application of a strategy. The elaboration items are far from compre-
hensive in their coverage of thinking skills. One item ‘ability to use
strategies for hypothesis testing’ represents a complete problem-
solving cycle, but, apart from this, little is said about higher-order
thinking involving synthesis, evaluation and creativity. The output
items add very little, as they are normative statements using imprecise
qualifiers such as ‘immature’, ‘adequate’ and ‘appropriate’.

Despite its wide scope, Feuerstein’s theorising has been operational-
ised through what is really an ad hoc collection of instruments.
However, these can be used to engage most of the areas of thinking
covered in more systematic taxonomies and frameworks.

Feuerstein believes that, through IE, it is possible to teach generalis-
able cognitive skills on a one-to-one basis, using rather abstract decon-
textualised materials. However, the heavy reliance on paper-and-pencil
tasks and visual presentation of material may restrict opportunities for
collective learning and collaborative dialogue, and the selection and
interpretation of stimuli by a more advanced individual may hold back
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the development of learner autonomy. Little is known about the
efficacy of different approaches to bridging, but to date the empirical
evidence for transfer as a result of IE is not strong (Romney and
Samuels, 2001). Kozulin (2002) argues that greater attention needs to
be paid to the pedagogy of content teaching that is supposed to be
coordinated with the IE intervention.

Influenced by Vygotsky’s (1962, 1978) sociocultural theory,
Feuerstein believes that learning takes place where there is a very
special relationship between teacher and learner in which both intel-
lectual and emotional growth are encouraged and supported. One of
the problems with Feuerstein’s approach is his claim that the quality of
mediated learning experiences can only be assessed subjectively.

Despite the fact that the key concept of a mediated learning experi-
ence is ill-defined, many psychologists and teachers have been trained
in dynamic assessment and Instrumental Enrichment, seeing the idea
of cognitive modifiability as offering more hope for learners than views
of intelligence which emphasise its genetically determined nature.
Other thinking skills packages have drawn on Feuerstein’s theoretical
framework, for example the Thinking Skills at Work modules, de-
veloped and described by Blagg et al. (1993). Kozulin (2002) reviews
applications of Feuerstein’s IE programme in different countries and
with different populations of students. He also raises questions about
how far the different goals of IE may require different pedagogical
approaches.

Summary: Feuerstein

Relevance for teachers

Purpose and structure Some key features and learning
Main purpose(s): Terminology: Intended audience:
» promoting a ‘learning » some psychological * teachers
to learn” approach in vocabulary and « psychologists
assessment and teaching specially-defined
* to raise expectations terms are used
concerning the  some theoretical
learning potential concepts are

of low-attaining groups ill-defined
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Domains addressed: Presentation: Contexts:
* cognitive e abstract in register « education
* prescriptive » work (in a modified
form)

Broad categories covered: ~ Theory base: Pedagogical stance:

« productive thinking « established models « belief in the

* building understanding of intellectual and special quality of

* information-gathering perceptual abilities one-to-one mediated

* perception * Vygotsky's theory of learning
socially-mediated  emphasis on process
learning rather than

subject-specific
content

« skilled ‘bridging’” is
needed to ensure

transfer
Classification by: Values: Practical illustrations
* phase of learning * sociocultural elitism  for teachers:
process (input, e humanism « special materials
elaboration, output) and training are
offered

Gagné’s eight types of learning and five types of learned
capability

Description and intended use

Gagné (1985, p. xv) seeks to enable those with an interest in education
to: ‘acquire an organised schema of human learning as it occurs in
situations of instruction . . . such a schema will be valuable as a
referential model against which the complex events of teaching and
learning can be compared and evaluated.’

He is concerned with the translation of psychological theory into
the effective design of instruction. He believes that a better under-
standing of how learning operates will facilitate planning for learn-
ing, managing learning and instructing. For Gagné, learning ability
consists partly of trainable intellectual skills and partly of a strategic
thinking capability that can only evolve as a function of experience and
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intelligence. He analyses learning in terms of the conditions of learning
and learning outcomes. The conditions of learning are concerned with
the external events that support different types of learned capability, as
well as with internal processes.

According to Gagné, we first need to identify and classify learning
outcomes. We then analyse the procedural components of learning to
reveal prerequisites and to facilitate retrieval of previously learned
material from long-term memory. Finally, we provide detailed task
descriptions.

For Gagné, the factors that influence learning are chiefly determined
by the environment, and many external conditions can be altered and
controlled. It is, therefore, possible to study learning in a scientific
manner. When analysing a learning task, it should be broken down
into steps and a line drawn to indicate what the learner can already do
(what is below the line), and what will be learned through the task
(above the line). Essentially, Gagné subscribes to an information-
processing model of learning, emphasising the mastery that can be
achieved through learning and applying rules. His work has its roots
in a behaviourist model, which he subsequently revised to address
cognitive aspects of problem-solving.

Gagné considers prior learning to be extremely important, and this
applies to the development of thinking skills. He argues that, as we
cannot think in a vacuum, we always draw on acquired basic skills
and knowledge. For Gagné, the time spent in formal school acquiring
knowledge and intellectual skills does not mean that problem-solving
and cognitive strategies are being neglected.

In his earlier work, Gagné (1965) identifies eight distinct types of
learning, ordered here from simple to complex:

signal learning (classical Pavlovian conditioning)
stimulus/response learning (Skinner’s operant conditioning)
chaining (learning sequences of actions through practice)
verbal chaining (learning sequences of words through practice)

M

discrimination learning (distinguishing similar items by their various
features)
6. concept learning (the identity of classes)
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7. rule learning (organising information using ‘if, then’ statements
about concepts)

8. problem-solving (learning new rules or applying them to new
situations).

Categories 28 are organised in what is claimed to be a hierarchy of
prerequisite skills and abilities. For example, it is impossible to solve a
problem without applying a rule. However, motor and verbal chaining
provide an exception to the linear hierarchy, as they are at the same
level and both have stimulus—response learning as prerequisite skills.

In his later work (Gagné, 1985), the eight categories are replaced by
five varieties of learned capability (which can be presented in any
order).

Intellectual skills

Intellectual skills (which are forms of procedural knowledge) are
oriented towards aspects of the learner’s environment and are used
to solve problems. It is possible to identify organised sets of intellectual
skills relevant to learning at the level of rules in specific domains, and
these are ‘learning hierarchies’. The skills of which the hierarchies are
composed are: making discriminations, learning concepts, using rules,
using higher-order rules and using procedures.

Cognitive strategies

These are defined as metacognitive and novel problem-solving
processes — that is, processes of executive control. Thinking skills are
included under cognitive strategies and Gagné talks about the possible
existence of a ‘master thinking skill’ — a form of executive control that
governs the management of other skills and strategies. He is of the
opinion that this capability, which is essentially the ability to formulate
situationally-relevant learning strategies, is a form of strategic problem-
solving that cannot be taught effectively using traditional methods.
It is generalised thinking ability — that is, processing ability not tied
to a particular intellectual skill — and can only be inductively derived
by students through incidental learning over years of practice.
Consequently, metacognitive training can only be effective if it is
accompanied by opportunities for frequent practice on a long-term
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basis within a curriculum that supplies an appropriate context for the
development of executive control skills.

Verbal information

This is declarative knowledge and is dependent on the recall of
internally-stored complexes of ideas which constitute meaningfully
organised structures. Gagné contributed to the debate regarding the
status of declarative and procedural knowledge by claiming that it is
possible to be told how to do something (and then be able to do it well)
without understanding the process. In fact, focusing too much on
unpacking the processes can interfere with learning.

Motor skills
These are psychomotor chains.

Attitudes

Most attitudes are learned incidentally through modelling by key
figures, rather than as a result of pre-planned instruction. Attitudes
are influential in determining to what and how we pay attention.

Evaluation

Gagné’s original work was based on concepts developed by experi-
mental psychologists, such as paired-associate learning, serial learning,
operant conditioning, concept learning and gestalt problem-solving.
He later incorporated ideas from information-processing accounts of
cognition and instructional design, but retained an analytic focus on
the components of learning and a model of instruction in which
learners are passive recipients.

According to his framework of learning, aspects of thinking skills,
such as concept and rule formation, can be located in intellectual skills.
Gagné’s analysis of these can be a useful corrective for those who are
over-dismissive of structured ways of teaching skills and concepts and
procedures, as in direct instruction. Gagné is probably correct in
believing that different instructional approaches are needed for different
kinds of learning.

According to Gagné, problem finding, discovery learning and creative
problem-solving depend on a sound knowledge base, extensive practice
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and general intelligence. Gagné expresses reservations regarding the
amenability to instruction of the necessary cognitive strategies. This
view is incompatible with the idea that young children are highly
creative, not least in their play and developing use of language.

Gagné’s emphasis on learning hierarchies, prerequisite knowledge
and linking new learning to prior learning has had a major impact on
instructional design (Gagné and Briggs, 1974). His influence has been
strong in the design of computer-mediated instruction, for example
integrated learning systems. However, an atomistic and linear ap-
proach to instruction is likely to encourage rote learning rather
than the integration of components into meaningful wholes and the
capacities to generalise and reframe.

Gagné’s view of learning does not problematise what is to be
learned, or seek to define good thinking. Its main focus is on efficiency
in processing and on the retention of information.

Summary: Gagné

Relevance for teachers

Purpose and structure Some key features and learning

Main purpose(s): Terminology: Intended audience:

* to help teachers e clear * designers of
understand learning  some psychological instruction and
and instruction terms used assessment

* to identify the * teachers

conditions of
learning, particularly
in terms of
prerequisites and the
sequencing of learning

Domains addressed: Presentation: Contexts:
 psychomotor e detailed breakdown * education
* cognitive of conditions for » work

« affective learning * citizenship

« clear guidelines on recreation
instructional design

and practical issues



Broad categories covered: Theory base:

* executive control

« productive thinking

* building understanding
« information-gathering

 perception

Classification by:

« degree of complexity
in terms of required
stages before learning
can take place

« type of knowledge

* behaviourism
* cognitive
information-processing

Values:

e concerned with the
efficiency of learning
in terms of time spent
and desired outcomes

it is possible to
control the learning
environment to
achieve maximum

efficiency
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Pedagogical stance:

« teach according
to the identification
of the necessary steps
for successful learning

practise frequently

establish appropriate
conditions for

learning according

to individual needs

« Gagné is not convinced
of the value of
discovery learning

Practical illustrations
for teachers:
o breakdown of

steps in learning

Ausubel and Robinson’s six hierarchically-ordered categories

Description and intended use
Ausubel is best known for his theory of meaningful learning, de-
veloped in the 1960s (Ausubel, 1968). He proposed (1968, p. 10) that
‘rotely and meaningfully learned materials are represented and organ-

ized quite differently in the student’s psychological structure of know-

ledge.” He claimed that rote as opposed to meaningful learning is

more likely to take place when:

« the material to be learned lacks logical meaning

o the learner lacks the relevant ideas in his/her cognitive structure

o the individual lacks a meaningful learning set (a disposition to link

new concepts, propositions and examples to prior knowledge and

experience).
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Although he is not opposed to rote-learning techniques in, for
example, the teaching of phonics, Ausubel sees the development of
conceptual understanding as the goal of education. However, he
asserts that much of what is termed conceptual understanding is
actually the assimilation (rather than the formation) of concepts:
‘Most of what anyone really knows consists of insights discovered by
others that have been communicated to him or her in a meaningful
fashion’ (Ausubel, 1978, p. 530).

It is therefore important, in Ausubel’s view, for teachers to present
new learning in such a way that students can relate it to their existing
knowledge, taking into account the complexity of the new learning
and the cognitive development of the learners. Ausubel and Robinson
(1969) use the following six hierarchically-ordered categories in their
analysis of learning:

¢ representational learning
* concept learning

¢ propositional learning

« application

* problem-solving

* creativity.

As in Bloom’s taxonomy (1956), here there is an emphasis on the
need to build up a store of meaningful knowledge before operat-
ing with it at a more advanced level. Representational learning is
equivalent to Bloom’s knowledge category, while concept and propo-
sitional learning are equivalent to comprehension.

However, while Ausubel sees some value (especially at the second-
ary stage of education) in using problem-solving approaches within
subject areas, he does not believe that the main purpose of education
should be to develop generic thinking, enquiry and problem-solving
skills. In his view (1978, p. 583), this idea is: ‘little more than an illusory
goal and a recurrently fashionable slogan in education. On theoretical
and practical grounds it can never amount to more than a critical
approach to the teaching of particular subject matter disciplines.’

Creativity and creative thinking fare no better under Ausubel’s
analysis. He regards genuine creativity as so rare that it is not worth
pursuing in most educational contexts, where it is more democratic to
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use available resources to cater for the needs of the many rather than
the few. He asks (1978, p. 546):

Would it not be more realistic to strive first to have each pupil respond
meaningfully, actively and critically to good expository teaching before we
endeavour to make him or her a creative thinker or even a good critical
thinker and problem solver?

Ausubel believes that teacher-directed learning is more effective
than learning by discovery, arguing that pupil enquiry can result in
uncorrected errors and misconceptions and indeed, meaningless rote
learning. Instead, teachers should ‘provide ideational scaffolding’,
especially in the form of advance organisers (1967, p. 26). An advance
organiser is ‘material that is presented in advance of and at a higher
level of generality, inclusiveness, and abstraction than the learning
task itself” (Ausubel and Robinson, 1969, p. 606). This provides a
framework, so that new learning material can be discriminated and
integrated with previously learned, related ideas. To be most effective,
the organisers should be formulated in terms of language and concepts
already familiar to the learner and use appropriate illustrations and
analogies.

Ausubel also proposes that big concepts should be presented first, as
the adequacy of prior learning of key superordinate concepts is more
important than age or IQ as a predictor of success:

Since subsumption of new information is generally much easier than acquisi-
tion of new superordinate concepts, curricula should be planned to introduce
the major concepts or propositions early in the course to serve as a cognitive
anchorage for subsequent learning. (Ausubel, 1978, p. 530)

He also urges teachers to order the sequence of subject matter by
‘constructing its internal logic and organisation and arranging practice
trials and feedback’ (1967, p. 23). The aim is to facilitate ‘integrative
reconciliation’.

Evaluation

Ausubel and Robinson’s basic intention is to help teachers to improve
the structure and sequencing of their teaching in order to develop
meaningful as opposed to rote learning. As with Bloom, the emphasis
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here is upon the need to help learners build up a store of meaningful
knowledge, which they can relate to previous knowledge and experi-
ence and eventually use in higher-order thinking. This framework
does usefully emphasise the importance of well-structured and
carefully-sequenced expository teaching.

The focus here is upon making teachers more aware of the structure
and content of learners’ existing knowledge. However, learners are
seen as more or less compliant recipients of new information, with the
teacher rather than the learner as the chief architect of the cognitive
construction process. Ausubel ignores Piaget’s work on accommoda-
tion and the importance of cognitive restructuring after experiencing
cognitive conflict.

Discovery learning is criticised on the grounds it might result in
uncorrected errors. Rather than constructing understanding for them-
selves, learners are encouraged to learn what the teacher knows. The
teaching of generic thinking is also criticised, but these criticisms are
presented as ex cathedra judgments, rather than with empirical sup-
port. Ausubel seems blind to the idea that a positive attitude towards
learning can be developed through giving pupils more opportunities
to plan, monitor and evaluate their own learning.

From this predominantly teacher-led perspective it is perhaps not
surprising to find that creative thinking is considered to be so rare that
it is not worth pursuing. Here Ausubel seems to confuse the everyday
creativity encouraged by active learning with being a creative genius.

Summary: Ausubel

Relevance for teachers

Purpose and structure Some key features and learning
Main purpose(s): Terminology: Intended audience:
 to promote * clear definitions e curriculum planners
meaningful learning and explanations * examiners
* to ensure education of technical terms « teachers
is informed by * students

psychology
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Domains addressed: Presentation: Contexts:

* cognitive * clear description * education
of theory but

academic in style

Broad categories Theory base: Pedagogical stance:
covered: * draws upon * belief in the
* productive Piaget and importance of
thinking Vygotsky presenting new
* building learning in such a
understanding way as to relate prior
« information- knowledge to new
gathering knowledge
« use of advance
organisers to scaffold
understanding
« start with big
concepts
« teacher-structured
learning rather than
pupil enquiry
Classification by: Values: Practical illustrations

« types of learning, e rationalist for teachers:

which differ in « technological « few examples of how
structural « all students can to apply the theory
complexity learn if taught well

* superordinate * opposes

and subordinate sentimentality

concepts regarding the critical/

creative skills

of young learners

Williams” model for developing thinking and feeling
processes

Description and intended use

In 1970, Williams published the first volume of his work on class-
room ideas for encouraging thinking and feeling (Williams, 1970). He
makes use of a three-dimensional model (figure 3.1) and argues
that developing different teaching strategies and adopting different
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teaching roles across a range of subjects can bring about changes in
students’ cognitive and affective behaviours, moving them towards a
higher level of creative thinking (see also Williams, 1972).

Williams describes 18 diverse teaching strategies which encourage
not only thinking, but also the expression of feelings about both
content and the learning process. He provides detailed lesson plans
that envisage the three intersecting dimensions of subject content,
teacher behaviour and pupil behaviours coming together to encour-
age creativity. Williams is striving towards an increase in student
creative output, placing equal value on cognitive and affective aspects.

Creativity is a complex mental process that is difficult to define or
measure. For Williams, it involves putting together new, different and
unique ideas by employing the four cognitive and four affective behav-
iours shown in dimension three of the model in figure 3.1 and outlined
below:

Cognitive behaviours

1. fluency — generating a large number of ideas

2. flexibility — being able to change categories

3. originality — being able to come up with a unique thought
4. elaboration — being able to take one idea and embellish it.

. 7o
Curriculum /
Subject Meter |socia Studies . Dimension Two
Teacher Behaviour
. . Paradexes | Stralegies or Modes of
Science > -
. 2. Atributes Teaching
. 3. Analogies
Music > A 4 neies
5. Provocative Questions
6. Examplos of Chango
Art . Examples of Habit
. Organised Random Search

Fluent Thinking 9. Skills of Search X
Di lon Three Flexible Thinking pIo. Tolerance pr:;s Ariguty
Pupil /i Original Thinking 12. Adjustment to Development
Cogritive and Atlective Elaborative Thinking 13. Study of Creative People and Processes

Curicsity (willi 14, Evaluate Situations

Risk T: 15. Creative Reading Skills

16. Creative Listening Skills
chal 17. Greative Writing Skills
Imagination (intuition 18. Visualisation Skills

Fig. 3.1. Williams’ model for encouraging thinking and feeling.
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Affective behaviours

1. curiosity — willingness to explore and question

2. risk taking — courage to take a chance

3. complexity — facing the challenge of building order out of chaos
4. imagination — visualising and fantasising ideas.

It is worth noting that the four cognitive behaviours of fluency,
flexibility, originality and elaboration are also to be found in the Torrance
Tests of Creative Thinking (Torrance, 1966).

Williams originally intended his model to be used in elementary
schools, but it seems to have found more resonance with those deliver-
ing programmes for gifted and talented pupils. In 1986, Williams
developed the ‘cognitive—affective intervention model for enriching
gifted programs’, but this appears to vary little from his original work.
He has also produced an assessment tool, the Creativity Assessment
Packet (CAP) (Williams, 1980).

Evaluation

Williams realises his intention to develop a cognitive—affective inter-
vention model of learning and a range of strategies and roles which
enable teachers to place equal value on cognitive and affective aspects
of learning and help them to move students towards higher levels of
creative thinking. He shows how teachers can plan to teach a curricu-
lum subject in such a way as to develop creative thinking as well as
positive dispositions to support learning. While he speaks of cognitive
and affective behaviours, this serves largely to help teachers focus on the
need for pupils to act, not simply to be passive recipients.

Williams achieves a balance between the need for pupils to demon-
strate qualities such as willingness and courage and the need for
teachers to provide them with a wide range of opportunites to do
so. However, gaps can be detected in his lists of pupil and teacher
behaviours. For example, he downplays the need for care in the
planning and execution of creative work and does not explicitly refer
to design or to drama. Despite this, there is a reasonable match
beween his desired pupil behaviours, the critical thinking dispositions
identified by Perkins and others (1993) and the creativity ‘mindsets’ of
Petty (1997).
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Some of Williams’ categories of teaching behaviours and pupil be-
haviours are very general and certainly overlap. Nevertheless Williams’
model and detailed lesson plans still provide a useful template for
teachers interested in developing the creative thinking abilities of their
students. His contribution is significant in its laudable attempt to
represent the multi-dimensional nature of thinking, feeling and learn-
ing; and in the pragmatic way, through the use of actual examples and
detailed lesson plans, in which he genuinely endeavours to make his
work of use to teachers.

Friedman and Lee (1996) field-tested three gifted-education mo-
dels and claim that Williams’ cognitive—affective interaction model
demonstrated the best results for increasing the cognitive complexity
of classroom interactions and on-task behaviour of high-achieving

pupils.

Summary: Williams

Purpose and structure

Some key features

Relevance for teachers
and learning

Main purpose(s):

* to encourage
creative teaching
and learning
across the
curriculum

Domains addressed:
¢ cognitive
« affective

e conative

Broad categories
covered:

« self-engagement

« productive thinking

* building understanding
« information-gathering

Terminology:
* clear
« fairly simple

Presentation:

« easily understood

« addressed to
practitioners

Theory base:

* Gauilford’s Structure
of Intellect model

« Torrance’s work
on creativity

Intended audience:
« teachers

Contexts:
» education

Pedagogical stance:

* development of
individual talents

« interest in gifted
education

* cross-curricular
emphasis
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Classification by: Values: Practical illustrations

* subject area  humanistic for teachers:

« nature of learner « individualistic « several hundred in six
behaviour (thinking curriculum areas
and feeling) « strategies are listed

which are relevant for
all age groups

Hannah and Michaelis’ comprehensive framework for
instructional objectives

Description and intended use

Acknowledging their debt to Bloom (1956) and Krathwohl, Bloom and
Masia (1964), and drawing on relevant literature about perceptual and
motor skills, Hannah and Michaelis (1977) were the first to realise
Bloom’s original aim of producing a comprehensive framework for the
design and classification of educational objectives. They sought (1977,
iii) to ‘bring objectives back into teaching’ by encouraging teachers to
write lesson and course objectives ‘so that students move from know-
ledge to operations on knowledge that involve increasingly more
complex processes, to greater independence in the development of
skills, and to higher levels of commitment insofar as attitudes and
values are concerned’.

According to Hannah and Michaelis, the perceptual and knowledge
base for learning is built up by data gathering (observing and/or
remembering). As shown in figure 3.2, the availability of data is a
prerequisite for all development. The authors illustrate (1977, p. 173)
the interrelatedness of their categories in the following way:

a student with prior experience participating in an experiment may observe
certain elements, recall prior learnings including a generalization, and quickly
state an inference related to the experiment . . . Moreover, the student’s
feeling that she or he is a capable learner . . . influences both the receptivity to
participation in experiment and the willingness to offer ideas. Mastered skills
may have been involved in data collection during the experiment.

The categories of intellectual processes, skills and attitudes and values
are independent but interacting dimensions, each of which is ordered
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‘ Intellectual processes | ‘ Skills ‘ | Attitudes and values
Evaluati
va iatmg
1
Predicting Improvising Integrating
: A A
Hypothesising ! !
1 1 |
Synthesising Applying Preferring
| ) i
Analysing i i
I 1 |
Inferring Mastering Accepting
1 | |
Generalising ! !
I I |
Classifying Patterning Complying
| | 1
Comparing : \
1 I |
Interpreting Imitating Responding

Data gathering
Observing Remembering

Fig. 3.2. The comprehensive framework for instructional objectives.

by a different principle (complexity, degree of learner independence
and level of commitment, respectively). All the level headings used are
clearly defined, as shown in the examples below:

¢ Generalising — the student expresses a conclusion drawn from the
consideration of a number of specific instances.

o Inferring — the student uses appropriate generalisations to reach and
express conclusions that go beyond the data studied.

« Patterning — the student practises a skill with assistance while pro-
gressing towards unassisted performance.

o Integrating — the student consistently demonstrates a pattern of
value-based behaviour.

The scope of Hannah and Michaelis’ framework is unrestricted, but
it seems not to have been used outside the school-age range. The
authors did not attempt a thorough academic justification for their
framework, but instead put their energies into making it effective
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over a five-year period, working with teachers and administrators
in the Elk Grove School District in California.

Evaluation

Hannah and Michaelis” primary intention was to encourage teachers
to write lesson and course objectives in order to enable them to move
students from lower levels to higher levels of thinking and to en-
courage them to become autonomous learners with a genuine com-
mitment to learning. Their framework was developed with and
field-tested by teachers. It uses many of the terms found in the work
of Bloom and his associates and is compatible with several later
frameworks. Although not aligned with a particular theoretical pos-
ition, the authors were influenced by the behavioural objectives move-
ment and drew on work in cognitive psychology, motivation and
attitude development.

This initiative represents a significant development in the advance-
ment of frameworks for thinking, in that it was one of the first
attempts to integrate all of the three domains of learning identified
by Bloom (i.e. the cognitive, affective and psychomotor domains). All
types of skill (covert and overt) are encompassed by the skills category
and the attitudes and values category is equally broad.

This comprehensive framework is descriptive rather than norma-
tive. While subscribing to democracy and human rights, Hannah
and Michaelis are relatively neutral about which attitudes and values
are worth developing. There is, for example, no explicit encourage-
ment for learners to become more reflective or empathetic. At the
same time, it is possible to detect the influence of a particular approach
to pedagogy, as learning is largely portrayed as the responses of
individuals to teacher instruction.

Hannah and Michaelis point out that while the categories of in-
tellectual processes, skills and attitudes and values are independent,
they are also interacting dimensions of learning. Their framework
serves a useful purpose by raising questions for practitioners about
how stages in one dimension may correspond to complementary
stages in the others. However, they make unrealistic demands on
teachers by expecting them to take all stages and dimensions into
account when writing lesson objectives and making assessment
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decisions. This may lead some to over-plan and try to assess each
lesson objective in excessive detail. However, for longer-term planning
the framework has much to offer. It is expressed in simple language
and has been worked out in considerable detail, with many illustrative
objectives.

Despite the commendable multidimensionality of this framework, it
seems to rest upon linear assumptions about the direction of learning
in each dimension. Hannah and Michaelis also tend to emphasise the
compliance of learners with the expectations and values of educators.
Nonetheless, if interpreted flexibly, this framework clearly has consid-
erable potential as a design tool and for a range of other uses, ranging
from teacher education to programme evaluation.

Summary: Hannah and Michaelis

Relevance for teachers

Purpose and structure Some key features and learning
Main purpose(s): Terminology: Intended audience:
* to guide teachers e clear * teachers

in writing and « simple

evaluating objectives
« to provide a model
of how students learn
in order to align and
improve planning,
teaching and

assessment
Domains addressed: Presentation: Contexts:
* cognitive « includes definitions, * education
* conative focusing questions » work
« affective and directions, * citizenship
 psychomotor illustrative * recreation

objectives and
assessment tools

« teacher-friendly and
not too complex



Broad categories

covered:

* self-engagement

« productive thinking

* building
understanding

« information-
gathering

perception

Classification by:

 complexity

* degree of learner
independence

* level of commitment

Theory base:

» Bloom and other
taxonomists of
cognitive, affective,
and psychomotor
domains

compatible with
behaviourist and
cognitive theories

Values:
« either neutral or
explicit in terms
of educational values
e democratic human
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Pedagogical stance:

« teacher as guide

« holistic in that
most teaching
addresses more
than one category
and level

« promote skill
development for
mastery learning

« support learner
enquiry, critical
thinking and creativity

Practical

illustrations

for teachers:

 many rich and
detailed examples

rights at primary and

secondary level

Stahl and Murphy’s domain of cognition taxonomic system

Description and intended use

Stahl and Murphy had the ambitious aim of producing a taxonomy
based on the principle of a learning hierarchy of ‘levels of cognitive-
affect thinking and learning-related behaviours’ (1981, p. 23). They
were writing for teachers and teacher-educators and, as Marzano did
20 years later, based their taxonomy as far as possible on theory and
research findings in cognitive psychology. They address memory,
thinking and learning and are concerned with helping teachers to
‘separate pre- and post-learning behaviours within classroom situ-
ations’ (1981, p. 10). The taxonomy is intended to be used in instruc-
tional design and the authors assume that teachers can infer from pupil
behaviour what mental processes are, or have been, taking place. It is
located in a broad theoretical framework which includes a cognitive
belief system (equivalent to Marzano’s self system), but not a separate
system dedicated to metacognition.
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The levels and sub-levels of the domain of cognition system are

shown in table 3.3, together with illustrative general instructional

objectives. The same instructional objectives are repeated at different

levels, as the levels represent no more than progress towards the

internalisation and automatic use of new knowledge.

Stahl and Murphy identify 21 mental processes involved in thinking

and learning, and claim that these may be used in different combin-

ations at any of the following levels: transformation, transfersion, incor-

poration, organisation and generation. These processes are said to

operate with all kinds of content, whether cognitive or affective.

They are provided in list form, as follows:

O 0 N O 1 A O DN~

—
DN = O

14.
15.

16.

17.

18.

19.

20.

21.

. associating: connecting items together

. classifying: putting items into categories

. combining: putting items into some single whole

. comparing: identifying similarities and differences

. condensing: producing a shortened version of information

. converting: changing the features of an item or information

. describing: reporting the features of an item or information

. designating: assigning a name or exactness to an item

. discriminating: treating some items or information differently

extending: providing information to fill a gap or gaps
extracting: focusing on parts, part—part and part-whole relationships

. interpreting: making sense of information
. otganising: putting items in order or sequence to bring out their

relationships

proposing: suggesting a probable way of dealing with a problem
reconciliating: putting opposing items together to make a
consistent whole

selecting: making a preferred, imperative or needed choice
separating: taking things apart to identify distinct components
translating: putting information into a different form or version
utilising: demonstrating how things could be, are being or have
been put to use

valuating: assigning value, a rating or priority to an item or
information

verifying: specifying how information should be accepted as valid
or true.
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Table 3.3. The domain of cognition taxonomic system

Levels and Mlustrative instructional
sub-levels Function objectives
Preparation Readying oneself to
receive and/or be
capable of accepting
information
Observation Taking in and
becoming aware of
information and stimuli
Reception Noticing and Understands information
Literation remembering and facts
Recognition information that Recognises details
Recollection has just been and data
presented Knows verbal information
(during a lesson) Understands steps of a
method
Knows a formula or
principle
Recognises laws or theories
Transformation Giving meaning to Understands laws or
Personalisation information that theories
Adaptation has just been Comprehends information
(rehearsal received (during Understands facts
and ‘field- a lesson) Knows the meaning of . . .
testing’) Applying principles, Applies principles to a
using steps of a situation
method, solving Uses steps of a method
problems Solves problems
Constructs examples of a
graph
Information Placing information
acquisition and meanings into
Encoding long-term storage
Storage

Retrieval
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Table 3.3 (cont.)

Levels and Function Mlustrative instructional
sub-levels objectives
Retention Identifying information Understands information
Recognition retrieved from long-term and facts
Recollection storage (from previous Recognises verbal
lessons) information
Knows laws, principles
or rules
Understands steps of a
method
Transfersion Using recalled Understands laws or theories
Replication information Applies information
Variation (guidelines and Uses steps of a method
rules) to deal with Solves problems
new situations Applies principles or laws
Understands how
information is used
Incorporation  Automatically using fully (Same as above)
internalised guidelines
and rules
Organisation Interrelating and Demonstrates consistent
prioritising all previously and predictable beliefs
understood information Provides consistent and
within one’s defensible rationale
cognitive belief system Demonstrates commitment
to a particular perspective
Appreciates how a
technique works
Values a particular point
of view or product
Generation Synthesising previous Formulates a new set of

information (guidelines
and rules) to form
new ideas and

understandings

rules or principles
Develops a new explanation
Formulates a new way of

solving a problem
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Evaluation

Stahl and Murphy’s taxonomic system is an ambitious attempt to
create a framework for classifying instructional objectives, taking
account of learning as well as thinking and extending from the recep-
tion of information to the creative synthesis of ideas and beliefs. The
strengths of this taxonomy lie in its inclusion of affective as well as
cognitive aspects of learning and its acknowledgement of the role of a
system of ideas, beliefs and values in actively giving meaning to new
information. However, they largely ignore social and cultural influ-
ences, do not deal with metacognition and treat feelings only as a
source of additional information.

The 21 mental processes listed by Stahl and Murphy are not pre-
sented as a taxonomy and no claim is made for their completeness.
However, nearly all the processes fit well within the six levels of
Bloom’s taxonomy, with ‘proposing’ and ‘selecting’ being possible
exceptions.

The structure of the domain of cognition is said to be hierarchical in
that thinking at a particular level cannot occur unless the relevant
information has been processed at all of the lower levels. In general
terms this appears to be a reasonable claim, but some counterexamples
may be found. It is not always the case that new explanations or
solutions can only be generated within a field where knowledge is
fully internalised and its use almost unconscious. Neither is it obvious
that rules can never be applied to deal with new situations unless they
have been permanently established in memory.

Stahl and Murphy’s hierarchical model of internalisation is not
unlike that used by Krathwohl, Bloom and Masia (1964) in their
taxonomy of educational objectives in the affective domain. The
authors” focus of concern in their exposition of how people learn
is establishing factual and procedural knowledge in long-term
memory. The most valued level of thinking is ‘generation’, which is
described as being the synthesis of rules understood as abstractions
(such as Hegel's dialectic) and said to be ‘a very sophisticated mental
operation not utilised by most persons’ (Stahl and Murphy, 1981,
p. 34). This statement suggests an elitist, academically-biased value
system.
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The illustrative instructional objectives are expressed at a general
level and leave the teacher or instructional designer with a formidable
task if the system is intended for daily use in planning lessons. In view
of its complexity, teachers will find the system impractical for moni-
toring the developing understanding of individual students, but they
may derive value from Stahl and Murphy’s description of how learners
transform, internalise, organise, use and generate ideas. However, the
terminology they use is far from simple and is certainly not accessible
to students. Communicability is not assisted by the use of technical
terms such as ‘literation” and ‘encoding’, the neologism ‘transfersion’
and specially defined meanings, such as those for ‘adaptation’ and
‘extracting’.

Throughout, these authors tend to reduce all content to informa-
tion and rules, failing to provide a convincing account of attitudes,
beliefs and systems. There is also a certain rigidity in their belief in a
hierarchy of levels of thinking.

Summary: Stahl and Murphy

Purpose and Relevance for

structure Some key features teachers and learning

Main purpose(s): Terminology: Intended audience:

« to help teachers and  not easy to grasp « teachers and
teacher-educators « uses specially defined teacher-educators
understand thinking technical terms

and learning

« a tool for use in
instructional design
and teaching

Domains addressed: Presentation: Contexts:
* cognitive « the complexity of « education
« affective (but only lists, tables and

as a source of information) graphics is offputting
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Broad categories covered: Theory base: Pedagogical stance:
* self-engagement * psychological models ¢ transmission of
« productive thinking of information- knowledge
* building processing
understanding

« information-gathering

Classification by: Values: Practical
« levels of internalisation  not made explicit illustrations for
of information and rules teachers:

« instructional
objectives are
used to illustrate
the levels and
sub-levels only, no
curriculum
examples are given

Biggs and Collis’ SOLO taxonomy: Structure of the Observed
Learning Outcome

Description and intended use

The taxonomy was devised by Biggs and Collis (Biggs and Collis 1982;
Biggs, 1995; 1999). According to the authors it provides a systematic
way of describing how a learner’s performance grows in complexity
and level of abstraction when mastering many tasks, particularly the
sort of task undertaken in school. Collis and Biggs (1982) proposed that
there are clear implications for how schools develop programmes.
They argue for a general sequence in the growth of the structural
complexity of many concepts and skills, and that sequence may then
be used to identify specific targets or to help teachers assess particular
outcomes. The SOLO taxonomy therefore attempts to describe the
level of increasing complexity in a student’s understanding of a subject,
through five levels of response, and it is claimed to be applicable to any
subject area. Not all students get through all five levels, and not all
teaching (and even less ‘training’) is designed to take them all the way.
The levels are described in outline below and with additional criteria in
table 3.4.
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Table 3.4. The SOLO taxonomy levels, with descriptors and criteria

SOLO

description Capacity

Relating
operation

Consistency
and closure

Minimal: cue
and response
confused

Pre-structural

Low: cue and
one relevant

Unistructural

datum

Multistructural Medium: cue
and isolated

relevant data

Relational High: cue and
relevant
data and

interrelations

Extended Maximal: cue

abstract and relevant
data and
interrelations
and

hypotheses

Denial, tautology,
transduction.
Bound to
specifics.

Can generalise
only in terms
of one aspect.

Can generalise
only in terms
of a few
limited and
independent
aspects.

Induction: can
generalise
within given or
experienced
context using
related aspects.

Deduction and
induction:
can generalise
to situations
not
experienced.

No need felt for
consistency:
closure without
seeing the
problem.

No need felt for
consistency: thus
closed too
quickly; jumps
to conclusions
so can be very
inconsistent.

Feeling for
consistency:
closure too soon
on basis of
isolated
fixations so can
reach different
conclusions with
same data.

No inconsistency
in given system,
but closure is
unique to
given system.

Inconsistencies
resolved: no
need for closed
decisions;
conclusions held
open or qualified
to allow logically
possible

alternatives.
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1. Pre-structural: here students are simply acquiring bits of uncon-
nected information, which have no organisation and make no sense.

2. Unistructural: simple and obvious connections are made, but their
significance is not grasped.

3. Multistructural: a number of connections may be made, but the
meta-connections between them are missed, as is their significance
for the whole.

4. Relational: the student is now able to appreciate the significance of
the parts in relation to the whole.

5. Extended abstract: the student makes connections not only within
the given subject area, but also beyond it, and is able to generalise
and transfer the principles and ideas underlying the specific
instance.

The taxonomy makes use of a modified Piagetian framework
(Piaget, 1952) and the same progression through levels of response is
said to be repeated at each of the following stages:

i. sensorimotor (from birth)

ii. iconic (from 18 months)
ili. concrete symbolic (from 6 years)
iv. formal (from 16 years)

v. post-formal (from 18 years).

Each level of response does not so much replace the previous one as
add to the repertoire of available cognitive responses. In different
situations, therefore, learners may ‘regress’ to an earlier level of
response or utilise a higher cognitive function than is strictly required,
adopting a ‘multi-modal’ approach to the task at hand (Biggs and
Collis, 1991). The SOLO taxonomy is based on an analysis of the
work of several hundred pupils of different ages across a range of
subjects and the identification of recurring patterns in pupils’ thinking.
Biggs and Collis found a general age-related progression through
secondary schooling, from multistructural to relational to extended
abstract thinking (equivalent to Piaget’s formal operations stage and
not usually reached before the age of 16).

Each level of the SOLO taxonomy refers to a demand on the amount
of working memory or attention span, since at higher levels there are
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not only more aspects of a situation to consider but also more relation-
ships between aspects and between actual and hypothetical situations.

The purpose of the SOLO taxonomy is to provide a systematic way
of describing how a learner’s performance grows in structural com-
plexity when tackling and mastering a range of tasks. It can therefore
be used to identify and define curriculum objectives which describe
performance goals or targets; as well as for evaluating learning out-
comes, so that the levels that individual students are performing or
operating at can be identified.

Evaluation

The SOLO taxonomy enables teachers to identify the complexity and
quality of thinking expected of and produced by students. It is particu-
larly helpful when applied to challenging aspects of learning such
as the understanding of concepts and problem-solving (Collis and
Romberg, 1991). Provided that the underlying logic of student re-
sponses can be reliably inferred by others, the taxonomy can be used
to improve learning outcomes by enhancing the quality of feedback.
When understood and internalised by students it can also be usefully
applied when planning work and in self-assessment.

Biggs and Collis do not concern themselves with the social nature of
interactions or with the influence of affective and conative factors on
thinking, because their focus is on student performance (in particular
contexts at particular times). SOLO taxononomy users must therefore
assume that the tasks selected are understood by students and offer
effective contexts for assessment.

The key SOLO terms and definitions have remained the same for
over 20 years. The taxonomy sets out a developmental progression of a
student’s cognitive responses, based on Piaget’s theory of genetic
epistemology. It therefore makes implicit assumptions about the
nature of knowledge and is open to some of the common criticisms
of stage theories (in terms of the relationships between, and progres-
sion through, the stages). However the concept of ‘multi-modal’
thinking allows that learners may sometimes use a less sophisti-
cated approach or perform at a higher cognitive level than the situa-
tion requires. While Biggs and Collis do not assume learning to be
unidirectional they do consider it to be relatively predictable.
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There are links between the approach of Biggs and Collis and other
work on learning, such as Siljo’s conceptions of learning (Siljg,
1979a; 1979b), and Bateson’s levels of learning (Bateson, 1973). Uni-
structural and multistructural levels are equivalent to surface level and
relational and extended abstract to deep level processing.

The SOLO taxonomy has proved effective as a means of planning
and developing curricula based on the cognitive characteristics of the
learners. It has been used in a wide range of studies to evaluate
learning, from LOGO (Hawkins and Hedberg, 1986) to higher educa-
tion (Boulton-Lewis, 1995); for an overview and summary of research
see Prosser and Trigwell, 1999). The wide and effective application of
the taxonomy by educational researchers, curriculum designers and
teachers at all levels of education and across a wide range of subjects
indicates its practical value and the ease with which it can be under-
stood, especially in the context of assessment. With relatively little
practice and feedback, most teachers can use at least the lower levels of
the SOLO taxonomy to identify appropriate curriculum objectives
which will help move students on to the next stage of their learning.
However, those professionals whose own thinking and written expres-
sion is at the multistructural level or lower may struggle in applying it
at relational or extended abstract levels.

Summary: Biggs and Collis

Relevance for teachers

Purpose and structure Some key features and learning

Main purpose(s): Terminology: Intended audience:

* to assess the structural ¢ clear definitions * curriculum planners
complexity of learning and explanations * examiners
outcomes using five of technical terms * teachers and students

levels of development

Domains addressed: Presentation: Contexts:
* cognitive « accessible to a * education
wide readership » work
« good use of tables * citizenship

recreation

and graphs

89



90 Frameworks for Thinking

Broad categories covered: Theory base: Pedagogical stance:

* productive thinking * Piaget’s * belief in improving

* building understanding developmental stages cognitive performance

« information-gathering * levels of learning through assessment and

feedback

Classification by: Values: Practical illustrations

* structural complexity * rational for teachers:
from concrete to * deep-level learning « several (e.g. curriculum
abstract use of * higher-level thinking objectives, marking
organising principles criteria and essays)

« developmental stage

Quellmalz’s framework of thinking skills

Description and intended use
Edys Quellmalz is an educational psychologist who produced an inte-
grated thinking skills framework to help teachers and learners under-
stand the strategies and processes used in problem-solving. She draws
on work by philosophers such as Ennis, by psychologists such as
Guilford and Sternberg, and on Bloom’s taxonomy. Her framework
(1987) is intended for use in the design of instructional and assessment
tasks as well as in classroom practice. She wishes greater emphasis to be
placed on higher-order skills, since these are needed in different subject
areas as well as in solving real-life problems. She provides illustrations of
analysing, comparing, inferring and evaluating in the subject domains
of science, social science and literature (1987). Within subject areas,
Quellmalz urges teachers to ‘emphasise the use of a full problem-
solving process, rather than drill on isolated components’ (1987, p. 95).
The proposed framework is hierarchical only in that a distinction is
made between lower- and higher-order thinking skills (Stiggins, Rubel
and Quellmalz, 1988). It includes a lower-order category called recall,
which is a combination of the Bloom categories of knowledge and com-
prehension. While recall is a means of gaining access to existing know-
ledge, higher-order thinking is about restructuring it. The higher-order
thinking strategies and processes are all needed in problem-solving
and are not seen as hierarchical in terms of difficulty or progression.
The higher-order framework as presented in 1987 (see table 3.5)
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Table 3.5. Quellmatz’s higher-order thinking strategies and
processes

Strategies
Students engage in purposeful, extended lines of thought where they:
identify the task (or type of problem)
define and clarify essential elements and terms
gather, judge and connect relevant information
evaluate the adequacy of information and procedures for drawing
conclusions and/or solving problems.
In addition, students will become self-conscious about their thinking
and develop their self-monitoring problem-solving strategies.

Processes

Cognitive Metacognitive
analysis planning
comparison monitoring
inference/interpretation reviewing/revising
evaluation

includes strategies in which demands are made on both cognitive and
metacognitive processes (all of which are seen as teachable).

Stiggins, Rubel and Quellmalz (1988) provide definitions of the
higher-order cognitive processes which we paraphrase as follows:

o Analysis involves restructuring knowledge by getting information
from abstract visual representations, by classifying items, or in
terms of whole-part or causal relationships.

e Comparison goes beyond whole-part relationships and involves ex-
plaining how things are similar and how they are different.

o Inference is deductive (moving from the general to the specific) or
inductive (moving from details to a generalisation).

¢ Evaluation involves judging quality, credibility, worth or practicality
using established criteria.

For each of these processes, trigger words and sample activities are
provided, together with an indication of the corresponding Bloom
taxonomy processes (e.g. recall requires knowledge and comprehen-
sion, and inference requires application and synthesis).
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Evaluation

Quellmalz’s framework is successful in that it accommodates reasoning
skills identified by philosophers within the critical thinking tradition and
cognitive skills identified by psychologists studying problem-solving. It
encompasses both cognition and metacognition and the categories are
applicable to both convergent and divergent thinking (although the
examples provided suggest that she is more interested in the former).
Quellmalz helpfully emphasises a ‘plan-monitor-review’ cycle which
includes problem finding, but does not address affective, conative and
social aspects of thinking. Dealing only with thinking skills, she does not
refer to the dispositions which support critical thinking.

The definitions used by Quellmalz, while clear, do not always accord
with common usage or with those used in other taxonomies. This
problem is most acute with the very broad “analysis’ category. Whereas
for Bloom and for Anderson, sorting and classifying as well as translat-
ing from one form of representation to another are indicators of
understanding, for Quellmalz they fall under ‘analysis’. ‘Comparison’
overlaps with every other category, so it is doubtful whether it should
be treated separately. For Quellmalz ‘inference/ interpretation’
extends beyond deductive and inductive reasoning and is an umbrella
term which also covers ‘apply a rule’, ‘synthesise” and ‘create’. It is not
known to what extent teachers who use the framework are able to
consistently classify questions and tasks.

Quellmalz worked with the Arkansas Department of Education to
apply her framework across the curriculum in the form of a reading/
thinking/writing intervention, the McRAT (Multicultural Reading and
Thinking) programme (Quellmaltz, 1987; Quellmalz and Hoskyn,
1988). This was designed to promote relective reading, the ability to
back up opinions with evidence and effective written communication.
Participating teachers received 18 days of training over two years and
the approach yielded moderate effect sizes (up to 0.65) in a controlled
trial (Fashola and Slavin, 1997).

Quellmalz believes that learners construct meaning in the context of
project work where they are asked to solve problems in different
curriculum areas. She values extended problem-solving activities, for
example reading and discussion leading to extended writing. Her
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framework has the appeal of simplicity and highlights for teachers
the importance of modelling and teaching metacognitive skills.
Schools and school districts have successfully used it to infuse critical
thinking across the curriculum.

Summary: Quellmalz

Purpose and structure

Some key features

Relevance for teachers
and learning

Main purpose(s):

* to encourage the
teaching of problem-
solving across the

curriculum

Domains addressed:

* cognitive

Broad categories covered:

« self-engagement

« reflective thinking

* productive thinking

* building understanding
« information-gathering

Classification by:

« lower- or higher-order
thinking

« type of thinking process

Terminology:

o clear definitions,
but some do not
accord with
common usage

Presentation:

« teacher-friendly,
easily understood

« tabular format
with trigger words
and examples

Theory base:
« cognitive psychology
« learners construct

meaning

philosophical
accounts of
critical thinking

Values:

e learner autonomy

« there is an implicit
emphasis on
convergent rather
than divergent
and creative thinking

Intended audience:

« designers of instruction
and assessment

« teachers

« researchers

Contexts:

e education
« citizenship
e recreation

Pedagogical stance:
» model and teach
metacognition

critical thinking
can be infused
across the
curriculum through
extended problem-
solving activities

Practical illustrations

for teachers:

 many provided,
especially through
the Multicultural
Reading and Thinking
programme
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Presseisen’s models of essential, complex and metacognitive
thinking skills

Description and intended use

Presseisen presents a taxonomy of essential thinking skills, a model
of complex thinking skills and a model of metacognitive thinking
skills in a chapter in Costa’s (2001) book Developing Minds. This is a
revised version of similar material which she originally presented 10
years earlier (in Costa, 1991). She seeks to provide a common un-
derstanding of ‘thinking’ which will help teachers in their plan-
ning, teaching and assessment. The overriding aim is to improve
students’ cognitive performance. Presseisen (2001, p. 52) believes that
a shared understanding of thinking will also ‘help educators examine
the kinds of material available to them to enhance thinking in the
classroom’.

According to Presseisen (2001), there are at least five categories of
thinking skill that have to be included in a taxonomy of essential
thinking skills: qualifying, classifying, finding relationships, transforming
and drawing conclusions. These are ordered from simple to more
complex, as shown in table 3.6. The main use of such a taxonomy is
in ‘planning a curricular sequence’ (2001, p. 49).

Essential skills are not enough, since they need to be orchestrated
and used in different combinations for different purposes. Presseisen
(2001, p. 58) stresses that it is important that ‘educators develop and
use a common design to link essential skills to higher-order, more
complex operations’. She uses Cohen’s (1971) macro-process strategies
of problem-solving, decision-making, critical thinking and creative thinking
to create a 4Xx3 matrix with task, essential skills and yields. This
produces her model of complex thinking skills in which the elements
of the taxonomy can be applied (see table 3.7).

In her model of metacognitive thinking skills, Presseisen acknow-
ledges the importance of self-regulation. This has two main dimen-
sions: monitoring task performance and selecting appropriate strategies (see
table 3.8).

Presseisen ends her chapter with an overview called a ‘Global view
of thinking’. In addition to cognition and metacognition, this introduces
two new components:
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Table 3.6. Presseisen’s taxonomy of essential thinking skills

Qualifying « recognising units of basic identity
(finding unique characteristics) « defining
« gathering facts
* recognising tasks/problems
Classifying * recognising similarities and
(determining common qualities) differences
« grouping and sorting
e comparing
» making either/or distinctions

Finding relationships * relating parts and wholes
(detecting regular operations) * seeing patterns
* analysing
« synthesising
« recognising sequences and order

» making deductions

Transforming » making analogies
(relating known to unknown) « creating metaphors

» making initial inductions

Drawing conclusions « identifying cause and effect
(assessing) « making distinctions
« inferring

« evaluating predictions

* Epistemic cognition: the skills associated with understanding the limits
of knowing, as in particular subject matter and the nature of the
problems that thinkers can address.

¢ Conation: the striving to think clearly, including personal disposition,
and to develop and consistently use rational attitudes and practices.

No classificatory system is proposed for epistemic cognition and
conation.

Evaluation
Presseisen’s writing is influenced by her commitment (1988) to reduce
student drop-out and improve the effectiveness of teaching in schools.
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Table 3.8. Presseisen’s model of metacognitive thinking skills

Monitoring task performance ¢ keeping place, sequence
(leads to more accurate « detecting and correcting errors
performance of task) « pacing of work
Selecting and understanding « focusing attention on what
appropriate strategy is needed
(leads to more powerful ability » relating what is known to
to complete thinking processes) material to be learned

* testing the correctness of a
strategy

Here she achieves her aim to provide accessible models of thinking
which are potentially useful to teachers. Her model of complex
thinking skills is clearly expressed and sets ‘essential’ thinking skills
in purposeful contexts. By dealing with metacognition in a separate
model, she avoids the potential problem of an over-complex single
structure, and conveys the key ideas very directly.

What Presseisen calls a taxonomy of essential thinking skills does
seem to be ordered by a principle of complexity, albeit with fuzzy
boundaries between categories. The categories resemble the product
dimension of Guilford’s (1967) Structure of Intellect model, but Press-
eisen combines Guilford’s ‘relations” and ‘systems’. Her models of
complex and metacognitive thinking skills have types of task and
product as organising principles and are consistent with a wide range
of literature and with established areas of psychological research.
Presseisen takes an eclectic approach to theory, seeing value in a wide
range of established and contemporary psychological and philosophical
approaches.

These models are principally concerned with the cognitive domain
and Presseisen has little to say about the emotional and social aspects
of thinking, which many argue to be equally important in developing
a shared understanding of the processes of cognitive construction.
Presseisen does include a consideration of the role of dispositions in
learning, but this receives little elaboration and it is not entirely clear
how either dispositions or epistemic components relate to each other
or to the three models.
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Presseisen provides teachers and learners with a meaningful vocabu-
lary with which to discuss the processes and products of thinking and
learning from a rationalist perspective. Her 2003 chapter is an excellent
theoretical introduction to the subject, but teachers wishing to apply
her models will look for more concrete examples and case studies.

Summary: Presseisen

Relevance for

teachers
Purpose and structure Some key features and learning
Main purpose(s): Terminology: Intended audience:
* to outline a ‘global * clear definitions « teachers and
view of thinking’ and explanations students
* to improve thinking of terms
in the classroom
* to have teachers plan
instructional sequences
Domains addressed: Presentation: Contexts:
* cognitive « accessible to a * education
* conation (partial) wide readership,
including learners
Broad categories covered: Theory base: Pedagogical stance:
« self-regulation * Guilford « thinking skills
« reflective thinking » Bloom should be
« productive thinking * an eclectic developed in
« building understanding theoretical meaningful contexts
« information-gathering approach « pupils should be
given more complex
and challenging
tasks
Classification by: Values: Practical illustrations
e structural complexity of « rationalist for teachers:
essential thinking skills « strong belief that « few examples given
« type of task and product teaching thinking

will improve the
quality of education
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Merrill’s instructional transaction theory

Description and intended use

Merrill et al. (1990a; 1990b) define the aims of ‘second generation
instructional design’ as building on Gagné’s principle that different
learning outcomes require different conditions of learning (Gagné,
1965; 1985), but with much greater attention to conditions which
support learners in constructing mental models. He and his colleagues
seek to help learners acquire integrated sets of knowledge and skills
through interactive pedagogic strategies. They argue that both organ-
isation and elaboration during learning lead to better understanding
and retention, and that both are facilitated by instruction that explicitly
organises and elaborates the knowledge being taught.

When Merrill speaks about knowledge frames he is referring to
ways in which course information is organised, for example in the
form of software. Knowledge frames are believed to correspond to
mental models or schemas. There are three types of knowledge frame:
entities (e.g. which draw attention to a name, feature or function);
activities (e.g. where the learner executes steps); and processes external
to the learner (e.g. where a causally-connected chain of events is
presented).

For each type of knowledge frame there are three types of elabor-
ation, each being designed to facilitate cognitive change through a type
of instructional transaction. The three types (fully specified by Merrill,
Jones and Zhongmin Li, 1992) are:

1. component transactions (corresponding to the internal structure of
a single knowledge frame):
* identify
* execute
* interpret
2. abstraction transactions (content from a class frame and two or
more instance frames in an abstraction hierarchy):
* judge
o classify
* generalise
* decide
e transfer
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3. association transactions (meaningful links to other frames):
* propagate (a tool or a method)
« analogise
« substitute
* design
o discover.

These transactions can take any form and include one-way trans-
mission, discussions and conversations, tutoring, simulations and
micro-worlds. Discovery learning can be accommodated, especially
through the use of simulations and in microworlds, but Merrill be-
lieves that this approach has been over-used, especially where learners
are already experienced in a related domain or have virtually no
knowledge of a subject.

Here we have an outline specification for instructional design which
uses the language of cognition. Although the aim is to produce an
open and flexible computerised system capable of adapting strategic-
ally to the needs of learners (including their developing knowledge and
level of motivation), Merrill acknowledges that human pedagogic
expertise will still be required.

Evaluation

Merrill is a key figure in a tradition of instructional design in which
Gagné and Reigeluth have also made major contributions. Gagné’s
early work on instructional prerequisites and conditions of learning
(Gagné, 1965), Merrill's ‘Component display theory” (Merrill, 1983)
and Reigeluth’s ‘Elaboration Theory” (Reigeluth and Stein, 1983) were
part of what Merrill et al. (1990a) describe as ‘first generation instruc-
tional design’. A common feature of these approaches is detailed
analysis of the components of content and instruction, with the
learner often a passive recipient.

With ‘second generation instructional design’ Merrill claims to have
embraced a cognitivist rather than a behavioural approach, a stance
also taken by Reigeluth (1996; 1997) and van Merriénboer (1997). He
shares many ideas with these theorists, as he acknowledges in a paper
where he sets out five ‘First Principles of Instruction” (Merrill, 2002).
Learning is facilitated when students are given real-world problems,
but especially when prior knowledge is activated and new knowledge
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demonstrated, before being applied and ‘integrated into the learner’s
world’ (p. 45). Yet the language used here is still in the passive voice
for the learner, betraying the fact that it is the instructional designer
who is active, constructing ever-more-complex multi-path systems
behind the scenes. Indeed Merrill (Merrill et al., 1990b) admits that,
as little is known about how cognitive structure is organised and
elaborated, the instructional designer has to analyse knowledge in
other ways.

Merrill’s approach lies between Ausubel’s ‘meaningful learning’
(Ausubel, 1978) and Jonassen’s conception of constructivist learning
environments (Jonassen, 1999). He does offer scope for creative think-
ing under the headings ‘design’ and “discover’, but does not portray the
learner as being capable of self-regulation.

The three types of transaction appear to be distinguished in terms of
complexity (as measured by the number of ‘frames’ involved). The
cognitive process terminology used to classify ‘transactions’ is close to
that used by many other theorists who have been influenced by Bloom
(1956), and refers to components within various forms of knowledge
utilisation more than to complete problem-solving processes. The
selection appears to be arbitrary, with equivalents of Bloom’s ‘compre-
hension’ being most strongly represented and “analysis” appearing only
under the term ‘execute’.

Summary: Merrill

Relevance for teachers

Purpose and structure Some key features and learning

Main purpose(s): Terminology: Intended audience:

* to help learners * clear definitions, * designers of
acquire integrated but it is not always instruction and
sets of knowledge easy to determine assessment
and skills whether Merrill is

referring to mental
models or to the
content and process
of instruction
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Domains addressed:
¢ cognitive

Broad categories

covered:

* productive thinking

* building
understanding

« information-gathering

Classification by:
* cognitive complexity
* type of thinking

Presentation:
* highly structured
exposition

Theory base:
 behavioural and
cognitive psychology,
especially Gagné
and Ausubel

Values:

« interest is largely
confined to achieving
‘engineering’ solutions

Contexts:
 education
» work

Pedagogical stance:

* a transmission model,
with some room for
discovery learning
and creativity

Practical
illustrations

for teachers:

» course material has

been produced

The practical value of instructional transaction theory has yet to be
demonstrated, since the overall evidence for the effectiveness of even
the most sophisticated computer-mediated instruction is far from
overwhelming. The costs involved in bringing complex interactive
and adaptive systems to the market are so high that the idea of
modifying them in response to feedback from users and/or learning
outcomes is rarely entertained.

Anderson and Krathwohl's revision of Bloom’s taxonomy of
educational objectives

Description and intended use
This revision of Bloom’s framework for categorising educational ob-
jectives was undertaken to refocus attention on Bloom’s cognitive
domain taxonomy (1956) and to incorporate the many advances in
knowledge since the original publication. The revision took account
of international feedback and Bloom, together with several of his
co-authors, contributed to several chapters in this work.

The original framework comprised the following six categories:
knowledge, comprehension, application, analysis, synthesis and evaluation.
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With the exception of knowledge, all categories were labelled as
‘abilities and skills’; and for each of these, knowledge was deemed
a prerequisite. The categories were presumed to constitute a
cumulative hierarchy; that is, each category was conceived as build-
ing on and comprising a more advanced achievement than its
predecessor.

The Anderson and Krathwohl revision (2001) retains six cognitive
process categories: remember, understand, apply, analyse, evaluate and
create. These correspond closely to the Bloom categories, and since
the revision draws heavily on Bloom, it is worth identifying the
changes incorporated into the revision.

Changes in emphasis

The revision emphasises the use of the taxonomy in course planning,
instruction and assessment; and in aligning these three. The authors
view this as a major shift from the original handbook, where the focus
was on providing extensive examples of test items in each of the six
categories. Other significant changes are listed below.

» While the original handbook was developed by college examiners,
the revision is designed to be of use by elementary and high-school
teachers.

 Sample assessment tasks contained within the revision are designed
to illustrate and clarify the meaning of the various sub-categories.
They are not included as model test items, as in the original
handbook.

e The original handbook made use of test items to clarify the
meaning of definitions; in the revision, meanings are clarified
through extensive descriptions of sub-categories and case vignette
illustrations.

« Itis no longer claimed that the process categories form a cumulative
hierarchy where the learner cannot move to a higher level without
mastering all those below it.

Changes in terminology

« Educational objectives indicate that a student should be able to do
something (verb) to or with something (noun). In the original
framework, nouns were used to describe the knowledge categories
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(e.g. application). In the revision, the major categories in the
cognitive process dimension have been relabelled with verb forms
(e.g. apply). Knowledge as a cognitive process is renamed remember.
Sub-categories in the cognitive process dimension have also been
labelled with verbs, such as checking and critiquing (sub-categories of
evaluate).

¢ The revision has renamed and reorganised the knowledge sub-
categories as four types of knowledge: factual, conceptual, procedural
and metacognitive.

e Two of the major categories in the original framework have been
renamed: comprehension has become understand and synthesis has
become create.

Changes in structure

Anderson and Krathwohl’s taxonomy (2001) involves a two-
dimensional table, with six cognitive processes and four types of
knowledge. Figure 3.3 summarises the structural changes from
Bloom’s original framework; the examples of learning objectives,
activities and assessment shown in table 3.9 illustrate why it is useful
to separate the knowledge’ and ‘cognitive process’ dimensions.

The revised framework orders the six cognitive process categories
according to their degree of complexity. In the original framework, it
was claimed that mastery of a more complex category required mas-
tery of all the preceding, less complex categories. Anderson and
Krathwohl state that empirical evidence only supports a cumulative
hierarchy for Bloom’s middle three categories of comprehension, appli-
cation and analysis. However, they confirm that the revised framework
remains hierarchical in overall complexity.

Throughout the book, the authors use four organising questions to
show how the taxonomy framework can be used to support teachers
in the classroom.

o The learning question: what is important for students to learn in the
limited school and classroom time available?

* The instruction question: how does one plan and deliver instruction
that will result in high levels of learning for large numbers of
students?
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Separate Dimension

(Knowledge)
T
Factual
Types (content) Conceptual
Procedural
/ Metacognitive
Knowledge | becomes __ Remember
(in verb form)
c
Comprehension > Understand _%
5
£
Application > Apply ;
— @
o
<}
Analysis > Analyse a
2
.“é’
Synthesis Evaluate 2
e §
Evaluation Create /
Original Revised
Framework Framework

Fig. 3.3. Structural changes from Bloom to the Anderson and Krathwohl

revision.

e The assessment question: how does one select or design assessment
instruments and procedures that provide accurate information
about how well students are learning?

o The alignment question: how does one ensure that objectives, instruc-
tion and assessment are consistent with one another?

A series of vignettes based on actual classroom practice is used to
demonstrate how the taxonomy table can be used to aid understand-
ing of the complex nature of classroom instruction. It is claimed that
increased understanding of the framework can result in improving the
quality of classroom instruction, not least by encouraging teachers to
include more complex cognitive process categories in classroom in-
struction. First and foremost, the taxonomy table should be used as an
analytical tool to enable teachers to conduct a deeper examination of
the alignment of learning objectives, instruction and assessment.

105



911 s, uoszad

snourej
g0 wadse cpeinp agonds
ue jnoqe Jo 93pomouy
3[e1 310ys $10€] uonippe £3ofouruuray
B JoAI[op uo zmgQ) Jo 9Zpormouy
pue aredaig TUIULSSISSD JZpamouryy
£n1a1700 ) dwvxg aidwvxg emoeg v
Gurureldxg o
Suiredwo)
Surrroyu o
Juistrewung o
Supnpoid e Sunnquny e Surfyisse[D o
Juruue[d o Sumbnuy Suistue310 o Sunuoweduwy Surkyrduroxyg Suresay e
FuneIaudn) e 3uroayD SunenuaIafI o Sunnooxy e Sunaxdioul Suistu3009y o
eII) Jjenfeaq asAreuy A ddy puelsIapun JoquiduIay uorswwI(q

agpamo
uorsudwip ssadoxd aanrugo) papmoty

sa|dwexa annensn||l yum o|qe} Awouoxe] "6's djqeL



91doad souanyyur
01 pauSIsap are

S[EIDIDWIUIOD
;o7 Jo
Surpuelszopun
19§21 JeT)
[eI2IoWOod

B 91821D)
241202(q0
Buruipa)

aidwvxg

wopt
uIpow e
ur yraqoeN
WOIj U
B 9LIMIY
Anarov ajdwvxg

sordpund jo
39S B woJy
S[EIDIDWIUIOD
pooy
arenyeAq
aa22lgo
Buruipa)
adwvxg

sar3aens
UONESLIOWSW
Jo 93papmouy]
Surszom e uren)
a41722(q0
Buava) adwxg

2131 [ed1I0ISTY B
noqe Junum
01 paje[ar
UOTJBULIOJUT JO
$92INOS 309[3S
aa1722[q0
Buruiva) adwvxg

S9OUED[OA
10} uoneue[dxs
UE S $O[U010)
rerd jo L1003

ay1 pueIsIopun

aa1192[q0

Suuiva) ) dwvxg

sarnpadord
arerrdoxdde
asn 01 uayMm
Surururialep
IO BLIDILID
Jo o8pamouy
spoyiaw
pue sonbruypa)
oymads-103[qns
Jo o3pamouy|
suIo3e
pue S[IBs
oyoads-10a(gns
Jo o8pamouyy
Agpapmouyy

[ernpadoid ‘D

S2IMIdNIIS
pue sppowr
‘S91109)
Jo o3pamouy
SUOTIEST[BIoU3
pue sajdpurd
Jo o3papmousy
sa110391ed pue
SUOTIEDISSE[D
Jo a3papmoury
a3paymouyy
remdoaouo) ‘g



93PI[MOUJ[3S o

93papmouy

[euonIpUOd

pue [ENIX21U0d

(seoueIswnoID areudordde

_sasuas, urelIad ur) Surpnpur ‘syses

S1uapnIs uo sor3alens aantuSod 1noqe
S[BIDIUIUOD UOTeSIIOTIW a3pamouy .

JO saduanN[yur Jjo Aouamige 93papmoury
Ay Y2 Y1 puelsIapun o1393813S *

241302(q0 a41303[q0 A3pormouy

Suuava) a)dwvxyg Suruava) a)dwvxg aaprudodedN ‘a
Jje21) enfeaq Ishfeuy Addy pueiszopun IIqUIdUIY UOISUIWI(]
I3pormouyy

uorsuauIp ssadoxd aanrudo)

(7uod) "6 d|qelL



Instructional design

Evaluation

This two-dimensional taxonomy is limited to the cognitive domain,
despite the fact that one of its authors, David Krathwohl, played a part
in extending the original work of Bloom and his team into the affective
domain (Krathwohl, Bloom and Masia, 1964). While acknowledging
that almost every cognitive objective involves an affective component,
the present authors judged that inclusion of the affective domain
would create an overly complex taxonomy, which would not, for
that reason, become widely adopted. However, they consider that
their revised cognitive domain taxonomy ‘does contain some seeds
for future affective development’ in that metacognitive knowledge goes
some way to bridging the cognitive and affective domains (Anderson
and Krathwohl, 2001, p. 301). Mayer (2002) argues that in addition to
the new category of metacognition, the revised taxonomy recognises the
role of metacognitive and motivational processes, in that it clarifies
their role within the cognitive process dimension, and in particular
within the categories of create and evaluate.

The shortcomings of this taxonomy still lie in its over-emphasis of
the cognitive domain to the neglect of the others and its absence of a
convincing explanation of how all three domains might interact in the
human experience of thinking, feeling and learning.

The widely used terms ‘critical thinking’ and ‘problem-solving’
have not been included as major categories within the taxonomy,
since the authors view these terms as having similar characteristics
to their category understand. However, they maintain that, unlike
understand, critical thinking and problem-solving tend to involve cog-
nitive processes in several categories across their cognitive process
dimension.

The creation of a matrix whereby cognitive processes operate with
different types of subject matter content (i.e. knowledge) provides
teachers with a useful tool to help analyse their teaching objectives,
activities and assessment. Classifying learning objectives within the
framework is likely to increase a teacher’s understanding of each
objective and help them plan ways to ensure that pupils succeed.
Classifying longer units of work allows teachers to make choices
relating to coverage across both dimensions. We note, also, that this
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approach has been taken by several other theorists: Romiszowski,
Jonassen and Tessmer, for example.

There is little to choose between Bloom and Anderson and
Krathwohl in their treatment of types of knowledge. The revised
term for Bloom’s ‘knowledge of specifics’ is ‘factual knowledge’.
What Bloom calls ‘knowledge of ways and means’ is now called
‘procedural knowledge’, and Bloom’s ‘knowledge of the universals
and abstractions in a field” is now labelled as ‘conceptual knowledge’.
However, while Bloom made implicit references to what we now call
metacognition, Anderson and Krathwohl explicitly list ‘metacognition’
as a type of knowledge. But it is open to question whether the term
‘metacognition’ refers to knowledge of a different type. It is not
uniquely distinguished by the processes involved (knowing that,
knowing how and understanding ideas), rather by its content.

While Anderson and Krathwohl give weight to the separate classifi-
cation of metacognitive knowledge, they do not explicitly address the
monitoring, control and regulation of students’ cognition, arguing that
this involves ‘different types of cognitive processes and therefore fits
into the cognitive process dimension’ (Anderson and Krathwohl, 2001,
p. 43). When addressing metacognition within the knowledge dimen-
sion the authors provide a rationale for the inclusion of metacognitive
knowledge, a comprehensive overview of each of the three types of
metacognitive knowledge along with illustrative examples. Their treat-
ment of metacognition within the cognitive process dimension attracts
little attention and provides the reader with only two examples. This
decision results in an inconsistent treatment of the two aspects of
metacognition (knowledge and self-regulation).

Theoretical advances in educational psychology, and to a lesser
extent in cognitive psychology, have contributed to this revision of
Bloom’s framework. The focus on knowledge types, and the delinea-
tion of process categories into specific cognitive processes, is based
largely on ‘an examination of other classification systems’ (Anderson
and Krathwohl, 2001, p. 66), dating from 1969 to 1998, and including
Sternberg’s model of “successful intelligence’ (Sternberg, 1998). While
acknowledging that the framework should ideally be based on a single,
widely accepted, and functional theory of learning, the authors note
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that, despite recent advances, we are still without a single psycho-
logical theory that adequately provides a basis for all learning. The
framework reflects the authors’ beliefs that knowledge is structured by
the learner in line with a rationalist—constructivist tradition. They do
not adhere to the idea that knowledge is organised in stages or in
system-wide logical structures, as in traditional developmental stage
models of thinking.

Anderson and Krathwohl claim their taxonomy is ‘value neutral and
therefore can be used by those operating from a variety of philosoph-
ical positions” (2001, p. 296). This is broadly true, despite the implica-
tion (equally present in Bloom’s taxonomy) that more complex
thinking is usually more highly valued.

The taxonomy was designed to help teachers understand and im-
plement a standards-based curriculum. The authors expect the frame-
work to be used mainly by teachers who are given a set of objectives,
and are expected to deliver instruction that enables a large proportion
of pupils to achieve the expected standard. However, Noble (2004)
describes how, with support, 16 teachers successfully used a matrix
which combined the revised Bloom taxonomy with Gardner’s multiple
intelligences in order to formulate their own differentiated curriculum
objectives.

The dominant theme running throughout the Anderson and
Krathwohl text is the alignment of learning objectives, instruction
and assessment. The taxonomy encourages teachers to focus on cov-
erage, thereby allowing students to experience learning opportunities
across the cognitive domain. The purpose of the framework is to help
teachers clarify and communicate what they intend their students to
learn. The authors are less concerned with how teachers teach, since it
is their view that most instructional decisions depend on the teacher’s
creativity, ingenuity and wisdom.

There are several reasons why the taxonomy may prove attractive to
practitioners. It does not seek to radically change how they teach or
challenge their beliefs about teaching and learning. The authors use
language that teachers are familiar with, and exemplify use of the
taxonomy with detailed case studies that reflect current classroom
practice.
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Summary: Anderson and Krathwohl

Purpose and structure

Some key features

Relevance for
teachers and learning

Main purpose(s):

* to support the delivery
of a standards-based
curriculum through
the use of a revision
of Bloom’s taxonomy

Domains addressed:

* cognitive

Broad categories covered:

« reflective thinking

« productive thinking

« building understanding
* information-gathering

Classification by:
e cognitive processes
and types of knowledge

Terminology:
e clear definitions

Presentation:
« accessible to
a wide readership
e good use of tables
and matrices

Theory base:
 not based
on a single
psychological
theory, but
compatible with

many

Values:

« neutral, except
for favouring
higher-level thinking

Intended audience:
 teachers

e curriculum planners

Contexts:
» education

Pedagogical stance:

* belief in improving
cognitive performance
through the alignment
of learning objectives,
assessment and
instruction

Practical illustrations

for teachers:

« a series of vignettes
illustrates key concepts
and elements of the
taxonomy table

Gouge and Yates’ ARTS Project taxonomies of arts reasoning

and thinking skills

Description and intended use
These taxonomies were devised by a cognitive acceleration project

team seeking to develop a new approach to the teaching of thinking

through the creative arts (visual arts, music and drama). The theories
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informing this approach are those of Piaget (1950) and Vygotsky (1978)
[which also underpin the well-known CASE and CAME cognitive
acceleration programmes in science (Adey, Shayer and Yates 1995)
and mathematics (Adhami, Johnson and Shayer, 1998)]. Gouge and
Yates (2002, p. 137) describe how three taxonomies were devised, using
basically the same framework ‘in order to provide a consistent struc-
ture for designing a programme of intervention lessons” for pupils
aged 11-14.

In essence, Gouge and Yates have produced a framework for classi-
fying the reasoning skills involved in creative thinking. They state
(2002, p. 137) that creativity requires mental discipline, previous
experience and a firm grounding in knowledge’, and see dangers in
the notion that the arts are all about ‘fun’ and free expression.

Three Piagetian levels of cognitive demand are used: concrete, con-
crete transitional and formal operational thinking. These are said to
correspond with Peel’s (1971) restricted, circumstantial, and imaginative
comprehensive stages of adolescent judgement. Although ‘formal
operation thought can begin to develop at about the age of 12,
Gouge and Yates claim (2002, p. 137) that even by the age of 16, few
adolescents are ‘deductive, rational and systematic’ in their thinking,
able to ‘reason about hypothetical events that are not necessarily
in accord with their direct experience’. Their aim is to accelerate
adolescent cognitive development beyond the level where pupils can
only ‘make simple assumptions and deductions to offer imaginative
explanations’.

Five reasoning patterns are common to all three taxonomies, but a
sixth pattern (narrative seriation) is used in the taxonomy for drama.
The common 3 X5 matrix, within which sets of educational objectives
are located, is illustrated in table 3.10.

The six reasoning patterns are based on unpublished work by Fusco
(1983). They are not ordered by any principle and no claim is made as
to their comprehensiveness. A summary is provided below:

e classification — the ability to group or order attributes or objects by
one attribute or criterion

o frames of reference — dealing with relativity of thought by attempting
to reconcile conflicting information and reach closure
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« symbolic reasoning —the use of a wide range of visual and auditory
symbols to create imagery and perspective and to communicate
ideas

o critical reflection — the development of judgment, from restricted to
imaginative and comprehensive forms

o intention, causality and experimentation — the act of making, including
hypothesising and trialling

* narrative seriation — the ability to sequence and re-sequence actions
to create a narrative and to manipulate components to give multiple
meanings and layers of complexity.

Each cell in the taxonomy framework contains between two and
four educational objectives. The distinctions between the Piagetian
stage levels are expressed in several ways, including the number of
variables or viewpoints involved, the level of abstraction and the use of
argument to support diverse interpretations. Here is an illustrative
example for the reasoning pattern classification, taken from the
taxonomy for music:

Concrete: identify similarities and differences in music; for example,
mood and pace.

Concrete transitional: compare and contrast pieces of music using
more than two variables simultaneously.

Formal operational: make rich comparisons of two or more pieces of
music, identifying multiple variables such as context, style and
instrumentation.

Gouge and Yates do not move beyond a Piagetian framework into a
conception of ‘post-formal’ or ‘post-logical’ thought, although they do
acknowledge that it is not always possible to arrive at firm conclusions
on artistic matters. The overall impression is that they have tried to
bring an analytic scientific perspective to bear on the creative arts in ‘an
attempt to deconstruct the neglected aspects of critical thinking which
practising artists use intuitively, and which they usually have difficulty
in articulating’ (2002, p. 138).

Cognitive acceleration is based on the five pedagogical principles, with
reasoning patterns being the focus of each lesson. These principles are
as follows:
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Table 3.10. The common framework used in the ARTS reasoning
taxonomies

Intention,
causality
Frames and
Classifi- of Symbolic  Critical experi-
cation reference  reasoning reflection mentation
Concrete
Concrete
transitional
Formal
operational
thinking

1. cognitive conflict within Vygotsky’s ‘zone of proximal development’

2. social construction of knowledge with teacher and peer mediation

3. preparation (including establishing a shared language) and
‘bridging’ (creating links to facilitate transfer to other domains of
experience)

4. metacognition (thinking about one’s own thinking)

5. reasoning patterns (in this case, the six patterns listed above).

Evaluation
Gouge and Yates have extended to the creative arts an established
cognitive acceleration approach which was first developed for science
and mathematics teaching. This appears to give pride of place to an
analytic reasoned approach and the ability to handle complex abstrac-
tions in an area where other values (such as emphasising concrete
experience and emotional resonance) often prevail. At the same time
they include types of thinking and expression which are well estab-
lished in the creative arts, notably imagery and narrative. Their initia-
tive is intended to be a challenge to teachers ‘to restructure their
attitudes and behaviour as mediators of cognitive development’
(2002, p. 138).

Some will undoubtedly welcome this approach, seeing it as provid-
ing a respectable and rigorous academic framework which can be used
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to defend the creative arts against attack by philistines. Others will feel
that qualitatively different kinds of thinking are important in artistic
expression and that formal operation thinking is too closely allied to
traditional conceptions of working memory and intelligence. Some
may see it as being inimical to creativity.

It remains to be seen how teachers will respond to cognitive accel-
eration in the arts. It lays down a challenge to those who believe that
spontaneity is all and knowledge and skills relatively unimportant. It
may well stimulate theorists and practitioners to achieve a new syn-
thesis between the affective, motivational and cognitive aspects of their
practice.

Summary: Gouge and Yates

Relevance for

Purpose and structure Some key features teachers and learning
Main purpose(s): Terminology: Intended audience:
* to use the Arts ¢ clear « teachers

as a vehicle for « technical terms

Cognitive are explained

Acceleration

* to promote creative
and critical thinking

Domains addressed: Presentation: Contexts:
* cognitive * one-page tabular « education
» conative format

» well-structured
and not too

complex
Broad categories covered: Theory base: Pedagogical stance:
« reflective thinking * Piaget’s genetic « directive, but also
« productive thinking epistemology facilitatory in enabling
* building understanding  * Vygotsky the mediation and
* information-gathering construction of

meaning

learning through
peer-coaching and
collaboration



Instructional design

Classification by: Values: Practical illustrations
« Piagetian cognitive level -« all learners are expected for teachers:
« subject area to be creative » curricula for the
« value is equated with visual arts, music
complexity of analysis and drama have
and appreciation been developed

* a rational approach
is expected

Some issues for further investigation

Which authors have clearly articulated a theory of learning?
Which frameworks most clearly distinguish between different “ways
of knowing’?

What kinds of learning are most clearly linear and which non-linear?
Are there any general categories of cognitive process which are
essentially too complex for some people to manage?

Which frameworks describe the structure of cognition; which de-
scribe the processes through which cognition is constructed; and
which do both?

Do any of the authors concern themselves with the interplay be-
tween cognitive, emotional, social and societal dimensions of learn-
ing?

Which later frameworks build most helpfully on the taxonomic
efforts of Bloom and his co-authors?

How has the work of each author been used, by whom and to what
ends?

Which frameworks can be used to support direct instruction as well
as discovery learning?

Which frameworks are most suitable for use in the context of
assessment — and why?

Which of these frameworks best accommodate learning situations
in the social sciences and humanities?

In what ways does the role of the teacher need to change when
intensive use is made of computer-mediated learning?

How do different authors envisage their framework of instruction
design being put into practice and by whom?
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Which authors aim to advance theories of learning and instruction
as well as to change classroom practice? What impact have they
made?

Which frameworks are most suitable for use in talking about think-
ing and learning with students?

Are there pedagogical advantages in using several small frameworks
(or in taking elements from different frameworks) instead of getting
to grips with a more comprehensive framework?

Which authors address the question: “‘What role, if any, do teachers
have in advancing instructional design theory and practice?

Which frameworks are best supported by empirical evidence about
‘what works’ in education?



4

Frameworks dealing with productive thinking

Introduction

The second family group consists of frameworks for understanding
critical and creative thinking, which we subsume under the more
general term productive thinking. By productive thinking (a term used
by Romiszowski, 1981), we understand what Bloom refers to as
analysis, synthesis and evaluation and various combinations of these
and other processes, when they lead to deeper understanding, a
defensible judgment or valued product. It may involve planning
what to do and say, imagining situations, reasoning, solving problems,
considering opinions, making decisions and judgments, or generating
new perspectives. The phrase captures the idea that this kind of
thinking is not confined to the analysis of existing arguments, but is
also concerned with generating ideas and has consequences for action.
It makes little sense to separate critical thinking from creative thinking,
since in many situations they overlap and are interdependent.
Thinking as conceptualised within the frameworks included in this
family is considered to involve more than cognition, since most theor-
ists also specify dispositions which they believe to be extremely im-
portant in the development of productive thinking. Allen and
colleagues who limit themselves to argument analysis (Allen, Feezel,
and Kauffie, 1967) are exceptions to this generalisation. It should
be noted that the role of dispositions was one of the issues which
divided the American Philosophical Association’s expert panel on
critical thinking, although the majority (61%) did regard specific
dispositions to be integral to the conceptualisation of critical thinking
and 83% thought that good critical thinkers would have certain key
dispositions (Facione, 1990). In stressing the importance of affective
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dispositions they called for the development of effective and equitable
materials, pedagogies and assessment tools capable of cultivating and
extending critical thinking beyond the narrow instructional setting to
encourage the application of such ‘habits of mind’ to personal and civic
life. Authors of critical thinking frameworks believe that critical think-
ing is improved by reflection and metacognition, but tend not to
specify different kinds of objective (e.g. global or specific, short-term
or long-term).

Divisions within the family of frameworks in this chapter are located
around issues of how meaningful it is to talk in terms of skills or
processes as mental operations when they are only observed through
different tasks requiring thinking and the role of subject knowledge in
thinking. Bailin identifies two kinds of approaches to critical thinking:
the descriptive (psychological) approach that focuses on skills, pro-
cesses and procedures and the normative (philosophical) approach that
focuses on critical practices (Bailin, 1998). Whilst the frameworks
included in this family span psychological and philosophical ap-
proaches to understanding thinking, authors (with the exception of
de Bono) take a philosophical stance on critical thinking, viewing it as
a normative endeavour located within public traditions of enquiry; so
it is the quality of the thinking and not the processes employed that
distinguish it from uncritical thinking.

Time sequence of the productive-thinking frameworks

Altshuller’s TRIZ Theory of Inventive Problem Solving (1956)
There are four main steps: problem definition; problem-solving tool
selection; generating solutions; evaluating solutions. A specific prob-
lem is an instance of a generic problem, which is solved when the
appropriate generic solution is returned to a specific solution.

Allen, Feezel and Kauffie's taxonomy of critical abilities

related to the evaluation of verbal arguments (1967)

Twelve abilities are involved in the recognition, analysis and evaluation
of arguments. Truth claims depend on testimony and reasons. People
should not be misled by rhetoric or the misuse of language.
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De Bono’s lateral and parallel thinking tools (1976 / 85)

The tools are designed to broaden the natural flow of thinking and
redirect it away from well-worn and predictable channels. The pro-
grammes provide a framework which can be used deliberately in
everyday life and in the classroom to enable innovative thinking and
cross-situational problem-solving.

Halpern’s reviews of critical thinking skills and dispositions (1984)
Halpern’s skill categories are: memory; thought and language; deduct-
ive reasoning; argument analysis; hypothesis testing; likelihood and
uncertainty; decision-making; problem-solving; and creative thinking.
She also lists six relevant dispositions.

Baron’s model of the good thinker (1985)

The most important components of the model are the three conscious
search processes: for goals; for possibilities; and for evidence. Good
thinking and the dispositions underlying it are to some extent teach-
able. Glatthorn and Baron (1991) later identify nine common types of
thinking.

Ennis’ taxonomy of critical thinking dispositions and

abilities (1987)

For Ennis the basic areas of critical thinking are clarity, basis, inference
and interaction. In 1998 he lists 12 relevant dispositions and 15 abilities.

Lipman’s modes of thinking and four main varieties of

cognitive skill (1991/95)

Judgment and reasoning can be strengthened through critical, creative
and caring thinking (caring added in 1995). In education the four major
varieties of higher-order thinking relate to: enquiry; reasoning (pre-
serving truth); information-organising; and translation (preserving
meaning).

Paul’s model of critical thinking (1993)
The model has four parts: elements of reasoning; standards of critical
thinking; intellectual abilities; and intellectual traits. The first three
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parts focus on what is essential to critical thinking and the fourth on
what it is to be a critical thinker.

Jewell’s reasoning taxonomy for gifted children (1996)

Jewell’s taxonomy has three fields: objectives of reasoning; reasoning
strategies; and reasoning dispositions. The disposition to adopt think-
ing about thinking (metacognition) as a habit is very important.

Petty’s six-phase model of the creative process (1997)

Each of the phases (inspiration, clarification, evaluation, distillation,
incubation and perspiration) is linked with desirable accompany-
ing mindsets. All phases are essential, but not always sequential.
Uncreative people tend to consider few ideas and work with a fixed
mindset.

Bailin’s intellectual resources for critical thinking (1999b)

Bailin emphasises critical thinking as the induction into cultural,
critical practices and traditions of enquiry; and advocates the infusion
of critical thinking into the curriculum. She offers a framework rather
than a taxonomy, which identifies the required intellectual resources
and habits of mind.

Description and evaluation of productive-thinking
frameworks

Altshuller’s TRIZ (Teoriya Resheniya lIzibreatatelskikh
Zadach) Theory of Inventive Problem-Solving

Description and intended use

TRIZ is a systematic, creativity and innovation process devised as an
aid to practical problem-solving, especially in engineering. It owes
much to the work of Genrich Altshuller whose study of patents led
him in 1946 to devise an Algorithm for Inventive Problem Solving
in the Soviet Union. This algorithm, known as ARIZ, from the
Russian, is a part of TRIZ. The first published paper about TRIZ
appeared in Russian in 1956 (Altshuller and Shapiro, 1956). It is
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estimated that, by 2002, some 1,500 person-years had gone into the
development of TRIZ. The aim is to encapsulate principles of good
inventive practice and set them in a generic problem-solving frame-
work (for more details see Altshuller, 1996; 1999; 2000; Salamatov,
1999; Mann, 2002). TRIZ may now be described as a theory of how
technology develops, a process and a series of tools to aid thinking to
solve practical problems. TRIZ is intended to complement and add
structure to our natural creativity rather than replace it. It is claimed to
be the most exhaustive creativity aid ever assembled. More recently, it
has been adapted to suit non-material problems, such as those that
arise in management.

TRIZ helps the would-be problem-solver define a specific problem,
see it as a particular kind of problem, identify a potential solution
in general terms and translate this into a specific solution. This
sequence is illustrated in figure 4.1. Note that TRIZ aims to point
thinking in directions that are likely to be productive. It does not
provide an algorithm that guarantees a solution: the solver must
cross the space S in figure 4.1. In effect, TRIZ is a collection of tools
to aid thinking. Although TRIZ has major unique features, develop-
ment seems to be eclectic and thinking aids from a variety of sources
are incorporated.

TRIZ
Generic
Solution

TRIZ
Generic
Problem

S

Specific Specific
Problem Solution

Fig. 4.1. Classifying a specific problem as an instance of a TRIZ generic

problem, using TRIZ tools to identify a generic solution then translating it
into a specific solution.
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Problem Definition: in which the would-be solver comes to an
understanding of the problem

1.

The Problem Explorer provides ways of understanding the prob-
lem. These include: a benefits analysis; a problem-hierarchy ex-
plorer (the original problem, the broader problem, the narrower
problem); a ‘nine-windows’ tool for exploring resources and con-
straints (in terms of past, present and future; within the system, the
system itself, and around the system); and an identification of ‘sore’
points.

. The Function and Attribute Analysis (FAA) identifies in detail what

the solution is expected to do and what its attributes will be. For
instance, these can be set out in noun-verb-noun diagrams, rather
like concept maps.

S-curve analysis locates the problem on a general development
curve (S-shaped). For instance, if the current situation lies near
the beginning of the curve, solutions are likely to involve improve-
ments to the system. If it lies at the mature (top) end of the S-curve,
an entirely new system may be needed as opportunities for further
improvements may be few.

The Ideal Final Result (IFR) describes the characteristics of the ideal
solution to the problem.

Selecting a Problem-Solving Tool
Advice is given on the order in which to try the thinking tools. The

order is not intended to be rigid and different authors may suggest

different ways of working. It is also possible to construct short versions

so that courses from two days to six months duration are offered. It is

recognised that short courses are not adequate to do justice to TRIZ

and should be seen as taster courses.

Generating solutions: using the tools

1. Technical Contradictions refers to the technical problems identi-
fied (e.g. high strength but low weight). The solver uses a matrix
to identify which of 40 ‘Inventive Principles’ (strategies) seem to
have the potential to suggest a resolution of the contradiction.
This use of these 40 generic strategies is said to account for the
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success of hundreds of thousands of patents. For instance,
Principle 1- Segmentation, suggests: A. divide a system into separ-
ate parts or sections; B. make a system easy to put together or take
apart; C. increase the amount of segmentation. All 40 principles
are possible ways of improving the functionality of a product by
solving relevant problems.

. Physical Contradictions refers to the physical problems identified
(e.g. the object must be both hot and cold). Again, a grid provides
Inventive Principles that may suggest solutions.

. S-Field Analysis involves codifying the problem into a general
form. This general form is used to identify those Inventive Prin-
ciples that may be useful (as these are also expressed in a general
form). In addition, additional charts suggest solutions to dif-
ficulties raised by the analysis, such as insufficient/excessive
relationships.

. Evolutionary Trends describes patterns of development that have
been found to be more or less general amongst solutions to
practical problems. These may suggest ways in which a product
might be changed (e.g. many boundaries to few boundaries to no
boundaries; commodity to product to service to experience to
transformation).

. Resources are what is in or around the system. In identifying
these, it draws attention to their existence and directs thought to
their potential.

. Knowledge/Effects refers to the existence of know-what and
know-how that has the potential to solve the problem. There are
three resources for identifying these: a) a database of functional
effects; b) a database of ways of altering attributes; and
) knowledge resources to be found on-line, through a search of
patent databases.

. ARIZ is a problem-solving algorithm originally devised by
Altshuller. It involves: defining the specific problem; technical
and physical contradictions; the IFR; the x-component (some
magical product that eliminates the contradictions); analysing
resources; and selecting and applying the Inventive Principles.
ARIZ preceded TRIZ but could be used as a compact or reduced
version of it.
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8. Trimming is the process of reducing the parts of a solution.
Having been given an existing solution or devised one, trimming
is used to reduce its elements and make those left work to
maximum effect.

9. IFR refers to the Ideal Final Result, described above. Having
identified it in the Problem Exploration, it may point the way
to solutions that are better than at present. It also serves to
narrow the search space to what is manageable and potentially
productive.

10. Psychological Inertia (PI) may impede changes in thought. Four
ways of breaking out of PI are offered: the nine-windows tool;
Smart Little People; a Size—Time-Interface—Cost Tool; and Why-—
What'’s Stopping Analysis. The first of these draws thinking away
from the present and the system to the past, future, subsystem and
supersystem. The second reconstructs the problem in terms of
Little People and uses their behaviour as an analogy to suggest
other ways of doing things. The third takes the size and time both
to infinity and to zero and asks what happens. The last asks “Why
do I want to solve this problem? And “What'’s stopping me solving
this problem?’

11. Subversion analysis considers matters of reliability.

Solution evaluation
Ways of analysing various qualitative and quantitative aspects of the
solution are described.

Evaluation

First and foremost, TRIZ is a practical project, with an empirical
basis in Altshuller’s throughgoing analytic study of successful patents.
While it includes a theory of how technology develops through
resolving contradictions and is capable of predicting trends, it is
primarily a structured set of techniques for use in designing products.
Some of the techniques are psychological in nature, as they are a
means of avoiding mental inertia by adopting a different strategy or
perspective.
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TRIZ is distinctive because it uses the study of historical information
to indicate evolutionary trends and to predict the likely nature of
solutions. It is also especially worthy of note because it is a generic
problem-solving framework which seeks to draw on, relate and apply
knowledge from different disciplines (e.g. biology, chemistry, engin-
eering and physics). It is not unusual for important inventions to draw
on knowledge from outside the particular industry within which they
are applied, and sometimes from several sciences.

The idea that one can learn how to extract a core of a problem and
then generalise it is a powerful one. It means that reasoning can take
place at a higher level of abstraction than if the focus of attention is on
the specifics of a situated problem. The use of a structured set of tools
and well-proven procedures means that effort is not wasted in the
divergent generation of useless ideas through brainstorming or free
association. Similarly, by thinking about a problem in generic terms,
focusing on an ideal final result at the early stage of problem definition
and then using TRIZ tools, mental effort can be directed towards
generating solutions instead of arguing about what constitutes an
appropriate strategic plan.

Altshuller’s approach is a challenge to popular conceptions of creativ-
ity, in that he suggests that in most cases good design is simply a matter of
using a known solution in a novel way. Instead of relying on trial-and-
error methods, creativity can be enhanced through the systematic study
of general patterns and trends in previous design solutions. If he is right,
there are enormous implications for the way in which design is taught,
not only in science and technology, but across the curriculum.

TRIZ is an ongoing project, although mature enough to be useful.
There is a TRIZ Journal, a range of books (e.g. published by CREAX),
websites and software. TRIZ offers a structured way of working in
the practical problem-solving field and elsewhere. In 1974 Altshuller
prepared TRIZ courses for high school students (the material subse-
quently translated in Altshuller, 1999). Salamatov (1999) claims that
TRIZ can be mastered readily by anyone, but in our judgment it takes
time and perseverance and in its original form requires a foundation in
science and technology.
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Summary: Altshuller

Purpose and structure

Some key features

Relevance
for teachers and
learning

Main purpose(s):

* to provide a systematic
approach to practical
problem-solving

* has some application
in management

Domains addressed:

* cognitive

Broad categories

covered:

e strategic management
of thinking

« productive thinking

« building understanding

« information-gathering

Classification by:
« temporal order of use
of skills

Terminology:
« few specially-
defined terms

uses vocabulary
of main application
area: technology

Presentation:

« instruction manuals
and websites for
enthusiasts

« software is available
to aid users

Theory base:

« evolutionary biology

« natural science

* systemic theory

* psychology of
problem-solving

Values:
« skills widely
accessible

with training

Intended audience:

« designers of
instruction and
assessment

* teachers

» researchers

Contexts:
» education
» work

Pedagogical stance:

* prescriptive:
teacher/text-
directed

« intended for
creative application
when understood

Practical

illustrations

for teachers:

+ many examples
provided

Allen, Feezel and Kauffie’s taxonomy of concepts and critical
abilities related to the evaluation of verbal arguments

Description and intended use
This classification system was created by a team of educators at

the University of Wisconsin with the intention of promoting critical
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thinking (Allen, Feezel and Kauffie, 1967). It builds on Toulmin’s
analysis of the field-invariant nature of the structure of argument, i.e.
truth claim, supported by warrants of various kinds which relate to
relevant data (Toulmin, 1958). The authors claim that their taxonomy
is systematic, coherent and empirically adequate. It is meant to en-
compass all arguments to be found in everyday discourse and to have
mutually exclusive categories. It is claimed to be a taxonomy of the
thinking skills (or critical abilities) involved in constructing and analys-
ing arguments, and is entirely cognitive in nature. Critical abilities are
defined as the application of principles and standards to newly encoun-
tered situations. There are 12 critical abilities and these are listed
below, with details of the concepts involved added in. It can be seen
that there are up to three levels of detail within each item and that the
abilities differ substantially in complexity and difficulty.

1. Distinguishing between sentences functioning as statements and
sentences functioning as performatives (i.e. not calling for affirm-
ation or denial).

2. Distinguishing arguments (which include a claim and a justifica-
tion for it) from other forms of verbal discourse (such as narration
and exposition).

3. Recognising the components which are related in statements
(classes, individuals and attributes).

4. Recognising types of claim in arguments (attributive, membership,
indicative, responsibility and comparative).

5. Recognising testimony (source statement) offered in justification.

6. Appraising testimony in terms of internal and external criteria.

7. Recognising reasons offered as justification; classifying reasons by
argumentative function (data or warrant); detecting arguments in
which relational statements are suppressed.

8. Recognising various patterns of reasoning; supplying appropriate
warrants to relate data to claim; appraising reasons according to
relevant rules of inference. The patterns listed are: sign reasoning;
individual to member; member to individual; alternate; parallel
case; cause—effect, effect—cause and comparative.

9. Recognising the degree of acceptability of a claim as determined
by the various elements in an argument.
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10. Analysing the functions of statements in complexes of interrelated
arguments.

11. Detecting irrelevance in argument (in the form of dissuasions and
diversions). Dissuasions are: persuasive prefaces; glittering gener-
alisations; name calling; technical terms; and circularity. Diver-
sions are: attacking the person or appealing to the populace,
appealing to pity, to authority, to force, to ignorance, to large
numbers, to humour and ridicule or to speculation.

12. Detecting misuses of language in argument (ambiguity and
equivocation).

The authors also present their material in flowchart form, to show
that, apart from the overall sequential process of argument recogni-
tion, analysis and evaluation, some critical processes can take place in
parallel or not at all, depending on the nature of the argument as well
as individual interest or preference (e.g. identifying patterns of
reasoning and evaluating the authority of an external source). The
flowchart suggests a sequential order of processes in argument evalu-
ation in which some stages are prerequisites for later stages, but
experience suggests that the order is not always invariant (for example,
not all arguments are part of an argument chain).

The Wisconsin team certainly intended their model to be used
in schools as well as at college level, for example through Klausmeier’s
approach to Individually Guided Education (Klausmeier et al., 1971).

Users of the model will need to acquire new knowledge and con-
cepts, to build understanding of processes (e.g. classifying reasons by
argumentative function) and engage in productive thinking (e.g. by
appraising the acceptability of claims). Insofar as the model is to be
applied to one’s own verbal arguments as well as to those of other
people, it is clear that its use will also involve reflective thinking.

Evaluation

Although it is clearly formulated and coherent, Allen, Feezel and
Kauffie’s scheme does not have a consistent classificatory principle
(such as semantic qualities of argument components) running
throughout. As it does not identify a set of elements to be classified
which share key characteristics, it is a model rather than a taxonomy:.
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However, there is a general progression in terms of cognitive demand
from recognising a statement to recognising misuses of language in
argument.

This is a distinctive model in that it brings together in an economical
form a set of concepts and abilities which can be used in many content
areas. It is closely related to Toulmin’s views about argument, which
have stimulated much enquiry in the field of informal logic and have
also been applied in the field of artificial intelligence. It is compatible
with the wider critical thinking frameworks of Ennis (1987) and
Paul (1987), as well as with King and Kitchener’s (1994) ideas about
reflective judgment based on reasonable enquiry.

The scope of the model is rather narrow, covering only a subset of
the 15 critical thinking abilities identified by Ennis (1998). It is not
intended to apply to deductive syllogistic reasoning, but to everyday
argument, which usually relies on assumptions and serves pragmatic
rather than strictly logical communicative purposes. The first ten
categories are about argument, taken to mean a process whereby a
fact or facts convey another fact or whether assertion(s) support a
truth claim. The last two categories are about argumentation or the
use of rhetorical and linguistic devices, most of which come from
scholastic tradition going back to Aristotle.

Inasmuch as argument is viewed as a process of reasoning based on
commonly shared meanings, the Allen-Feezel-Kauffie model can be
accepted as providing a comprehensive set of main categories. This
acceptance depends on taking the argument patterns listed to include
reasoning by analogy and from models. However, the model deals
in broad categories and does not seek to provide a full set of subcat-
egories of types of testimony or of criteria for evaluating testimony.
Nor is it clear that the subcategories of irrelevance and language misuse
are comprehensive. Ennis (1998) and Halpern (1997) provide further
detail in these areas. We await a full philosophical analysis of spin.

This model clarifies in some detail the concepts and vocabulary
needed to build and analyse arguments. Teachers may find it useful
in lesson planning and in reviewing and appraising lessons to see
whether their aims have been achieved. The skills involved are relevant
in both oral discussion and written form, especially where students
have to critically reflect on their practice or write essays. Outside
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formal education the model is potentially useful for all who seek to
promote reasoned discussion and evidence-based decision-making.
However, this potential is unlikely to be realised unless more examples
of how it could be used in specific domains are developed.

Other writers have also promoted the idea of explicitly teaching
reasoning skills. For example, Toulmin developed a framework to
teach reasoning skills to young adults through the process of produc-
ing and evaluating arguments (Toulmin et al., 1984) and more recently,
van Gelder has produced and begun to evaluate a software tool for the
construction and analysis of arguments which uses a similar model
(van Gelder, 2000 and 2001). Interest in teaching argument analysis
in the UK enjoys periodic resurgence, as in the current AS Level
in Critical Thinking and Hull University’s Improving the Quality of
Argument project (Andrews, Costello and Clarke, 1993) which used
Philosophy for Children approaches and saw the teaching of argument
skills as ‘synonymous with the development of thinking skills’ (p. 39).

The constructive use and analysis of verbal argument is probably
one of the most undervalued and poorly developed set of skills in the
world today. As Whyte (2003, p. 10) points out, ‘the gap left by the
education system’ leaves people “unable to resist the bogus reasoning
of those who want something from them, such as votes or money or
devotion’. If this is true, there is an urgent need for policy-makers and
teachers to reframe their ideas about teaching and learning, putting a
much higher value on the development of reasoning, not just for an
intellectual elite, but for everybody. There is no point trying to raise
educational standards if education does not give pride of place to these
essential prerequisites for reputable research and balanced judgment.

Summary: Allen, Feezel and Kauffie

Relevance for teachers

Purpose and structure Some key features and learning
Main purpose(s): Terminology: Intended audience:
* to promote critical e clear * teachers

thinking * necessarily uses

some technical terms
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Domains addressed: Presentation: Contexts:
* cognitive « available only * education
on microfiche » work
« original has * citizenship
text plus flowchart * recreation
Broad categories covered:  Theory base: Pedagogical stance:
« reflective thinking * Toulmin’s work on * not elaborated
« productive thinking informal argument

* building understanding
« information-gathering

Classification by: Values: Practical illustrations

* broadly * belief in reason for teachers:
sequential processes  pragmatism « enough to explain
leading to judgment core concepts

De Bono's lateral and parallel thinking tools

Description and intended use

Edward de Bono is well known for his work on lateral thinking through
the CoRT (Cognitive Research Trust) programme and his Six Thinking
Hats approach to parallel thinking. His emphasis is on problem-solving
techniques which promote generative, or productive thinking:

Critical thinking, scholarly thinking and generative thinking all have their
place. I don’t mind in what order of importance they are placed. I am only
concerned that education should take notice of generative thinking. Genera-
tive thinking is messy, imperfect, impure and perhaps difficult to teach. But it
is important and we should try to teach it. (de Bono, 1976, p. 16)

He suggests that improved thinking is more likely to result from
better perception than improved critical thinking:

In practical life very few errors in thinking are logical errors . . . The errors are
not so much errors as inadequacies of perception . . . perceptions are not
complicated — they don’t need working out — it is simply a matter of being
aware of them. And that is one of the functions of thinking: to direct attention
across the perceptual field. (de Bono, 1976, pp. 62 and 72)

De Bono argues that we tend to follow conventional patterns of
thought unless we are encouraged to think about things in different
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ways by suspending instant judgment or by requiring the thinker to
direct attention to all the relevant and interesting points in the situ-
ation. This ‘lateral” thinking is a cognate of creative thinking and the
antidote to the ‘vertical’ thinking that, according to de Bono, has
epitomised the Western philosophical and scientific tradition since
Socrates, Plato and Aristotle.

In order to direct or focus attention de Bono claims that a frame-
work is needed which we can use deliberately in everyday life as well as
in the classroom. His programmes consist of ‘thinking tools’, the use
of which enable cross-situational problem-solving in order to avoid
being trapped by semantic thinking and content knowledge:

The dilemma is that it is usually possible to teach only situation-centred skills.
You train a person to behave in a certain way in a certain situation. The way
out of the dilemma is to create situations that are themselves transferable. We
call such situations tools. (de Bono, 1976, p. 50)

The CoRT programme is a systematic scheme for teaching a range
of tools identified by acronyms such as CAP (consider all possibilities).
CoRT introduces 12 thinking tools (see table 4.1) and culminates in a
protocol for tackling problems (PISCO - Purpose, Input, Solutions,
Choice, Operation). The programme consists of 60 lessons organised
into 6 blocks of 10 lessons.

Table 4.1. The CoRT thinking tools

PMI Plus, Minus, Interesting points

CAF Consider All Factors

C&S Consequence and Sequence

APC Alternatives, Possibilities, Choices
OPV Other Points of View

AGO Aims, Goals and Objectives

TEC Target, Expand, Contract

FOW Find Other Ways

ADI Agreement, Disagreement, Irrelevance
EBS Examine Both Sides

Yes, No, Po Po (from hypothesis/proposal) ideas used creatively and

without any judgments
FIP First Important Priorities
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In CoRT lessons the emphasis is on developing the fluent use of the
tools through practice, and discussion is not considered to be central to
developing skill in thinking and so is curtailed. He outlines four levels
of achievement in the acquisition of thinking skills through the use of
the CoRT programme:

Level 1 General awareness of thinking as a skill. A willingness to ‘think’
about something, explore a subject and to listen to others. No
recollection of any specific thinking tool.

Level 2 A more structured approach to thinking, including better balance,
looking at the consequences of an action or choice (taking other
people’s views into account), and a search for alternatives. Perhaps a
mention of a few of the CoRT tools.

Level 3 Focused and deliberate use of some of the CoRT tools. The
organisation of thinking as a series of steps. A sense of purpose in
thinking.

Level 4 Fluent and appropriate use of many CoRT tools. Definite
consciousness of the metacognitive level of thinking. Observation
and comment on the thinker’s own thinking. (de Bono, 1983, p. 708)

In the 1980s de Bono turned his attention to parallel thinking and
developed the tool of Six Thinking Hats (de Bono, 1985). Parallel
thinking emphasises allowing different ways of thinking to co-exist
(rather than compete and cancel each other out), so that they can lead
to solutions beyond the limits set by the problem rather than rushing
to a judgment. It is productive as opposed to reductive and aims to
enrich and increase the complexity of a situation so that a creative
solution can be designed.

This programme is organised around six kinds of thinking (see
table 4.2). The idea that the thinker can put on or take off one of
these hats is essential, as this reflects the emphasis on flexibility and
changing ways of thinking about an issue or problem. Two key ideas
underpin the design of the programme:

« reduction of the complexity and confusion that results from trying
to do everything at once when thinking about a problem, by paying
attention to different modes of thinking individually whilst allowing
parallel streams of thought to co-exist;
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Table 4.2. De Bono's six types of thinking

White Hat thinking This covers facts, figures, information needs and
gaps. ‘T think we need some white hat thinking at
this point’ means ‘Let’s drop the arguments
and proposals, and look at the data.’

Red Hat thinking This covers intuition, feelings and emotions. ‘Putting
on my red hat, I think this is a terrible proposal.’
The thinker has full permission to put forward his
or her feelings on the subject without any need to
justify them.

Black Hat thinking  This is the hat of judgment and caution. It is a most
valuable hat and not in any sense inferior or
negative. The black hat thinking identifies
logically why a suggestion does not fit the facts,
the available experience, the system in use, or the
policy that is being followed.

Yellow Hat This covers positive thinking or why something will

thinking work and offer benefits. It can look forward to the
results of proposed action, but can also find value
in what has already happened.

Green Hat thinking This is the hat of creativity, alternatives, proposals,
what is interesting, provocations and changes.

Blue Hat thinking This is the overview or process control hat which
looks not at the subject itself but at the
‘thinking’ about the subject or a metacognitive
perspective. ‘Putting on my blue hat, I feel we
should do some more green hat thinking at this
point.”

* provision of the opportunity to role-play different modes of think-
ing, so that you avoid the premature closing down of options
because only habitual modes of thinking are employed.

Six Thinking Hats is used extensively in industry and management
training in order to reduce conflict in meetings and to stimulate
innovation. There is overlap between the Interaction stage of the
CoRT programme (CoRT 3) and Six Thinking Hats and both reflect
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de Bono’s frustration with analytical thinking that proceeds through
argument and dialectic.

Emotions play an important part in de Bono’s model of thinking as
they affect perception and decision-making by influencing what is
recognised. He suggests that feelings probably change the chemical
basis of the brain so that when we are influenced by emotions it is
actually a different brain that is doing the thinking (de Bono, 1987,
p- 109). However, while in CoRT 5 and White Hat thinking, the
emphasis is on intellectual detachment, in Red Hat thinking intuition
and feelings are unconstrained by reason. Indeed, for de Bono, a key
purpose of thinking is to arrange the world so that our emotions can
be applied in a valuable manner (de Bono, 1983, p. 704). He also
believes that humour, by encouraging an unconventional, quixotic
view of life, can also tell us something about perception that we
have traditionally neglected in favour of logic.

Evaluation

In many ways de Bono was a pioneer, especially by finding real-world
applications for some of the ideas developed by psychologists such as
Bartlett (1958) and Wertheimer (1959). His emphasis on the way
perception is influenced by previous experience and on pattern-
making and pattern seeking is similar to that of Margolis (1987).
At the same time his systemic view of thinking resembles earlier
conceptions, such as the work of von Bertalanfty (1950).

Although not presented as a comprehensive theoretical frame-
work, it has been shown by Mann (2001) that the Six Thinking Hats
model is fully compatible with the problem-solving cycle and tools
used in the TRIZ Theory of Inventive Problem Solving (Altshuller,
1996). Different kinds of thinking are required for different processes
at each of the four stages of problem-solving: define, select, solve,
evaluate. For example, White Hat thinking is needed when describing
the functioning of an existing system and Green Hat thinking is
required when seeking to translate generic-solution triggers into spe-
cific solutions. What is unclear is whether the use of these broad labels
can improve the quality of outcomes from users of a sophisticated set
of tools such as TRIZ, where the terminology is already highly
specific.
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De Bono presented in his early work an individualistic approach to
generative thinking in which belonging to a tradition or a community
is barely a relevant concept in a post-modern world. However, his Six
Thinking Hats programme is now often used by problem-solving
groups and his reservations about debate and discussion as a means
of enhancing the quality of thinking are somewhat at odds with his
own track record of setting up various think tanks in which he has
personally played a prominent role.

There is a tension in de Bono’s writing about thought as both an
automatic and a conscious process. He describes thought as a flow of
activation across a passive ‘surface’ rather than any active construc-
tion of meaning by a ‘self’. De Bono’s thinking tools are designed to
broaden this natural flow and direct it away from predictable channels
so that new ‘flowscapes’ consisting of patterns of concepts can be
established. Key to this process is the removal of the ego investment in
being a ‘good’ thinker, so that learners can look objectively at their
thinking; he uses the analogy of a tennis player who might look
objectively at his backhand in a match he is playing. Yet this analogy
and the whole conception of Blue Hat (metacognitive) thinking
depends on conscious reflexivity. Similarly, in another analogy, de
Bono refers to the relationship between IQ and thinking as similar to
that between a car and the performance of its (conscious!) driver:

Thinking is the operating skill with which intelligence acts upon experience.
(de Bono, 1976, p. 33)

De Bono is more interested in the usefulness of developing ideas
than proving the reliability or efficacy of his approach. His thinking
tools were explicitly designed with practical relevance and ease of
communication as key attributes. His early books with their message
of escape from conventional patterns of thinking made him a popular
figure in the youth culture of the late 60s and early 70s. His use of
acronyms as in CoRT and visual symbols as in Six Thinking Hats are
certainly positive features and his programmes are now used through-
out the world in the worlds of education and business. For de Bono,
their widespread use is their validation. “They must make sense
because they work. That is the ultimate test of reality’ (de Bono,
1987, p. 13).
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There is sparse research evidence to show that generalised im-
provements in thinking performance can be attributed to training in
the use of CoRT or Thinking Hats tools. An early evaluation of CoRT
reported significant benefits for Special Educational Needs (SEN)
pupils, who took an interest in and shone in the thinking lessons.
De Bono suggested that this may be because SEN pupils are not
dependent on knowledge, but on processing information (de Bono,
1976, p. 213). However, in a more recent study with Australian abori-
ginal children (Ritchie and Edwards, 1996), little evidence of general-
isation was found other than in the area of creative thinking.

Summary: de Bono

Relevance for

Purpose and structure Some key features teachers and learning
Main purpose(s): Terminology: Intended audience:
* to promote lateral  acronyms and « the general reader
and parallel thinking symbols promote * teachers
to stimulate accessibility and use * trainers
originality and across contexts
innovation
Domains addressed: Presentation: Contexts:
* cognitive « individual tools * education
« affective organised into » work
programmes * citizenship
* use of a range * recreation
of media
Broad categories Theory base: Pedagogical stance:
covered: * cognitive * tools and programmes
« self-regulation neuroscience for independent use
« productive thinking * connectionism and designed to be as
* building e pragmatism ‘teacher proof”
understanding as possible

averse to discussion

« information-gathering
and debate, as causes
disputes and
premature judgment
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Classification by: Values: Practical illustrations
* type of thinking * originality for teachers:
* novelty * provides exemplars
* individuality of use of the tools

opposed to dialectical
reasoning

and suggestions for a
range of applications

extensive support
through website,
additional training
materials, courses
and seminars

Halpern’s reviews of critical thinking skills and dispositions

Description and intended use

Much of the material presented here first appeared in Halpern’s in-
fluential book on critical thinking (Halpern, 1984), and was later
developed into ‘a taxonomy of critical thinking skills” (Halpern, 1994,
p. 31). The taxonomy was intended to provide a basis for the national
assessment of critical thinking skills in adults in the USA. At a govern-
ment-sponsored workshop held in 1992, Halpern referred to the
thinking skills needed to compete in a global economy and in the
exercise of citizenship (1994, p. 29), but chose to focus on what is often
referred to as ‘higher-order thinking’, i.e. thinking that is reflective,
sensitive to context and monitored. She used the following category
headings:

« verbal reasoning skills

+ argument analysis skills

« skills in thinking as hypothesis testing

« using likelihood and uncertainty

« decision-making and problem-solving skills.

The 1992 workshop was set up in response to the following U.S.
national objective:

The proportion of college graduates who demonstrate an advanced ability to
think critically, communicate effectively, and solve problems will increase
substantially. (National Education Goals Panel, 1991, p. 237)
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However, the workshop participants failed to agree on a single
theoretical framework on which to base the proposed national assess-
ment and the idea was eventually abandoned. Halpern subsequently
revised her lists, and presented them, not as a taxonomy, but as a set of
chapter reviews in her book, Critical Thinking Actross the Curriculum
(Halpern, 1997). This book, which closely follows the chapter struc-
ture of her 1984 volume on critical thinking, includes material on
memory skills and on creative thinking as well as on the types of
thinking included in her 1992 taxonomy.

Halpern (1997) employs the following working definition of critical
thinking as ‘the use of cognitive skills or strategies that increase the
probability of a desirable outcome. . . thinking that is purposeful,
reasoned, and goal-directed. . . and effective for the particular context
and type of thinking task’ (1997, p. 4). This definition is so broad that it
covers almost all thinking except basic arithmetical calculation and
other automatised procedures. Halpern justifies her inclusion of
memory skills by claiming that All thinking skills are inextricably
tied to the ability to remember’ (p. 19).

All the thinking skills described by Halpern in separate chapters of
her book are listed in table 4.4, together with some category descrip-
tors from Halpern (1994). What is omitted are more detailed descrip-
tions and examples of use, all of which were written for a general
readership and for “any course where critical thinking is valued’ (p. vii).
Table 4.3 illustrates the level of detail provided throughout, using a
single example, taken from Halpern’s review of decision-making skills

(p. 217).

Table 4.3. An example of one of the critical thinking skills specified
by Halpern

Skill Description Example of use
Avoiding the Entrapment occurs Shana decides to stick
entrapment bias ~ when a course of action with her boyfriend
requires additional who treats her badly

investments beyond those ~ because she has already
already made. invested several years in
the relationship.

141



142

Frameworks for Thinking

Table 4.4. Halpern’s categorisation of critical thinking skills

Memory skills

skills that are needed when learning, during retention and at retrieval

a.

b.

ot th ool

-

k.

monitoring your attention
developing an awareness of the influence of stereotypes and other beliefs

on what we remember

. making abstract information meaningful as an aid to comprehension and

recall

. using advance organisers to anticipate new information
. organising information so that it can be recalled more easily

generating retrieval cues at both acquisition and retrieval

. monitoring how well you are learning
. using external memory aids

employing keywords and images, rhymes, places, and first letters, as
internal memory aids

applying the cognitive interview techniques (Geiselman and

Fisher, 1985)

developing an awareness of biases in memory

Thought and language skills

skills that are needed to comprehend and defend against the persuasive techniques

that are embedded in everyday language

a.

b.

C.

recognising and defending against the use of emotional and misleading
language

detecting misuse of definitions and reification

understanding the use of framing with leading questions and negation to
bias the reader

. using analogies appropriately
. employing questioning and paraphrase as a skill for the comprehension

of text and oral language
producing and using a graphic representation of information provided in

prose form

Deductive reasoning skills

skills used to determine if a conclusion is valid — i.e. it must be true if the premises

are true
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. discriminating between inductive and deductive reasoning

. identifying premises and conclusions

. reasoning with ‘if-then’ statements

. using linear ordering principles

. avoiding the fallacies of denying the antecedent and confirming the

consequent
using tree diagrams with branches and nodes to represent
information

Argument analysis skills

skills that are needed to judge how well reasons and evidence support a conclusion,

including considering counter-evidence, stated and unstated assumptions, and the

overall strength of the argument

a.

b.

f.

g.

identifying premises (reasons), counter-arguments and conclusions
making strong arguments that show good thinking and communication
skills

. judging the credibility of an information source and judging the

difference between expertise in factual matters and in value matters

. understanding the difference between opinion, reasoned judgment,

and fact

. recognising and avoiding common fallacies, such as straw person, appeals

to ignorance, slippery slope, false dichotomy, guilt by association, and
arguments against the person

identifying psychological effects on reasoning

remembering to consider what could be missing from an argument

Skills in thinking as hypothesis testing

the skills used in scientific reasoning — the accumulation of observations, formulation

of beliefs or hypotheses, and then using the information collected to decide if it

confirms or disconfirms the hypotheses

a.

b.

recognising the need for and using operational definitions
understanding the need to isolate and control variables in order to make
strong causal claims

checking for adequate sample size and possible bias in sampling when a

generalisation is made

. being able to describe the relationship between any two variables as

positive, negative, or unrelated
understanding the limits of correlational reasoning
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Table 4.4. (cont)

Likelihood and uncertainty critical thinking skills

the correct use of objective and subjective estimates of probability

a.

recognising regression to the mean

b. understanding and avoiding conjunction errors

c. utilising base rates to make predictions

d.

e. adjusting risk assessments to account for the cumulative nature of

understanding the limits of extrapolation

probabilistic events
thinking intelligently about unknown risks

Decision-making skills

the skills involved in the generation and selection of alternatives and in judging

among them

a.

b
c
d
e.
f.
g
h

framing a decision in several ways to consider different sorts of
alternatives

. generating alternatives
. evaluating the consequences of various alternatives
. recognising the bias in hindsight analysis

using a decision-making worksheet
avoiding the entrapment bias

. seeking disconfirming evidence

. awareness of the effects of memory on decisions

Problem-solving skills

skills needed to identify and define a problem, state the goal and generate and

evaluate solution paths

a.

restating the problem and the goal to consider different sorts
of solution

. recognising the critical role of persistence

c. using a quality representation of a problem (e.g. graphs, trees, matrices,

and models)

. understanding world-view constraints

e. selecting the best strategy for the type of problem

actively seeking analogies

Skills for creative thinking

a.

b.

redefine the problem and goal (in several different ways)
find analogies (across different domains of knowledge)
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. list relevant terms

g

. brainstorm (without censoring or evaluation)
. generate and use lists of ways a solution can vary
list attributes

e oo oo

. list the positive, negative and interesting attributes of various
solutions
h. visualise from other perspectives

As Halpern’s over-riding purpose is to have her readers use critical
thinking skills, she provides a general-purpose framework to guide the
thought process. This amounts to asking people to adopt a metacog-
nitive approach in order to become more knowledgeable about their
own thinking and to be better able to regulate it. The framework
consists of four questions:

1. What is the goal?

2. What is known?

3. Which thinking skills will get you to your goal?
4. Have you reached your goal?

Recognising that it takes time and conscious effort to develop the
attitude and skills of a critical thinker (to the point where the approach
becomes habitual), Halpern recommends that teachers provide many
opportunities to use critical thinking and that teachers and learners
alike value the development of the following six critical thinking
dispositions:

o willingness to plan

* flexibility (open-mindedness)

* persistence

» willingness to self-correct

* being mindful (metacognitive monitoring)
s consensus-seeking.

Evaluation
Halpern does not claim to have provided comprehensive lists of critical
thinking skills. It is possible to identify many gaps in her lists, some in
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relation to other work in the same area (e.g. Allen, Feezel and Kauffie’s
more detailed treatment of argument analysis skills), and even in
relation to other lists provided by Halpern herself in the same chapter
(e.g. ‘seeking converging validity to increase your confidence in a
decision” and ‘considering the relative “badness™ of different sorts of
errors’, Halpern, 1997, p. 158).

When considered in relation to Marzano’s classificatory framework,
Halpern’s reviews address the cognitive and metacognitive systems. In
particular there is a close correspondence between some of Halpern’s
main categories and Marzano’s knowledge utilisation categories. When
compared with Bloom’s taxonomy, Halpern’s reviews cover all aspects
of the cognitive domain with the exception of application. This is not
because the use of procedures is excluded from the skill areas she
covers, but because of her emphasis on critical thinking, which, unlike
most routine application, is essentially metacognitive in nature. There
is one sense, however, in which she is extremely interested in applica-
tion, not as separate category, but for its importance in all skill areas.
Indeed, her main focus is on the conscious application of a “‘plan—do—
review’ or ‘plan—decide-act-monitor-evaluate’ cycle to all thinking
skills and orchestrated uses of skills.

Halpern deals almost incidentally with the affective aspects of think-
ing, as can be seen from the cognitive emphasis in her treatment of
creative thinking and from her rather limited list of critical thinking
dispositions (compared with those proposed by Costa, Ennis, Paul or
Perkins). She takes conative aspects more seriously, as can be seen
from her use of the terms “willingness” and “persistence’.

More than any author whose work we have reviewed, Halpern has
endeavoured to translate theory and research from cognitive psy-
chology into a form where it can be useful in everyday life. There is
up-to-date teaching material to accompany the main text (Halpern,
2002). She has also drawn on relevant sources outside psychology,
citing, for example the work of Polya (1945) on problem-solving,
Norris and Ennis (1989) on the assessment of arguments and de
Bono (1976) on creative thinking.

Halpern is a strong believer in the application of rational methods in
problem-solving, including the use of controlled experiments. She
points to the need for people to learn how to learn and to be critically
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selective in responding to the barrage of information (including adver-
tisements and political rhetoric) around them (Halpern, 1997, pp. 1-3).
She argues that teaching and assessing critical thinking will im-
prove the quality of teaching and learning at college level and will
increase social capital and economic competitiveness (Halpern, 1994,
pp. 25-27). These are pragmatic arguments, in support of which she
cites a number of studies to illustrate the transferability of critical
thinking skills.

Overall, Halpern provides a detailed, but not comprehensive ac-
count of thinking skills within the cognitive domain. She asks
the reader to apply a superordinate organising principle, meta-
cognition, in order to develop an effective critical thinking approach.
This is virtually equivalent to defining critical thinking as ‘mindful
thinking’.

Summary: Halpern

Relevance for
teachers

147

Purpose and structure
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and learning
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* to encourage
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in practical
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Broad categories Theory base: Pedagogical stance:

covered: * learning theory « use of practical
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in everyday available to accompany
problem-solving the main texts on
to overcome critical thinking

prejudice and
superstition

Baron’s model of the good thinker

Description and intended use

Baron’s key interest lies in how psychology can be used to improve
thinking through education. He takes the view that a major problem
with our thinking and decision-making, is that much of it suffers from
‘intellectual laziness’ (Baron, 1985, p. 108) brought on by a lack of
actively open-minded thinking. His work explores the origins and
processes of irrationality and poor thinking, and aims to find ways of
correcting both.

Baron argues that intelligence and rational thinking are closely
related in that rationality is a function of the dispositional components
of intelligence. He presents rational decision-making as being depend-
ent upon the rational formation of beliefs about consequences. He
believes that the skills involved in rational thinking are teachable,
although not without reference to the thinker’s beliefs and goals.

Baron uses the idea of a search-inference framework to argue that
thinking begins with doubt and involves a search directed at remov-
ing the doubt. In the course of this process, which involves the
consideration of goals, possibilities and evidence, inferences are made,
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in which each possibility is strengthened or weakened on the basis

of evidence. Glatthorn and Baron (1991) outline the model as follows
(p. 63):

1. Thinking begins with a state of doubt about what to do or believe.

[\

A 1 AW

. We usually have a goal in mind when the doubt arises, but we may search

for new goals, subgoals, or a reformulation of the original goal.

. We search for possibilities.

. We search for evidence relative to the possibilities.

. We use the evidence to revise the strengths of the possibilities.
. We decide that the goal is reached and conclude the search.

Glatthorn and Baron go on to identify the characteristics of the ‘good

thinker’ in contrast to those of the ‘poor thinker’. A good thinker:

welcomes problematic situations and is tolerant of ambiguity

is self-critical, searches for alternate possibilities and goals; seeks evidence
on both sides

is reflective and deliberative; searches extensively when appropriate
believes in the value of rationality and that thinking can be effective

is deliberative in discovering goals

revises goals when necessary

is open to multiple possibilities and considers alternatives

is deliberative in analysing possibilities

uses evidence that challenges favoured possibilities

consciously searches for evidence against possibilities that are initially
strong, or in favour of those that are weak.

Baron concentrates upon how information is processed in thinking,

in terms of searching for goals, possibilities and evidence to evaluate

possibilities. It is important to note that these processes do not go on in

any fixed or hierarchical order, but occur in a flow of dynamic

interaction. The search processes are relevant in all types of thinking,

which we summarise below, using Glatthorn and Baron’s terminology

as far as possible:

diagnosis — trying to find the source of a problem

hypothesis testing — forming and testing theories

reflection — controlled searching for general principles
insight — where only the search for possibilities is controlled
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o artistic creation — searching for and evaluating possibilities and goals

* prediction — searching for principles and analogies to explain im-
agined consequences

e decision-making — choosing between plans on the basis of imagined
consequences

o behavioural learning — learning about the effects of one’s conduct in
certain situations

o learning from observation — including language learning and culturally-
transmitted knowledge, where the search for evidence is not con-
trollable.

Evaluation

Although Baron’s model is broad in scope, he admits that it is not a
comprehensive account of thought, as it deals only with thinking as a
consciously-controlled purposive activity. It does not deal with the
psychological conceptions of attention, memory and intellectual abil-
ities. For Baron, intelligence is a set of characteristics consisting of
capacities and dispositions. Capacities are ability parameters that affect
success at tasks and may be affected by prior practice but which are not
under control at the time a task is done. Dispositions, on the other
hand, are seen as being parameters which affect success in tasks but
which are subject to learner and teacher control under instruction.
Rationality is taken to be an important subset of dispositions, and
involves following the rules of a sound prescriptive model of decision-
making or belief formation.

Baron’s three search processes (for goals, possibilities and evidence)
appear to be relatively distinct, apart from the sometimes seamless
psychological transition between possibility and goal. They may be
accepted as general and comprehensive inasmuch as they characterise
goal-directed conscious enquiry. However, Glatthorn and Baron’s lists
of dispositions and types of thinking show a considerable amount of
overlap and are certainly not comprehensive. When compared with
other critical thinking theorists, there are some serious gaps in their
enumeration of the qualities of a good thinker. Empathy, humility,
respect for other points of view, clarity and integrity are signally
absent. It is also surprising that building understanding, justification,
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seeking consensus, and formal problem-solving are not included in the list
of ‘common’ types of thinking.

It is not clear why Glatthorn and Baron drew up a list of different
types of thinking, other than to illustrate aspects of everyday life in
which good thinking is important and to suggest that some kind of
balance is required in the quantity as well as the quality of thinking
that is going on. However, the list of the general characteristics of the
good thinker is of limited value in determining what counts as the
rational pursuit of goals in a particular situation. It is almost a truism
that irrational, impulsive, rigid, restricted, self-satisfied and biased
thinking are to be avoided.

Glatthorn and Baron’s linking of information-processing, mental
capacities and dispositions may be helpful in providing insight into
some of the dynamics between cognitive, affective and psycho-
motor domains of thinking, but their analysis remains at a very general
level and they are highly suspicious of intuition, which they place
in opposition to rationality. Their treatment of observation as an
unproblematic passive process is also highly questionable.

Baron provides clear definitions and examples from diverse
domains, including real-life problems. His model is easy for teachers
and learners to understand, but the most valuable part of it is the
simplest: the idea of thinking and learning as enquiry.

Summary: Baron

Relevance for

Purpose and structure Some key features teachers and learning
Main purpose(s): Terminology: Intended audience:
« understanding and e clear « teachers
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* cognitive * logical * education
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* conative given e work
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Ennis’ taxonomy of critical thinking dispositions and abilities

Description and intended use

Ennis’ views have developed over time (he has been publishing in this
area since 1962) and there have been significant changes in his think-
ing, particularly in the area of critical thinking dispositions (e.g. 1996).
However, his basic definition has remained almost constant, worded as
follows: “Critical thinking is reasonable and reflective thinking that is
focused on deciding what to believe or do’ (1985, p. 45). His intention
is to provide a rationale for the teaching of critical thinking and a
taxonomy of ‘goals for critical thinking’ (1985, p. 46) or an ‘outline of a
conception of critical thinking” (1998, p. 17). He claims that the
significant features of this taxonomy are as follows:

« it focuses on belief and action.

« it contains statements in terms of things that people actually do or
should do.

« it includes criteria to help evaluate results.

« it includes both dispositions and abilities.

« itis organised in such a way that it can form the basis for a thinking-
across-the-curriculum programme as well as a separate critical
thinking course at the college level.
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Although Ennis includes creative thinking in this definition, he
considers that critical thinking is not equivalent to higher-order think-
ing, since critical thinking also involves dispositions. He proposes a set
of six criteria for judging a set of critical thinking dispositions: simpli-
city; comprehensiveness; value; comprehensibility; conformity of its language
to our everyday meanings; and the fitting of subordinates (if any) under
superordinates. He rejects a further criterion, mutual exclusivity, on the
basis of comprehensibility (1996). He claims that in order to ensure
that categories in a critical thinking taxonomy do not overlap, it
becomes necessary to redefine words with such precision that they
can no longer be easily understood.

The 1998 version of his taxonomy, which is summarised below,
consists of three main dispositions (with sub-categories) and 15 abil-
ities presented as a list (some with sub-categories) to provide a ‘content
outline’ for a critical thinking curriculum. The original 1987 version
contained a longer and more complex list of abilities and sub-
categories. Ennis does not claim that either list is exhaustive.

Dispositions
Critical thinkers:

1. Care that their beliefs are true, and that their decisions be justified; that is
care to ‘get it right’ to the extent possible, or at least care to do the best
they can. This includes the interrelated dispositions to do the
following:

a Seek alternatives (hypotheses, explanations, conclusions, plans,
sources) and be open to them;

b Endorse a position to the extent that, but only to the extent that,
it is justified by the information available;

¢ Be well informed; and

d Seriously consider points of view other than their own.

2. Represent a position honestly and clearly (theirs as well as others”).
This includes the dispositions to do the following:

a Be clear about the intended meaning of what is said, written, or
otherwise communicated, seeking as much precision as the situation
requires;

b Determine and maintain focus on the conclusion or question;

¢ Seek and offer reasons;
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d Take into account the total situation; and

e Be reflectively aware of their own basic beliefs.

3. Care about the dignity and worth of every person. This includes the
dispositions to:

a Discover and listen to others’ views and reasons;

b Take into account others’ feelings and level of understanding, avoiding
intimidating or confusing others with their critical thinking
prowess; and

¢ Be concerned about other’s welfare.

Abilities
Ideal critical thinkers have the ability to:

Clarify

identify the focus: the issue, question, or conclusion
analyse arguments
ask and answer questions of clarification and/or challenge

PO Dd =

define terms and judge definitions and deal with equivocation

Judge the basis for a decision

1. judge the credibility of a source
2. observe and judge observation reports

Infer

1. identify unstated assumptions
2. deduce and judge deductions
3. induce and judge inductions
a to generalisations, and
b to explanatory conclusions
4. make and judge value judgments

Make suppositions and integrate abilities

1. consider and reason without letting the disagreement or doubt
interfere with their thinking (suppositional thinking);

2. integrate the other abilities and dispositions in making and
defending a decision
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Use auxiliary critical thinking abilities

1. proceed in an orderly manner appropriate to the situation, for
example,
a follow up problem-solving steps
b monitor their own thinking
¢ employ a reasonable critical thinking checklist

2. be sensitive to the feelings, level of knowledge, and degree of
sophistication of others

3. employ appropriate rhetorical strategies in discussion and
presentation.

Evaluation

Ennis defines the basic areas of critical thinking as ‘clarity, basis,
inference and interaction’, which he has then broken down into the
list of abilities. He acknowledges the importance of the content
domain in which critical thinking is applied. He acknowledges that
his taxonomy does not incorporate suggestions for ‘level, sequence
and repetition in greater depth, emphasis or infusion in subject matter
area, which might be either exclusive or overlapping’. He claims that
the first two dispositions are ‘essential’ for critical thinking and that the
third, sensitivity to others, is ‘correlative’ and desirable rather than
‘constitutive’ (Ennis, 1996, p. 171). The ‘taxonomy’ is therefore a list of
dispositions and abilities relevant to critical thinking. Ennis does not
include reflection as a major heading, despite its explicit role in his
definition of critical thinking.

The underpinning values of Ennis’ work are those of rationality and
logical thinking, with little attention paid to the impact of feelings on
thinking. For this reason he has been challenged by Martin (1992)
about the ‘dangerous distance’ required for critical thinking. Else-
where, Ennis defends critical thinking against cultural bias (1998),
whilst accepting that culture and context have serious implications
for such an approach. He has also vigorously defended the concept of
critical thinking dispositions as extending across subject boundaries.

Ennis aimed to produce a taxonomy which enables critical thinking
to be used practically. He says that his taxonomy is ‘simple and
comprehensible” (1996, p. 173) and considers that it can be imple-
mented successfully in different ways, though he acknowledges that
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it needs further research to validate detailed aspects. As it stands, it
should be particularly useful for analysing curriculum units in critical
thinking or auditing subject-specific critical thinking programmes.
However, the number and relevance of the broad categories and
their sub-categories to particular fields may make it somewhat
daunting to apply.

Although Ennis’ list of critical thinking abilities may also be helpful
in the field of assessment, the assessment of critical thinking per se is
problematic. Ennis analyses different approaches to assessing critical
thinking, rejecting multiple-choice assessment for all but self-
assessment and research. He also questions performance-based assess-
ment on grounds of cost, focus and context (the more realistic the
performance the more complex the problem). Context-based assess-
ments require information gathered over time and across a range of
situations (Blatz, 1992).

Summary: Ennis

Relevance for

Purpose and structure Some key features teachers and learning

Main purpose(s): Terminology: Intended audience:

* to provide a * sparing use of « designers of
rationale for critical technical terms instruction and
thinking assessment

* to set out a « teachers

taxonomy of college students
objectives for

critical thinking

Domains addressed: Presentation: Contexts:

* cognitive « through a series « education

e conative of articles and * citizenship
books

clearly set out, but
some may find

it rather difficult to
apply in a particular
field
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Broad categories covered:  Theory base: Pedagogical stance:

« self-regulation e rationalist « critical thinking needs

« reflective thinking to be taught but also

« productive thinking needs to be applied

* building to specific content
understanding domains.

Classification by: Values: Practical illustrations

* types of * belief in reason and  for teachers:
disposition logical thinking * only a few, but

» mental competencies » humanistic values sufficient to
required when deciding communicate key
what to believe or do ideas

Lipman'’s three modes of thinking and four main varieties of
cognitive skill

Description and intended use
While a philosophy lecturer, Matthew Lipman was struck by the fact
that even highly qualified undergraduates were not good thinkers; so
he designed Philosophy for Children to facilitate the creation of ‘commu-
nities of enquiry’ in classrooms. Although more concerned to create an
appropriate pedagogy through this programme, he does offer a theor-
etical framework and, in several places, ways of classifying thinking
(albeit illustrative rather than comprehensive). The significant fea-
tures of this framework are (a) a tripartite model of thinking in
which critical, creative and caring thinking are equally important and
interdependent (Lipman, 2004) and (b) his account of four varieties of
cognitive skill: enquiry, reasoning, concept formation and translation.
Lipman defines cognitive skills as ‘the ability to make cognitive
moves and performances well’ (Lipman, 1991, p. 76). Building on
Bloom (1956), he distinguishes between lower-order and higher-
order cognitive skills in terms of complexity, scope, the intelligible
organisation of a complex field, the ‘recognition of causal or logical
compulsions and ‘qualitative intensity’ (Lipman, 1991, p. 94). He
sees value in a curricular sequence whereby an initial emphasis on
comparing, distinguishing and connecting leads to classification, seri-
ation, analogical reasoning and immediate inference; and finally to
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higher-order thinking, involving syllogistic reasoning and the use of
criteria.

Lipman portrays higher-order thinking as involving both critical
and creative thinking, which are guided by the ideas of truth and
meaning respectively. Critical and creative thinking are interdepend-
ent, as are criteria and values, reason and emotion. They both aim at
judgment, but critical thinking is ‘sensitive to context’ and self-
correcting, while creative thinking is ‘governed by context’ and ‘self-
transcending’ (Lipman, 1991, p. 25). Critical thinking resembles
Bloom’s analysis; creative thinking Bloom’s synthesis; and judgment
Bloom’s evaluation.

A significant shift in Lipman’s thinking is evident in his 1995 paper
‘Caring as Thinking’ (Lipman, 1995). Here he presents a tripartite
account of higher-order thinking, tracing its lineage to the ancient
Greek regulative ideals of the True (critical thinking), the Beautiful
(creative thinking) and the Good (caring thinking). In this account,
feelings and emotions play a much more important role than previ-
ously, since, in matters of importance, caring thinking enacts values
and is equated with judgment. The three dimensions or modes of
thinking, with their corresponding emphases on technique, invention
and commitment, are said to be present in varying degrees in all
higher-order thinking. Drawing on Dewey and Peirce, Lipman elabor-
ates this model arguing that an enquiry-driven society requires critical,
creative and caring thinking. These help build the individual’s charac-
ter structure of reasonableness and the social structure of democracy. For
each type of thinking he identifies value—principles (criteria), which are
set out in figure 4.2.

Lipman claims that the most relevant skill areas for educational
purposes are: enquiry, reasoning, information-organising and translation
(Lipman, 1991, p. 45):

Inquiry is a self-corrective practice in which a subject matter is investigated
with the aim of discovering or inventing ways of dealing with what is
problematic. The products of inquiry are judgments.

Reasoning is the process of ordering and coordinating what has been found
out through the inquiry. It involves finding valid ways of extending and
organising what has been discovered or invented while retaining its truth.
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sensitivity to context

Critical thinking < reliance on criteria

self-correction

imaginative

holistic
Creative thinking

inventive

generative

appreciative
active
Caring thinking normative

affective
empathetic

Fig. 4.2. Major modes of thinking (with criteria).

Concept formation involves organising information into relational clusters
and then analysing and clarifying them so as to expedite their employment in
understanding and judging. Conceptual thinking involves the relating of
concepts to one another so as to form principles, criteria, arguments, explan-

ations, and so on.

Translation involves carrying meanings over from one language or sym-
bolic scheme or sense modality to another and yet retaining them intact.
Interpretation becomes necessary when the translated meanings fail to make
adequate sense in the new context in which they have been placed.

Lipman identifies a list of 13 dispositions which are fostered by the
meaningfully orchestrated use of cognitive skills in a community of
enquiry setting. These are:

» to wonder

* to be critical

* to respect others

* to be inventive

* to seek alternatives
* to be inquisitive
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* to care for the tools of enquiry

* to cooperate intellectually

» to be committed to self-corrective method

« to feel a need for principles, ideals, reasons, and explanations
* to be imaginative

* to be appreciative

* to be consistent.

Three kinds of relationship that a curriculum must incorporate are:
‘symbolic relationships (e.g. linguistic, logical, and mathematical rela-
tionships); referential relationships (i.e. those between symbolic terms
or systems and the world they refer to); and existential relationships
(i.e. connections between things in the world’: see Lipman, 2003, p. 61).

Arguing that a taxonomy of judgment “would be invaluable for
curriculum development in the cognitive aspects of education’ (2003,
p. 61), Lipman offers us instead the following list of procedures which
he claims students need to practise:

* prejudice reduction

¢ classification

* evaluation

* criterion identification

* sensitisation to context

« analogical reasoning

* self-correction

* sensitisation to consequences
+ adjusting means and ends

¢ adjusting parts and wholes.

Lipman blames ‘the Piagetian empire in education’ for promoting
the widespread belief that young children are ‘not capable of monitor-
ing their own thought, of giving reasons for their opinions, or of
putting logical operations into practice’ (Lipman, 2003, p. 40). He
claims that teachers have misinterpreted Bloom’s taxonomy as a
theory of developmental stages, so that it might not be until late
secondary school or even college before they ‘arrive at the adult
level, the pinnacle of the entire process, the evaluational stage’.
He argues strongly for a non-hierarchical approach to excellence in
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thinking, claiming that even in the preschool years children are
potentially young philosophers.

He considers Philosophy for Children to be an approach that goes
beyond critical thinking in its emphasis on the purpose as well as the
process of thinking:

When I first became interested in this field, I thought that children could do
no better than ‘Critical Thinking’ — that is, having their thinking trained to
make it more rigorous, consistent and coherent. But critical thinking contains
no concept formation, no formal logic, and no study of the works of
traditional philosophy, all of which I have endeavoured to supply in Philoso-
phy for Children. Critical Thinking does not lead children back into philoso-
phy, and yet it is my contention that children will not settle for anything less.
Nor should they have to. Critical Thinking seeks to make the child’s mind
more precise; philosophy deepens it and makes it grow. (Lipman, 2004)

The programme consists of a series of sequential narratives designed
to introduce children and young people to key philosophical ideas
and concepts. The narratives provide the stimulus for children’s ques-
tions, which then form the agenda for the lesson as they are discussed.
As his work has developed, Lipman has become more interested in the
affective as well as the cognitive aspects of thinking and he stresses the
role of relationships in fostering dispositions that sustain enquiry.

[in the community of inquiry] the teacher’s main role is that of a cultivator of
judgment who transcends rather than rejects right-wrong answers in the
sense of caring more for the process of inquiry itself than the answer that
might be right or wrong at a given time. It is the behaviour of such a teacher

. . that is especially cherished . . . it has an integrity they are quick to
appreciate. (Lipman, 1991, p. 219)

Evaluation

The model of critical, creative and caring thinking has an intuitive
appeal, since it does not separate the emotional from the rational. In
this way it resonates with Gardner’s ideas of intrapersonal and inter-
personal intelligence and with the ‘emotional intelligence” of Salovey
and Mayer (1990). Lipman’s ‘caring thinking’ also encompasses a wide
range of dispositions which resemble those proposed by other critical
thinking theorists.
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Critical thinking and creative thinking are for Lipman both forms of
enquiry, while caring thinking facilitates it. Reasoning, concept forma-
tion and translation are clearly involved in all three kinds of thinking,
but Lipman does not explore these relationships in any detail, either
conceptually or pedagogically.

For Lipman the goal and product of thinking is good judgment, and
judgments are of meanings. He values thinking and learning as the
active search for meaning, but goes further, arguing that identifying
relationships and forming judgments (Lipman, 1991, p. 62) is an
essential aspect of schooling in order to develop meaning and under-
standing. Education, he argues, is a mode of enquiry, so philosophy as
a mode of enquiry into that enquiry should form an essential com-
ponent in the intellectual growth of young people. The aim of educa-
tion for Lipman is to foster reasonableness in personal character and
democracy in social character. For Lipman reasonableness encom-
passes the search for meaning, intellectual rigour, the disposition to
be open to argument and a concern to form judgments that sustain
democracy.

Lipman refers to a number of philosophers and psychologists who
emphasise the role of language and social interaction in the formation
of an individual’s intellect and character as influences on his thinking
(Lipman, 2004). Dewey and Vygotsky were key figures in the forma-
tion of Lipman’s approach. From Dewey he takes the emphasis on the
need for experience to be mediated effectively if learning is to take
place; the importance of working in a community of enquiry; and the
idea of teaching and learning as a democratic process.

Educators who see learning as a socially interactive process will
accept Lipman’s claim that reasoning based on logic only becomes
alive when through dialogue people interpret ideas in different ways
on the basis of different assumptions and beliefs. A case can also be
made, however, that understanding and reasoning can be enhanced by
access to existing bodies of knowledge and by personal reflection as
well as through interpersonal dialogue.

Sternberg and Bhana (1986) expressed concern about the methodo-
logical quality of 20 evaluation studies of Philosophy for Children, but
Trickey and Topping (2004) were able to locate 10 controlled studies
which yielded eight effect sizes. The mean effect size of 0.43 reflects
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moderate gains (close to the average for any educational intervention)
on (in most cases) reading or reasoning tests. Other qualitative evalu-
ations (Andrews et al., 1993; Baumfield, 2004) indicate that the com-
munity of enquiry approach appears to be successful in securing wider
participation and sustained interaction in classroom dialogue, with a
shift in focus from teacher-led to learner-centred education.

If Lipman is correct that effective pedagogy for all learners depends
on experiential learning through participation in enquiry as well as
from the philosophical study of reasoning, concept-formation and
judgment, there are profound implications for education.

Summary: Lipman

Relevance for

Purpose and structure  Some key features teachers and learning

Main purpose(s): Terminology: Intended audience:

* to make learning e clear « teachers of school
meaningful * simple children from K-12,

* to encourage active but his methods are
enquiry also used with adults

* to promote democracy
* to encourage good

judgment
Domains addressed: Presentation: Contexts:
* cognitive « enthusiastic, personally- ¢ education
* conative commiitted writing * citizenship
« affective « use of narrative to convey
philosophical ideas
Broad categories Theory base: Pedagogical stance:
covered: e Dewey e learner-centred
* self-engagement * Vygotsky enquiry-based learning
and self-regulation » Bloom using dialogue
« reflective thinking and discussion
« productive thinking  democratic teaching,
* building understanding with the teacher as

facilitator not
instructor
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Classification by: Values: Practical illustrations
* lower or « reasonableness for teachers:
higher-order  democracy * resources available in a
thinking * education as the series of separate
» modes of thinking communal pursuit narrative-based
« types of disposition of the classical age-related
virtues of truth, beauty resources and
and goodness teacher handbooks

Paul’s model of critical thinking

Description and intended use

Richard Paul’s model of critical thinking has evolved over a number of
years and remains a work in progress. His definition of critical thinking
gives an insight into his underpinning philosophy of education and
contains a valuable distinction between two kinds of critical thinking.

Critical thinking is disciplined self-directed thinking which exemplifies the
perfections of thinking appropriate to a particular mode or domain of
thinking. It comes in two forms. If the thinking is disciplined to serve the
interests of a particular individual or group, to the exclusion of other relevant
persons and groups, I call it sophistic or weak sense critical thinking. If the
thinking is disciplined to take into account the interests of diverse people or
groups, I call it fair-minded or strong sense critical thinking. (Paul, 1993, p. 33).

Paul’s 1993 model has four parts: elements of reasoning (sometimes
referred to as ‘elements of thought’); standards of critical thinking;
intellectual abilities; and intellectual traits. The first three categories
focus on what is essential to critical thinking, while the last dimension
focuses on what it is to be a critical thinker.

Elements of reasoning

This is what Paul refers to as the ‘parts’ of thinking or the fundamental
structures of human thought. He maintains that these eight elements are
always present in human thinking and that the ability to recognise
these elements of reasoning is essential to critical thinking. Paul and
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Elder (2001, p. 53) summarise this interrelated set of elements in the
following statement:

Whenever you are reasoning, you are trying to accomplish some purpose,
within a point of view, using concepts or ideas. You are focused on some
question, issue or problem, using information to come to conclusions, based
on assumptions, all of which has implications.

Standards of critical thinking

The 12 standards in Paul’s model are an attempt to identify what
constitutes the quality component of critical thinking. Unlike the
elements of reasoning which Paul claims to be universal, the following
list of standards seeks to encompass those that are the most

fundamental:

* clarity * logic

* precision * depth

« specificity « completeness

e accuracy « significance

« relevance « adequacy (for purpose)

* consistency ¢ fairness.

In order to learn to reason well, it is necessary to gain mastery of
both the elements of reasoning and the standards of critical thinking.

Intellectual abilities

According to Paul, an ability is composed of a process, plus an object,
plus a standard. Someone can have the ability to drive (process) a truck
(object) safely (standard). Nosich (2000) proposes that an intellectual
ability would be the ability, for instance, to identify (process) a conclu-
sion (object) accurately (standard). In Paul’s model, abilities (higher-
order thinking skills) rest on a prior understanding of the elements and
standards of critical thinking.

Although the lists of macro- and micro-cognitive strategies do not
appear in Paul’s most recent 1993 model of critical thinking, they are
shown in table 4.5, since they are rich in detail compared with those of
other authors. They are intended as an aid for redesigning lessons, to
ensure that critical thinking is required.
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Table 4.5. Cognitive strategies (formerly ‘elements of critical
thinking")

Macro-abilities

Refining generalisations and
avoiding over-simplifications
Comparing analogous situations:
transferring insights to new contexts
Developing one’s perspective:
creating or exploring beliefs,
arguments or theories

Clarifying issues, conclusions, or
beliefs

Clarifying and analysing the
meanings of words or phrases
Developing criteria for evaluation:
clarifying values and standards
Evaluating the credibility of sources
of information

Questioning deeply: raising or
pursuing root or significant questions
Analysing or evaluating arguments,
interpretations, beliefs, or theories
Generating or assessing solutions
Analysing or evaluating actions

or policies

Reading critically: clarifying or
critiquing texts

Listening critically: the art of silent
dialogue

Making interdisciplinary connections
Practising Socratic discussion:
clarifying and questioning beliefs,
theories, or perspectives

Reasoning dialogically:

comparing perspectives,
interpretations, or theories
Reasoning dialectically: comparing

perspectives, interpretations, or theories

Micro-abilities

Comparing and contrasting
ideals with actual practice
Thinking precisely about
thinking: using critical
vocabulary

Noting significant similarities
and differences

Examining or evaluating
assumptions

Distinguishing relevant from
irrelevant facts

Making plausible inferences,
predictions or interpretations
Giving reasons and evaluating
evidence and alleged facts
Recognising contradictions
Exploring implications and

consequences
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Intellectual traits

The final dimension of Paul’s model focuses on what it is to be a critical
thinker. He has identified a number of affective traits that he considers
to be essential to ‘strong sense’ critical thinking (Elder and Paul, 1998,

p- 34):

intellectual humility

e intellectual courage

o intellectual empathy

o intellectual integrity

e intellectual perseverance
o faith in reason

« fairmindedness.

These are not things a person does, but describe fundamental
dispositions. These ‘traits of a disciplined mind’ are what Paul calls
the affective and moral dimensions of critical thinking. Paul (1991)
claims that there are many ways in which teachers can foster these
traits of mind. To do this successfully, he advocates a re-conceptual-
isation of the nature of teaching and learning in every context of school
life, involving a move from a didactic approach to one based on a
critical theory of education. Paul presents the traits of the disciplined
mind as ideals to strive towards. He outlines six stages of critical
thinking, moving from the unreflective thinker to the master thinker.
According to Paul, master thinkers will only emerge when society
begins to value and reward these qualities of thinking. Given the
extent of deep social conditioning, he believes it unlikely that anyone
currently meets his definition of master thinker.

Evaluation

Paul’s model of critical thinking takes account of cognitive, affective
and conative components. He is aware of the importance of being
sensitive to the circumstances in which thinking occurs. His lists
of abilities and traits do not have any significant omissions when
compared with those of Ennis (1998) or Perkins, Jay and Tishman
(1993). Although Paul does not use the term ‘metacognition’, his
account of intellectual integrity does recognise it implicitly through
his emphasis on reflection and self-awareness.

167



168

Frameworks for Thinking

Nosich (2000) believes that it is because Paul’s model of critical
thinking is concept-based (as opposed to having rules, procedures or
steps to follow), that it is effective in curriculum development. The
model is extremely flexible, applicable to any subject matter and to any
level of thinking. Nosich uses Paul’s concept of evidence to illustrate
his point. Asking a student to ‘identify the evidence a conclusion is
based upon’ is a critical thinking step. The ability to do it well is a
higher-order thinking skill, but is limited, in that there are many other
things students should be able to do with evidence, such as realise that
more evidence is required or balance the weight of conflicting evi-
dence. Paul’s solution is to make the concept of evidence an essential
part of all thinking processes. Nosich (2000) believes that the ability to
think in terms of the concept of evidence allows one to think about
evidence in a range of settings, at different levels of expertise and to
gain further insight into the concept of evidence itself.

Paul is one of a number of philosophers whom Thayer-Bacon
criticises for their ‘Euro-western cultural bias’ (1998, p. 125) and a
belief in rational thought as the dominant mode of thinking within
a critical thinking framework. It is evident from Paul’s definition of
critical thinking and his other work, including the development of a
taxonomy of Socratic questioning, that he sits firmly in the rationalist
camp. For Paul, the spirit of critical thinking is to have the confidence
in one’s ability to use reason appropriately to solve problems and
answer questions. He acknowledges that there have been criticisms
of critical thinking for being too Western in its orientation, not dealing
with creativity, ignoring the role of emotion in thought and failing to
address feminist or sociological insights. However, he claims that
previous attempts to widen the scope of critical thinking to accommo-
date these concerns meant sacrificing some of the rigour found in
formal and informal logic courses.

Paul’s major contribution to the area of critical thinking is his idea of
‘weak’ versus ‘strong sense’ critical thinking. The latter is what Paul
refers to as the ability to discover and contest one’s own egocentric and
socio-centric habits of thought. Paul (1991, p. 77) claims that his nine
traits of thought, which are moral commitments and intellectual
virtues, transfer thinking from ‘a selfish, narrow-minded foundation
to a broad open-minded foundation’.
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The clear language and writing style make Paul’s work accessible
without sacrificing conceptual clarity. It is unlikely that his writing
would prove a barrier to anyone with an interest in critical thinking.
Those already committed to teaching critical thinking will find Paul’s
work helpful and possibly inspirational, given its emphasis on ‘strong
sense’ thinking.

While Paul offers some teaching strategies to support the develop-
ment of pupils’ thinking, his aim is not to tinker with classroom practice
by proposing thinking skills programmes. His goal is a reworking of
education where students construct knowledge through the application
of their own reasoning rather than through transmission of informa-
tion by the teacher. This calls for a re-evaluation of what is judged
important in both education and more broadly valued in society.

Summary: Paul

Relevance for

Purpose and structure Some key features  teachers and learning
Main purpose(s): Terminology: Intended audience:
* to provide a model e clear and * teachers
of critical thinking straightforward * students
* to justify the language

importance of critical
thinking in education

Domains addressed: Presentation: Contexts:

* cognitive « through a series « education

« affective of articles and * citizenship

* conative books

Broad categories covered:  Theory base: Pedagogical stance:

« reflective thinking * philosophical « critical thinking needs to
« productive thinking underpin education and

* building understanding be the basis for enquiry

« information-gathering
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Classification by: Values: Practical illustrations

« elements of reasoning * belief in reason for teachers:

« standards of critical and rationality  some teaching
thinking strategies outlined

« intellectual abilities
and intellectual traits

Jewell's reasoning taxonomy for gifted children

Description and intended use
In a web-posted conference paper, Jewell (1996) outlines a reasoning
taxonomy for gifted education. This is presented, largely from a
philosophical perspective, in response to a perceived need to under-
stand how gifted students think and reason. Jewell sees his taxonomy
being applied to text-based and other classroom activities which have
been designed to provide a foundation for advanced reasoning (to
determine what the activities are trying to achieve and how best to
match them to student needs).

Jewell considers the nature v. nurture debate and argues that gifted-
ness manifests as learned behaviour. Following Lipman, he identifies
the types of behaviour which may be characteristic of giftedness as:

« creative thinking
* logical / rational / critical thinking
¢ caring thinking (interpersonal skills and moral behaviour).

The paper focuses on critical thinking, but Jewell argues that cre-
ative, critical and caring thinking are not mutually exclusive and should
be regarded as complementary aspects of human behaviour. He
accepts Ennis’ definition of critical thinking as ‘reasonable and reflect-
ive thinking focused on deciding what to believe or do’ (Ennis, 1985,
p. 45). It has the characteristics of being purposeful, ordering infor-
mation in order to produce a result and providing reasons for adopting
a belief or course of action.

Jewell’s taxonomy or ‘overview of reasoning objectives, strat-
egies and habits available to the advanced thinker’ (Jewell, 1996) is
summarised in table 4.6.
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Table 4.6. Jewell's reasoning taxonomy for gifted children

Section A - the objectives of reasoning
To discover how things work in order:
1. to plan

to problem-solve

to decide

to recommend

N

to communicate

Section B - reasoning strategies

1. Community of Inquiry (presented by Jewell as a five-point code)
Model construction

Argument construction

Considering the evidence

ok R

Moral reasoning

Section C - reasoning dispositions/attitudes/habits
Adopting metacognition as a habit, which involves:
questioning own position

seeking and offering justification for views
constructing or adopting alternative models
monitoring own assumptions and thinking habits
changing one’s mind for good reasons

NN S

empathising with the beliefs, values and thinking processes of other
people

The exceptionally competent reasoner is seen as a self-directed, self-
disciplined, self-monitoring, and self-corrective thinker. Jewell identi-
fies the components of thinking as: reasoning; purposeful thinking;
ordering information; producing results; and adopting a belief or course of
action. He claims that such a list helps teachers to foster reasoning
strategies.

Jewell argues that to enable gifted students to develop a disposition
for reasoning and mental self-management, a qualitatively different
curriculum is required. A school-wide environment should value
open-mindedness, objective thinking, impartiality, intellectual
integrity and independent judgment.
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Evaluation

This reasoning taxonomy is also described by Jewell as an overview,
and it is not a taxonomy in the strict sense of being organised at each
level by a single principle. It is therefore more appropriate to call it an
overview, framework or model.

If compared, for example, to Sternberg’s (2001) theory of giftedness
as developing expertise, which explores the relationship between abil-
ities and expertise, Jewell’s model is limited in scope. However, he
deliberately limits his focus to the reasoning involved in critical think-
ing, and has succeeded in providing a simple framework in which there
are no major omissions. While Jewell does not break down reasoning
into detailed categories in terms of logical structure, he does identify
the main functions of reasoning. Although he is not fully consistent
in his use of terminology within each section of the taxonomy, a
comparison of his model with that of Ennis (1987) reveals a concise
coverage of the field of critical thinking and the omission of only a few
dispositions, such as seeking to be well-informed, precise and relevant.

The structure of the framework is a logical one, in that using
strategies to achieve the purposes of reasoning helps students develop
the dispositions or habits of mind which in turn facilitate the ongoing
process of enquiry. The inclusion of purposes is a useful feature, which
is taken for granted in many of the taxonomies we have evaluated.

Although it is presented as a taxonomy for gifted children, there is
no reason why its use should be limited to that field. It is essentially an
overview of the nature and purposes of reasoning, an activity in which
people engage both as individuals and in groups.

Jewell’s view of giftedness accords with the increasing acceptance
that talents are not automatically transformed into high performances,
but are dependent on specific environmental factors (Howe et al,,
1998).

Enquiry and understanding are presented as the superordinate goals
of reasoning. Jewell's phrase ‘to discover how things work’ can be
interpreted as covering human behaviour and social interaction, but
rather unfortunately suggests a mechanistic model which does not sit
well with the view that good reasoning depends on the three Cs
of critical, creative and caring thinking. This view is grounded
in Lipman’s work (Lipman, 1995) and is consistent with Renzulli’s
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definition of giftedness in terms of high intelligence, creativity and task
commitment (Renzulli, 1975; 1986). Jewell's emphasis on reasoning
strategies and reasoning dispositions accords with mainstream theor-
etical and research orientations in the fields of critical thinking and
gifted education. For example, Neber and Schommer-Aikins’ study
of self-regulated learning in highly gifted students (2002) indicates
the importance of exploration and discovery activities to determine
motivational and epistemological prerequisites for self-regulatory
strategies.

This taxonomy of reasoning is intended to help teachers understand
the claims made for texts and classroom practices intended to advance
thinking skills. The first question to be asked is whether the claims
relate to reasoning: if not, the framework does not apply. We have no
information as to whether educationists have found practical uses for
the taxonomy, but its economy and clear descriptions and explanations
are commendable.

Summary: Jewell

Relevance for

Purpose and structure Some key features teachers and learning
Main purpose(s): Terminology: Intended audience:
* to help teachers e clear * teachers
understand « simple « designers of
; « not fully instruction
a how gifted students .
consistent
think and reason
b claims made for
published materials
Domains addressed: Presentation: Contexts:
* cognitive « understandable by « education
« affective teachers and learners * citizenship
* conative * economical
Broad categories covered: Theory base: Pedagogical stance:
« self-engagement  Ennis  Lipman’s
« reflective thinking  Lipman Community of

« productive thinking Enquiry
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Classification by: Values: Practical illustrations
« types of knowledge « seeking and giving for teachers:

« types of cognitive skill reasons o very few

« dispositional qualities * humanism

« independence of thought

Petty’s six-phase model of the creative process

Description and intended use
Petty uses the term ‘creative’ in a broad sense to refer to invention,
design, problem-solving and entrepreneurial initiatives, as well as to
the creative arts and household decision-making. According to him
(Petty, 1997), the creative process has six phases: inspiration; clarifica-
tion; evaluation; distillation; incubation; and perspiration. These are
experienced in no fixed order and usually several times during a
particular piece of creative work. To be successful (avoiding blocks
and being flexibly responsive), different mental attitudes (‘mindsets”)
are said to be needed at each phase, as illustrated in table 4.7. In that
table ‘Perspiration’ is placed next to ‘Evaluation’ to bring out the
interplay which Petty claims often takes place between them.
Although he writes largely for educators, Petty’s audience includes
people in the business sector, where the need to encourage creative
thinking is widely recognised. His purpose is more practical than
theoretical, but he does seek to portray the creative process as complex
and variable, yet disciplined, requiring above all flexibility in making
appropriate choices at different phases of problem finding and
problem-solving. While he acknowledges that there are individual
personality factors which affect ‘mindsets’, he believes that teachers
can help bring about massive improvements in learners’ creative
processes and products. To this end he offers a range of strategies
and tools to help learners appreciate the value of different mindsets
and to understand the need to switch between them.

Evaluation
Petty provides a balanced view of creativity in that he sees that
it involves achieving synergy between apparently polar opposites:
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Table 4.7. Petty’s six phases with desirable accompanying
mindsets

Phase Description Mindsets

Inspiration you research and spontaneous, experimental,
generate many ideas intuitive and risk-taking

Clarification  you focus on your goals strategic, unhurried and

logical, not afraid to

question
Distillation you decide which of positive and intrepid about
your ideas to work on ideas: strategic about
choices
Incubation you leave the work unhurried, trusting that a way
alone forward will emerge,
forgetful
Perspiration  you work determinedly uncritical, enthusiastic and
on your best ideas responsive to
shortcomings
Evaluation you review your work self-critical, analytic, positive
and learn from it and willing to learn

divergent and convergent thinking; playfulness and goal-directedness;
freedom and constraints; unconscious and conscious thought. His
model provides an implicit definition of creativity in that all phases
and their linked ‘mindsets’ are seen as essential, while uncreative
people tend to consider few ideas and work with a fixed mindset and
without a clear sense of purpose.

It is not difficult to defend the claim that creative work necessarily
involves varying amounts of planning, monitoring and evaluating in
addition to inspiration (or insight). Perhaps the most controversial
claim made by Petty is that creative work should always include an
incubation phase. While this may be desirable, it is hardly a necessary
pre-condition for creative thought.

The six phases are not intended to be mutually exclusive and some
may include others. For example, ‘distillation” and ‘evaluation’ clearly
overlap and Petty acknowledges that ‘perspiration” usually involves
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further ‘inspiration’, “distillation” and ‘clarification’. Similarly, there is
considerable overlap in the descriptors used by Petty to characterise
mindsets (e.g. “positive’, ‘strategic’, ‘unhurried’). This reflects the fact
that creativity is a complex and holistic process which cannot be
defined with any precision using everyday language. As Rhodes
(1961) argued, creativity goes beyond person, process and product.
Domain is also important, as is “press’, the interaction between people
and environment (Rhodes, 1961).

The links posited by Petty between phases and desirable accom-
panying mindsets have a common-sense appeal but little empirical
support other than anecdotal evidence. Petty claims that many
learners adopt the ‘wrong’ mindsets and can correct bad habits
through practice with various techniques (including several originated
by de Bono). This is an important but largely unsubstantiated claim.

Petty does not compare his formulation to those of others, but there
is a clear affinity between his model and those of Williams (1970) and
Herrmann (1989). All three authors value flexibility, see effective
thinking as a whole-brain activity and link modes of thinking with
mental attitudes. They also believe that it is possible to develop and
strengthen what Williams calls ‘affective behaviours” and Petty ‘mind-
sets’, but are now more often referred to as dispositions or ‘habits of
mind’.

The examples provided by Petty to assist with the crucial ‘inspir-
ation’ phase seem to emphasise individual rather than collaborative
thinking, but he correctly points to research evidence which shows
that brainstorming is often ineffective. Social and cultural aspects of
creativity are, however, generally underplayed, especially when com-
pared with the work of Csikszentmihali (1990), Herrmann (1996) and
Craft (2000).

By providing a practical framework which teachers can easily
explain to learners, Petty has performed a very useful service. His
model has cross-curricular relevance and can easily be applied in
fields as diverse as drama and computerised brainstorming. It suc-
ceeds in its aim of popularising the idea of ‘little ¢’ creativity (Craft,
2000) as a form of productive thinking and action which is ‘one of
life’s greatest challenges and one of its greatest rewards’ (Petty, 1998,
p. 278).



Summary: Petty

Productive thinking

Purpose and structure

Some key features

Relevance for

teachers and learning

Main purpose(s):

* to encourage
practitioners to
understand and
foster creativity as
a ‘how-to’ skill

Domains addressed:
* cognitive
« affective

e conative

Broad categories

covered:

« self-regulation

« reflective thinking

« productive thinking

* building
understanding

« information-gathering

Classification by:
* psychological process

Terminology:
* very clear
and jargon-free

Presentation:

« full of examples, both
graphic and textual

* practical strategies
offered under
sub-headings

Theory base:

* cognitivist

» Maslow’s
hierarchy of
human needs

Values:
 humanistic:

people need to
explore and express
meanings and to
make things
self-direction and

self-improvement

Intended audience:
« students
 teachers
e trainers

Contexts:
education

* work

citizenship

recreation

Pedagogical stance:

learning as active
meaning-making

guided discovery

practice and
repeated success
are important

Practical illustrations

for teachers:

» worked out in
some detail

Bailin’s intellectual resources for critical thinking

Description and intended use
Bailin is interested in philosophical enquiries into critical thinking,

creativity and aesthetic education and she considers critical and
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creative thinking to be overlapping concepts. Her work is aimed at
establishing clarity regarding the concept of critical thinking and
suggesting proposals for an appropriate pedagogy. She has concen-
trated on demonstrating a framework for critical thinking rather
than a systematic taxonomy. Bailin does not offer lists of characteris-
tics, as this would be inconsistent with her essential position that
critical thinking is a highly contextualised, normative endeavour, but
she does identify necessary intellectual resources. Whilst she is con-
cerned with the pedagogical implications of her work and has pro-
vided guidelines for policy makers (Bailin, Case, Coombs and
Daniels, 1993), she has not produced any teaching materials, although
her colleagues (Case and Daniels, 2000) have edited a collection of
materials for use in schools.

She argues that if critical and creative thinking are to be developed,
then, ‘educators need a defensible conception of critical thinking and a
perspicuous account of the characteristics or qualities necessary for
being a critical thinker’ (Bailin, Case, Coombs and Daniels, 1999b). Her
stated purpose is to provide a robust conceptual basis for critical and
creative thinking; one which demonstrates the flaws in approaches to
critical thinking that favour a pedagogy based on identifying and
teaching specific skills.

Bailin defines competence in critical thinking as having the required
intellectual resources to accomplish certain tasks adequately along
with the habits of mind to apply them appropriately. The intellectual
resources she identifies are:

¢ background knowledge

» knowledge of critical thinking standards (these are described as
‘cultural artefacts’)

* possession of critical concepts

 knowledge of strategies/heuristics useful in thinking critically

* certain habits of mind.

She provides a representative list of these habits of mind, which she
says have been drawn from a number of sources:

« respect for reason and truth
« respect for high-quality products and performances
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* an enquiring attitude
 open-mindedness
« fair-mindedness
« independent-mindedness
» respect for others in group enquiry and deliberation
o respect for legitimate intellectual authority
« an intellectual work-ethic
(Bailin et al., 1999b)

As such, her approach conceptualises critical thinking as involving
the cognitive, affective and conative domains. She locates her work
alongside that of Ennis, Paul and Lipman, but also claims some
distinctive aspects based on her emphasis on the role of intellectual
resources and the need for infusion of critical thinking into the
curriculum.

In her work, Bailin sets out what she considers to be the limitations
and misconceptions inherent in the cognitive, psychological and
philosophical approaches to critical thinking which use the language
of skills and processes. For Bailin the ambiguity and abstraction of
terms such as ‘skill' and ‘mental process’ are the main source of
difficulty in establishing a sound basis for critical thinking in education
(Bailin, Case, Coombs and Daniels, 1999a). When ‘skill’ is understood
as proficiency, being a skilled thinker is relatively unproblematic, but
the positing of general skills in thinking presents difficulties because it
suggests a separation from the intellectual resources employed in
critical practice (Bailin, 1998). It also has unfortunate consequences
for pedagogy as it suggests that critical thinking can be improved
by simply practising the skills. Bailin also objects to the idea that
critical thinking consists of mental processes, on the grounds that
this view of thinking fails to accommodate reasoned judgment
which is the essential characteristic of critical thinking (Bailin, 1998)
and cannot be made routine (Bailin et al., 1999a). Processes serve no
useful purpose in pedagogy as they are an example of: ‘unwarranted
reification — reading back from outcomes to mysterious antecedent
processes’ (Bailin et al., 1999a). Whilst it may be the case that critical
thinking situations may have common features, speaking in terms of
processes is of no value.
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Critical thinking as the utilisation of general procedures fares no
better in the critique of Bailin and her colleagues on the grounds that it
understates the significance of contextual factors and begs the question
of the quality of the outcomes of their application. The critical thinker
is someone who can make judgments with reference to criteria and
standards that distinguish thoughtful evaluations from sloppy ones,
fruitful classification systems from trivial ones, and so on. Whilst she
does include knowledge of strategies or heuristics in her list of intel-
lectual resources, Bailin also stresses that they should be those deemed
to be useful in thinking critically and suggests that most procedures or
heuristics are likely to be either so vague as to be pointless or so
specific as to have little generalisability.

Bailin claims that an approach to critical thinking focused on intel-
lectual resources rather than on skills reframes the issue of generalis-
ability. The question is not, then, whether a certain supposed mental
ability transfers to a variety of contexts but rather, what constellation
of resources is required in particular contexts in response to particular
challenges? (Bailin, 1998). Critical thinking is coterminous with in-
creased competence in the mastery of the standards for judging what
to do in a particular context.

Essentially, critical thinking for Bailin is the induction into the
public tradition of enquiry, so educators should focus on the induction
of students into complex critical practices developed within ‘our cul-
ture’ for disciplining thinking and increasing its fruitfulness (Bailin
et al., 1999b). Critical thinking is emancipatory in the sense that it
enables students to deploy a carefully articulated set of intellectual
resources, enter into critical discussions and so make reasoned judg-
ments. Although initiation into cultural critical practices begins long
before children attend school, Bailin sets out the implications for
pedagogy:

What is essential is that appropriate habits of mind and appropriate use of
intellectual resources are exemplified for students, and that they are given

guided practice in critical thinking in appropriately rich contexts. (Bailin et al.,
1999b)

She outlines three components of a critical thinking pedagogy:
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* engaging students in dealing with tasks that call for reasoned judg-
ment or assessment

¢ helping them to develop intellectual resources for dealing with these
tasks

¢ providing an environment in which critical thinking is valued and
students are encouraged to engage in critical discussion.

Bailin is, as we have seen, opposed to the teaching of critical thinking
skills or processes and sees only limited value in developing strategies
and heuristics. However, she also warns against assuming that the
highly contextualised nature of critical thinking means that it will
automatically be developed through immersion in a subject. There is
a need for an explicit pedagogy for critical thinking, particularly given
the nature of subjects as conceived within the typical school curricu-
lum, which are not necessarily synonymous with the traditions of
enquiry that support the development of critical practices.

Evaluation
Bailin locates her work in the field of critical and creative thinking and
seeks to show where existing approaches have strengths and limita-
tions. She follows other writers in distinguishing between knowledge,
concepts, strategies and dispositions (habits of mind). Her easily under-
standable framework can be usefully compared to the more detailed
work of Paul (Paul, 1993). What is distinctive about Bailin’s contribu-
tion is the emphasis she places on critical thinking as induction into
cultural, critical practices and traditions of enquiry. She takes account
of the cognitive, affective and conative aspects of critical thinking and
provides detailed accounts of the first two but does not develop the
idea of how to engage learners in critical thinking in any depth. There
is a suggestion that critical thinking is a cultural phenomenon that can
engage learners from their early years, so it is a question of their
becoming more conscious and effective in its use. Bailin’s analysis of
the current situation regarding critical thinking (at least in the USA
and Canada) is coherent and persuasive and she offers some sugges-
tions for establishing appropriate pedagogy for critical thinking.

In Bailin’s writing it is sometimes difficult to distinguish between the
components of critical thinking and what others might simply describe
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as a liberal education. This is particularly evident in the list of intellec-
tual resources, which can be seen as extremely general and hard
to operationalise. Bailin is not, however, alone in exhibiting this ten-
dency and it would seem to be the case that those writers who position
themselves at the philosophical, normative end of the critical thinking
spectrum avoid what they see to be the pitfalls of a skills-based approach
by losing the specificity of what the teacher should instil or develop
in learners. When Bailin does offer more focused advice and recom-
mendations, the distinction between intellectual resources and what
other writers would call skills or mental abilities begins to be eroded.

Bailin’s framework/model relies on concepts such as strategies
and dispositions which can be reified just as much as those which
she criticises so strongly (thinking skills, processes and procedures). It
is therefore unlikely to resolve what is often a sterile philosophical
debate regarding the existence of generalisable critical thinking skills.
However, teachers may find her framework helpful when thinking
about how to provide experiences and guidance that can promote
critical thinking and as a stimulus for their own pedagogical enquiry.

Bailin’s writing is clear and accessible but does assume prior know-
ledge of approaches to critical thinking. Unfortunately, the practical
examples she herself offers (such as the lesson on logging in British
Columbia in Bailin et al., 1999b) fall somewhat short of the vision
outlined elsewhere in her writing.

Summary: Bailin

Relevance for

Purpose and structure Some key features teachers and learning

Main purpose(s): Terminology: Intended audience:

* to provide greater  assumes prior « educators
conceptual clarity so that ~ knowledge of existing  « policy makers
educators can make approaches to
informed choices and critical thinking

develop an appropriate
pedagogy for critical
thinking
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Domains addressed: Presentation: Contexts:

* cognitive ¢ clear and accessible * education

- affective writing

* conative

Broad categories covered: Theory base: Pedagogical stance:

« self-regulation « refers explicitly to + emancipatory

« reflective thinking Paul, Ennis and Lipman  role of teacher

« productive thinking and echoes Dewey who should model
in her emphasis critical thinking and
on enquiry and provide a range
habits of mind of rich contexts

in which learners

can exercise judgment

does not agree with
the teaching of
isolated skills or

general heuristics

Classification by: Values: Practical illustrations
* type of « induction through for teachers:
intellectual education into the * limited examples
resource public tradition in Bailin’s work, but
of enquiry and colleagues have
cultural produced a companion
critical practices volume with classroom
strategies

Some issues for further investigation

« To what extent do the approaches privilege particular forms of
thinking, particularly logical reasoning, to the detriment of other
traditions?

e What is the place of scholarship and tradition in critical and
productive thinking?

e Can these theorists be placed on a continuum from individualism to
social responsibility?

¢ Can (and should) programmes for critical and productive thinking
be divorced from culturally specific, normative views of what con-
stitutes ‘good thinking’?
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Do the differences between some of the approaches outweigh any
similarities, the contrast between de Bono and Lipman or Bailin for
example, and so challenge the parameters of this family?

What are the similarities and differences between a psychological
and a philosophical treatment of critical thinking (Halpern and Paul,
for example)?

Does any treatment of creative thinking include important features
which are not found elsewhere?

How do conceptualisations of tools differ from conceptualisations of
abilities?

What does reflection add to good thinking?

What moral judgments are implied by the lists of dispositions
provided by different authors?

Which of these frameworks is the most analytic and which the most
intuitive — and why?

How far have we progressed in developing appropriate, rigorous
assessments of critical and productive thinking?

How do you explain the wide take-up of certain frameworks and
not others?
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Frameworks dealing with cognitive
structure and/or development

Introduction

This family group consists of a set of frameworks that are less easily
contained within a single defining category. All but two (Belenky, and
King and Kitchener) were developed by psychologists, but they differ
considerably in aims and epistemological assumptions. Some were
developed by interpreting interviews and questionnaires, while others
reflect the content of psychometric test batteries, especially intelli-
gence tests. Some deal with thinking across the lifespan, while others
are specifically concerned with how adults think. Finally, the frame-
works differ to the extent that they emphasise genetic or environ-
mental influences. What ties them together, however, is that they are
predominantly concerned with the nature of cognition; its structure
and development.

The influence of psychological theories about thinking and learn-
ing extends across disciplines and can be recognised in the fields
of instructional design and productive thinking which are covered
in Chapters 3 and 4. Here we draw attention to some major figures
in academic psychology, some of whom (like Piaget and Gardner) have
had a major impact on educational theory and practice. Others
have had relatively little impact, perhaps because they have pursued
ideas for their own sake rather than being constrained by political
correctness or fashion.

One subgroup of authors (Carroll, Guilford and Gardner) focus
on identifying what constitutes ‘intelligence’. Carroll and Guilford
employ factor analytic techniques to identify underlying components
of intelligence tests, but come up with very different results. Carroll’s | 185
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examination of large numbers of datasets supports the central beliefs
of ‘g’ theorists (Carroll, 2003); in contrast, Guilford identifies as many
as 180 subcategories. Gardner shares Guilford’s belief in a multifactor-
ial conception of intelligence, but eschews the psychometric approach,
contending that there are many forms of intelligence that conventional
tests fail to examine.

A second set of frameworks (Piaget, Perry, King and Kitchener,
Koplowitz) is concerned with the development of thinking through
increasingly more complex phases or stages. While employing rather
different definitions, frameworks and methodologies, they draw upon
the disciplines of both psychology and philosophy in examining ‘per-
sonal epistemological development and epistemological beliefs: how
individuals come to know, the theories and beliefs they hold about
knowing, and the manner in which such epistemological premises are
a part of and an influence on the cognitive processes of thinking and
reasoning’ (Hofer and Pintrich, 1997, p. 88).

The father of this approach was Piaget, whose theory of ‘genetic
epistemology” was a powerful counter to the contemporary strangle-
hold of behaviourism (Hofer and Pintrich, 1997). Piaget’s stage ap-
proach to development was an inspiration for theorists working in
many domains of human functioning. Koplowitz’s theory has a strong
Piagetian basis but extends consideration of cognitive development
into adulthood. However, Perry’s theorising, based upon two longitu-
dinal studies of epistemological development in college students, also
had a major impact in the US. Perry’s focus on male college students
was followed up by Belenky’s examination of women’s ways of know-
ing (Belenky et al., 1986) and Baxter Magolda’s examination of the
beliefs of both men and women (Baxter Magolda, 1987; 1992). King
and Kitchener’s stage model of reflective judgment is also underpinned
by epistemological concerns and reflects the influence of both Piaget
and Perry (King and Kitchener, 1994).

Demetriou, a neo-Piagetian, draws upon psychometrics, infor-
mation processing, stage, and sociocultural approaches in formula-
ting a complex model of the developing mind. As we note in our
evaluation of his model, he draws upon a diverse range of theorists,
both from this and other families: Piaget, Carroll, Gardner, Sternberg,
and Marzano.
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Pintrich’s framework is concerned with cognition, conation and
affect, yet the over-arching emphasis is upon the operation of a
cognitive process, self-regulation, within these domains. While he
provides a series of phases, rather than stages, of self-regulation,
Pintrich emphasises that these are not necessarily passed through in
a linear sequence and phases may operate simultaneously.

We end our survey of frameworks with a composite presentation
and evaluation of recent work on the structure, function and deve-
lopment of executive function. This is a key area of psychological
research and holds the promise of bringing together different trad-
itions in psychology: experimental; neuropsychological; differential;
developmental; social; and even transpersonal. It also seeks to pro-
vide an empirical evidence base to inform philosophical accounts of
consciousness and the self.

At times, appropriate allocation of frameworks to this family was
problematic. While it was comparatively easy to rule out those that
were designed for the purposes of instructional design or critical
thinking, there was more debate and uncertainty about which should
be regarded as ‘all-embracing’ frameworks. Locating Sternberg’s
theory was particularly difficult. His triarchic model of intelligence is
clearly a model of cognitive structure, yet his model of abilities as
developing expertise is much broader and has an applied as well as a
theoretical purpose.

Time sequence of theoretical frameworks of cognitive
structure and/or development

Piagets stage model of cognitive development (1950)

There are three main stages in intellectual development: sensorimotor;
representational; and formal. In middle childhood, thinking becomes
logical rather than intuitive. Not all adults reach the formal operations
stage and think in terms of abstract rules and systems.

Guilford$ Structure of Intellect model (1956)
This is a three-dimensional model in which five cognitive operations
work with four types of content to produce six types of product. The
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operations are: cognition; memory; divergent thinking; convergent
thinking; and evaluation.

Perry’s developmental scheme (1968)

The scheme consists of nine positions which liberal arts college stu-
dents take up as they progress in intellectual and ethical development.
They move from the modifying of ‘either—or” dualism to the realising
of relativism and then to the evolving of commitments.

Gardner’s theory of multiple intelligences (1983)

Gardner identifies eight kinds of intellectual ability: verbal/linguistic;
logical/mathematical; musical; visual/spatial; bodily/kinaesthetic;
interpersonal; intrapersonal; and naturalist.

Koplowitz's theory of adult cognitive development (1984)
Koplowitz builds on Piaget’s stage theory, but adds two postmodern
stages beyond the formal operations stage — post-logical and unitary
thinking. The stages reflect changes in how people understand caus-
ation, logic, relationships, problems, abstractions and boundaries.

Belenky’s ‘Women’s Ways of Knowing’ developmental

model (1986)

Women in adult education tended to progress from: silence (a reaction
to authority); to received knowledge; to subjective knowledge; to
procedural knowledge (including separate and connected knowing);
and finally to constructed knowledge.

Carroll's three-stratum theory of cognitive abilities (1993)

This theory has a well-founded empirical basis for thinking of cognitive
tasks as making demands on narrow and/or broad abilities as well as
on general intelligence.

Demetriou’s integrated developmental model of the

mind (1993)

For Demetriou, mind and personality interact at all levels of self-
oriented and environment-oriented systems. There are long-term
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and working self systems, representational and regulatory. Progress
through Piaget’s stages can be seen in categorical, quantitative, causal,
spatial, verbal, social and drawing ‘modules’.

King and Kitchener's model of reflective judgment (1994)

This is a seven-stage model of progression in adolescent and adult
reasoning. Assumptions about knowledge and strategies for solving
ill-structured problems can move from pre-reflective through quasi-
reflective to reflective stages.

Pintrich’s general framework for self-regulated learning (2000)
Pintrich identifies four phases of self-regulation. Cognition, motiv-
ation/affect, behaviour and context can be regulated by: (1) fore-
thought, planning and activation; (2) monitoring; (3) control; and
(4) reaction and reflection.

Theories of executive function

The main components of executive function are: attention control;
task analysis; strategic planning; monitoring progress and taking
appropriate action; and maintaining mental flexibility in support of
goal-directed or problem-solving behaviour. These processes take
place in working memory.

Description and evaluation of theoretical frameworks of
cognitive structure and/or development

Piaget’s stage model of cognitive development

Description and intended use

For many, Piaget is the cognitive developmental psychologist of the
twentieth century. Drawing upon biology, sociology and philosophy,
his psychological theorising and methodologies revolutionised a field
that was dominated by the contrasting perspectives of environmen-
talism and biological determinism. His ‘clinical method’ involving
naturalistic observations of, and interviews with, children engaged in
various intellectual tasks, originating in the 1920s, but not well known
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in the English speaking world until the 1950s, highlighted the value of
seeing and understanding the world from the child’s perspective.

At the heart of his theory of cognitive development was the notion
that the child passed through a set of ordered, qualitatively different
stages. Intellectually, the child was not seen as a young adult, but
rather, as one employing very different cognitive structures and pro-
cesses. The stage theory was first expressed in a series of lectures
presented to French scholars during the Second World War (Brainerd,
2003, p. 257) and subsequently in a series of publications, most notably,
The Psychology of Intelligence, published in 1950.

According to Piaget, development unfolds through a series of stages,
characterising an invariant developmental sequence. The child must
progress through each of the stages in exactly the same order and no
stage can be missed out. The stages are associated with character-
istic age periods although considerable individual differences can be
observed.

During the sensorimotor stage (0-2 years) the individual is seen to
pass through a stage of profound egocentrism whereby the child is
unable to separate itself from its environment. As development in this
period is so great, this period is divided into six substages from the
newborn with built-in schemas and reflexes, to the comparatively
sophisticated two-year old. During this period, the infant uses its
motor and sensory skills to explore and gain understanding of its
world and thus physical experiences are the basis for the development
of knowledge. Their senses are largely unrelated to the actions that
they perform on objects. Thus, when objects are out of the young
infant’s field of vision or reach, they are considered to no longer exist.
When an infant begins to search for objects outside of the field of
vision (at about 8 months), he or she is said to have acquired object
permanence.

During the pre-operational stage (2 to 7 years) the child is still
dominated by external appearances. During this stage the child be-
gins to use symbols and language. Piaget considered the ability to
grasp the logic of relations and classes as underpinning intelligence
and argued that children at this stage tend to focus upon one aspect of
an object or a situation at a time. Through a number of ingenious
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experiments, Piaget concluded that children, at this stage, experience
difficulty in solving problems involving class-inclusion, conservation
and transitive reasoning. At this age children continue to display
egocentrism, experiencing difficulty in recognising that their own
thoughts and perceptions may differ from those of others.

At the concrete operational stage (7 to 11 years), the child is no
longer so easily deceived by perceptually dominant appearance. It is
now possible for the child to carry out mental operations such as
conservation, classification, seriation, and transitive reasoning. At this
stage, egocentricity begins to decline, and children are able to de-
centre, that is, examine more than one dimension of a problem, and
understand the notion of reversibility and identity. However, Piaget
believed that at this stage children cannot apply such thinking to
consideration of hypothetical events. Such mental operations still
require physical manipulation of concrete objects — hence the notion
of ‘concrete’ operations.

From about 11 years, the child becomes increasingly capable of
formal operational thought. This is characterised by the ability to
think logically about abstract, hypothetical or imaginary concepts and
situations. The formal thinker no longer requires concrete aids as ideas
and reasoning can be carried out by means of internal representations.
The approach to problem-solving is now more ordered and system-
atic. It is now possible to think of possibilities and potentialities that
have not been hitherto encountered.

Piaget argued that cognitive change (growth) becomes necessary
when present cognitive structures are incapable of reconciling conflict
between existing understandings and current experience. Develop-
ment is achieved through the processes of assimilation, disequilibra-
tion and accommodation. Assimilation involves the interpretation of
events in terms of existing cognitive structures, whereas accommoda-
tion describes the process by which existing representations (sche-
mata) are modified to encompass new experiences that cannot be
assimilated (a phenomenon known as equilibration). Cognitive re-
structuring involving the development of more sophisticated schemata
is the natural outcome. Some have likened this process to the oper-
ation of a filing system in which assimilation involves filing material
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into existing categories, and adaptation involving modification of the
existing system because new material does not fit these.

Evaluation

Piaget’s work ‘remains the single most comprehensive theory of
intellectual development. . . No theory even comes close” (Sternberg,
2002b, p. 483). Piaget’s ideas were subsequently harnessed along cog-
nitive psychology’s information-processing paradigm resulting in the
neo-Piagetian theories of writers such as Pascual-Leone (1970), Fischer
(1980), Case (1985) and Demetriou (1998a). His work ultimately
‘caused a revolution in developmental theory with . . . such concepts
as activity, adaptation, self-regulation, construction, and cognitive
structures occurring in a universal sequence of qualitatively different
developmental stages” (Weinert and Weinert, 1998, p. 17).

Piaget’s ideas have also had a major impact upon educational
practice, particularly in primary (elementary) education. Although
more concerned with epistemology, the nature and development of
thought, than with prescribing educational practice, his ideas revolu-
tionalised ideas about pedagogy. The notion of the child as a lone
scientist exploring his or her world, and developing intellectually by
means of disequilibration, underpinned the child-centred educational
philosophies of the 1960s and 70s and still has strong resonance today.
The key principle was that the children should not be seen as passive
recipients of external knowledge but, rather, as active constructors of
their own knowledge. The teacher’s role was to provide a context
whereby the child was challenged to engage with activities requiring
adaptation that are appropriate to their developmental level.
According to Pascual-Leone (Cardellini and Pascual-Leone, 2004),
teachers should function like sports coaches. They should provide
appropriate tasks, strategic advice, endeavour to motivate, yet recog-
nise that ultimately everyone has to learn from their own existing
repertoire. For this reason, Pascual-Leone advocates minimising any
emphasis upon errors and, instead, advocates the highlighting of
positive achievements geared to increasing productive and creative
thinking.

The importance of ensuring challenge suited to the child’s present
capacities resulted in the notion of readiness, whereby tasks beyond
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the child’s level were deemed to be inappropriate. Unfortunately, some
academics and practitioners understood these ideas in an overly rigid
fashion and, on occasions, this resulted in the important role of the
teacher being underplayed and undervalued. A further misunderstand-
ing of the theory led to a belief on the part of some that students,
particularly those in primary and elementary schools should not be
stretched by demanding material, as this might result in harmful
‘pressure’ (Damon, 1995, p. 204). The subsequent popularity of
Vygotskian theory, in part, reflected recognition that teachers had a
more direct role in instruction; although the differences, particularly
in relation to the social nature of learning, between Piaget and
Vygotsky are not as great as sometimes claimed (cf. Smith, 1996).

Piaget’s theory has been highly influential in the development of
thinking skills intervention programmes (e.g. Cognitive Acceleration
in Science Education (CASE) and mathematics education (CAME);
Bright Start (Haywood, Brooks and Burns, 1992)); and in the derivative
generation of other taxonomies, models or stages of thinking that
were applied to the teaching of academic subjects, for example, in
the arts (Gouge and Yates, 2002), and mathematics (Griffin and
Case, 1997).

There have been many theoretical and methodological criticisms of
Piaget’s theories:

1. Although studies, repeating Piaget’s methodology, have largely
supported his findings, other investigations, adopting different ap-
proaches, have demonstrated that children are capable of perform-
ing many cognitive tasks and operations at an earlier age than Piaget
outlined. It is now widely accepted that Piaget underestimated the
importance of the social meaning and context of his experiments,
and the importance of children’s linguistic facility in understanding
and responding to his questions. As a result, many children failed to
demonstrate their true capability in the experiments.

2. Much of Piaget’s work centred upon scientific, logico-mathematical
thinking. Other modes of thought, such as those encompassed by
the arts, were comparatively neglected.

3. Studies have indicated that individuals operate at different levels
in different domains, thus challenging Piaget’s notion that
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developmental stages had overarching structures that operated
across multiple domains (Bidell and Fischer, 1992).

. There appears to be so much overlap (decalage) between stages, it
may be more appropriate to consider development as a continuous,
rather than a stepwise, process.

. Piaget’s ideas neglected to take into sufficient consideration,
important social processes on development (although this is now
disputed by Piagetian scholars such as Smith, 1996).

. Piagetian-inspired constructivist pedagogy has been widely

attacked by politicians and the popular press.

Summary: Piaget

Purpose and Relevance for teachers
structure Some key features and learning
Main purpose(s): Terminology: Intended audience:

e to increase
understanding of
the ways by which
children develop
knowledge

Domains addressed:

e cognitive

Broad categories

covered:

« reflective thinking

« productive thinking

* building
understanding

* information-
gathering

» many complex terms
are introduced that
have now entered
the educational lexicon

Presentation:

 material in primary
sources is often
complex and difficult
to grasp, but many
simplified outlines
have been written

Theory base:
 Piaget’s genetic
epistemology
integrates ideas

from biology,
psychology and
philosophy

+ Piaget’s theory was not
designed for pedagogical
purposes, but has had a
significant impact upon
educational practice

Contexts:

« early years, primary
and secondary school
education

Pedagogical stance:

« teachers should provide
learning contexts that
maximise opportunities
for disequilibration and
cognitive restructuring
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Practical illustrations

Classification by: Values: for teachers:

« developmental level < a mission as a » many have been

e structural complexity major theorist produced by Piagetian

* quality of « formal logical scholars, but a significant
thought/action thinking proportion of these are now

considered to be misleading
or inappropriate

Guilford’s Structure of Intellect model

Description and intended use

Guilford’s Structure of Intellect (SI) model is a theory which aims to
explain the nature of intelligence (Guilford, 1956; 1967; 1977; 1982;
1983; Guilford and Hoepfner, 1971). The purpose of the theory is to
provide ‘a firm, comprehensive and systematic foundation” and ‘em-
pirically based” concept of intelligence (Guilford, 1967, p. vii). It is
based on experimental application of multivariate factor analysis of
extensive studies of performance on psychometric tests. The resulting
model (figure 5.1) is represented as a three-dimensional cuboid
(5x4x6) with three main dimensions: operations, content and prod-
uct complexity. The SI model is therefore a way of explaining thinking
processes with these dimensions as key interrelated concepts. Subse-
quently, Guilford increased the possible number of subcategories to
150 (Guilford, 1982) and to 180 (Guilford, 1983).

The first dimension of ‘operations’ represents main intellectual
functions, namely:

1. Cognition: recognising, understanding or comprehending
information

2. Memory: stored information

3. Divergent production: generating a variety or quantity of alterna-
tive information

4. Convergent production: generating information through analysis
and reason

5. Evaluation: comparing the information generated with established
criteria.
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Fig. 5.1. Guilford’s Structure of Intellect model.

The second concept is ‘content’ or broad classes of information.
These are identified as:

1. Figural: concrete information in images, using the senses of sight,
touch, and hearing

2. Symbolic: with information represented by signs, letters, numbers
or words which have no intrinsic value in and of themselves

3. Semantic: where meaning is contained in words such as verbal
communication and thinking, or in pictures

4. Behavioural: nonverbal information about people’s attitudes, needs,
moods, wishes and perceptions.

Products, or the form or characteristics of processed information
make up the third concept:

1. Units: the separated items of information

2. Classes: items grouped by common characteristics

3. Relations: the connections between items based on the characteris-
tics that can change



Cognitive structure and/or development

4. Systems: interrelated parts and/or structured items of information

5. Transformations: changes in the existing information or its
function

6. Implications: predictions, expected outcomes, or the particular
consequences of the information.

Guilford is well-known for his work on creativity, where divergent
production is the key concept (Guilford, 1950; 1986). In his view,
creative people are sensitive to problems, fluent in their thinking and
expression, and flexible (i.e. spontaneous and adaptable) in coming up
with novel solutions.

The distinction between convergent and divergent production is
just one of the features of the Structure of Intellect model which led
Guilford (1980) to propose that it also provides a unifying theore-
tical basis for explaining individual differences in cognitive style as
well as intelligence. He suggested that field independence may corres-
pond with a broad set of ‘“transformation’ abilities and that many
cognitive style models are based on preferences for different types
of content, process or product (e.g. visual content, the process of
evaluation, products which are abstract).

Evaluation
SI theory is intended to be a general theory of human intelligence,
capable of describing different kinds of skilled thinking as well as
more basic cognitive processes. It is, for example, a high-level skill to
evaluate (E) non-verbal information (B) about people’s attitudes
to war and make reasonable predictions (I). Guilford’s cuboid model
successfully conveys the idea that any or all of the operations, con-
tents and products can work together in the course of thinking. His
three dimensions are hard to challenge, since they refer to mental
processes, forms of representation and structural properties of the
elements and outcomes of thought. However, as Guilford himself
notes, SI theory takes little account of the social nature of cognition
(1967, p. 434).

Guilford researched and developed a wide variety of psychometric
tests to measure the specific abilities predicted by the model.
These tests provide operational definitions of these abilities. Factor
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analysis has been used to determine which tests appear to measure
the same or different abilities and the literature contains both con-
firmatory evidence and criticism of the methods used by Guilford
(see, for example, Horn and Knapp, 1973; Kail and Pellegrino,
1985; Bachelor, Michael and Kim, 1992; Sternberg and Grigorenko,
2000/2001).

There are clear theoretical links with Piaget (Guilford, 1967, p. 23)
and with Bloom’s taxonomy (Guilford, 1967, p. 67). Guilford’s oper-
ations dimension lacks only Bloom’s ‘apply’ category. Sternberg and
Grigorenko (2000/2001) state that Guilford was an early exponent of a
broad definition of intelligence and, thus, he is owed a debt by later
theorists such as Sternberg and Gardner who have argued for other
conceptions than ‘g’.

AXkey facet of Guilford’s approach is his interest in creativity (Guilford,
1950). The ‘divergent production’ operation encompasses different
combinations of process, product and content, and later theorists
have built on these ideas (e.g. Torrance, 1966, McCrae, Arenberg and
Costa, 1987 and Runco, 1992). However, Sternberg and Grigorenko
(2000/2001) point out that more recent theories of creativity (includ-
ing Sternberg’s own) differ from Guilford’s largely cognitive focus by
also incorporating affective and motivational elements. They suggest
that tests that include only cognitive variables will not strongly predict
creative performance.

In relation to education, an important aspect of Guilford’s theory is
that it considers intelligence as modifiable and that through accurate
diagnosis and remediation, an individual’s performance in any of the
areas of thinking can be improved. In addition, it can help educators to
determine which skills are emphasised in any educational programme
or system and which are neglected (Groth-Marnat, 1997). However,
the very large number of different components of intelligence that
can be derived renders practical examination and utilisation very
complex.

Guilford’s SI model has been widely applied in employment recruit-
ment through personnel selection and placement, as well as in educa-
tion (e.g. the SOI programmes developed by Meeker, 1969). Sternberg
and Bhana (1986) acknowledge that most children completing SOI
programmes perform better on the post-test than on the pre-test, but
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suggest that this may be because of the similarity between SOI items
and test items.

Concluding their review of his work, Sternberg and Grigorenko
(2000/2001) acknowledge that ‘the interpersonal and intrapersonal
factors of Gardner’s theory and the creative and practical facets of
Sternberg’s theory both were adumbrated by Guilford’s behavioral
dimension’ (Sternberg and Grigorenko, 2000/2001, p. 314). They also
praise his scientific approach to theorising which permits rigorous
testing and the possibility of disconfirmation.

Summary: Guilford

Relevance for teachers

Purpose and structure Some key features and learning
Main purpose(s): Terminology: Intended audience:
* to explain the * terminology is * academics
nature of intelligence clear, but e educationists
combinations of « personnel officers

terms in the
model are harder
to understand

Domains addressed: Presentation: Contexts:
* cognitive « through academic « education
« affective (some publications in * vocational selection
aspects through books and journals
‘behavioural’ content)  the cuboid model
brings logical
structure to a
highly complex field
Broad categories covered:  Theory base: Pedagogical stance:
« productive thinking * psychometrics * practice and feedback
* building understanding and psychology are important, to
« information-gathering « links are made overcome confusion
* perception to the work of and help develop
Piaget and Bloom transposable skills

« diagnosing difficulties
can lead to successful
remediation
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Classification by: Values: Practical illustrations
« three key dimensions: « intelligence is for teachers:

content, product and multifaceted * none

operations and modifiable

Perry’s developmental scheme

Description and intended use

As director of the Bureau of Study Counsel at Harvard College from
1947, Perry decided to study ‘the variety of ways in which the students
responded to the relativism which permeates the intellectual and social
atmosphere of a pluralistic university’ (Perry, 1970, p. 4). Accordingly
he devised in 1954 a measure called A Checklist of Educational Views
(CLEV) which embodied the essential ideas of the scheme (dualism,
multiple frames, relativism and commitment). The initial purpose was
to enable undergraduate students to think about their own thinking
and value systems and so to make progress.

All students participating in the study completed the CLEV and then
volunteered to be interviewed towards the end of each year. The
developmental scheme was fully worked out after analysis of 98
tape-recorded one-hour interviews, including complete four-year
records for 17 students. Perry first published his scheme in a project
report (Perry, 1968). The sample was later extended by another 366
interviews, including complete four-year records for 67 students. Only
two of the 84 complete records were for women students. Trained
judges reached high levels of agreement in assigning the interview
transcripts to one of nine positions on the Chart of Development.

The following outline of the Chart of Development is taken from
Perry, 1970, pp. 10-11:

Position 1 (strict dualism): the student sees the world in polar terms of we-
right-good v. other-wrong-bad. Right Answers for everything exist in the
Absolute, known to Authority whose role is to mediate (teach) them.
Knowledge and goodness are perceived as quantitative accretions
of discrete rightnesses to be collected by hard work and obedience
(paradigm: a spelling test).

Position 2 (dualism with multiplicity perceived): the student perceives diver-
sity of opinion, and uncertainty, and accounts for them as unwarranted
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confusion in poorly qualified Authorities or as mere exercises set by
Authority ‘so we can learn to find The Answer for ourselves’.

Position 3 (early multiplicity): the student accepts diversity and uncertainty
as legitimate but still temporary in areas where Authority ‘hasn’t found
The Answer yet’. He/she supposes Authority grades him/her in these
areas on ‘good expression’ but remains puzzled as to standards.

Position 4 (late multiplicity): (a) the student perceives legitimate uncer-
tainty (and therefore diversity of opinion) to be extensive and raises it to
the status of an unstructured epistemological realm of its own in which
‘anyone has a right to his own opinion,” a realm which he sets over
against Authority’s realm where right—-wrong still prevails, or (b) the
student discovers qualitative contextual relativistic reasoning as a special
case of ‘what They want” within Authority’s realm.

Position 5 (relational knowing): the student perceives all knowledge and
values (including Authority’s) as contextual and relativistic and subor-
dinates dualistic right—wrong functions to the status of a special case, in
context.

Position 6 (anticipation of commitment): the student apprehends the neces-
sity of orienting himself/herself in a relativistic world through some
form of personal Commitment (as distinct from unquestioned or un-
considered commitment to simple belief in certainty).

Position 7 (initial commitment): the student makes an initial Commitment
in some area.

Position 8 (multiple commitments): the student experiences the implica-
tions of Commitment, and explores the subjective and stylistic issues of
responsibility.

Position 9 (resolve): the student experiences the affirmation of identity
among multiple responsibilities and realizes Commitment as an ongoing,

unfolding activity through which he/she expresses his/her life style.

Perry found that most students, although having different starting
positions, went through the developmental stages in the same order.
However, some got stuck for a year or more, some became alienated
and escaped, and some retreated to Positions 2 or 3, still believing in
absolute, divine or Platonic truth.

The principles and values underlying the scheme are clearly stated,
and Perry provides a glossary of key terms. The dimension along
which students were expected to progress was a purposive move
away from authoritarianism (Adorno et al., 1950) towards a synthesis
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of contextual pragmatism and existential commitment (Polanyi, 1958).
For some this involved rejecting a literal interpretation of the Bible, but
ending up with a renewed and more tolerant religious faith. The ideal
is portrayed as the achievement of a courageous and creative balance
between dialectically opposed intellectual and ethical influences, 20 of
which are specified. Perry acknowledges a debt to Piaget and sees his
scheme as in some ways going beyond Piaget’s framework by adding a
‘period of responsibility” in which there are ‘structural changes in a
person’s assumptions about the origins of knowledge and value’
(Perry, 1970, p. 229). The process is seen as a cyclical one in which
people are driven by an “aesthetic yearning to apprehend a certain kind
of truth: the truth of the limits of man’s certainty” (p. 63).

Evaluation

Perry presents his scheme as a means of classifying ways of thinking
and valuing, not as a set of skills. Nevertheless, the performances
required of students are expected to be skilful and Perry clearly
believed that higher-level intellectual and ethical positions were
‘better’ than lower ones.

The developmental scheme was drawn up in the specific context of
two high-status American liberal arts colleges “where the teaching of
the procedures of relativistic thought is to a large extent deliberate’
(1970, p. 232). The students took modular courses and almost half
of the examination questions set in Government, History, English
Literature and Foreign Literatures required consideration of two or
more frames of reference. Perry was aware of the dangers of gener-
alising beyond this particular social, gendered and historical context,
but nevertheless believed that it would prove possible to do so. How-
ever, Zhang (1999) found that the Perry stages of cognitive develop-
ment (as measured by her own questionnaire) showed little
progression from year to year in her US sample and were reversed
in one Beijing sample, demonstrating that cognitive-developmental
patterns are influenced by different cultural and education systems.

The Perry scheme has in fact proved useful in other contexts, for
example in the teaching of technology and chemistry (Finster, 1989
and 1991). Belenky and others (1986), working with female non-
traditional adult learners, developed a stage model which has much
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in common with Perry’s scheme, while King and Kitchener (1994)
developed a similar stage theory of reflective judgment which was
intended for use in schools and colleges as well as with non-college
students.

Perry’s scheme has the advantage of having clear definitions and
providing a set of categories which, in his pioneering study, proved
sufficiently comprehensive for the reliable classification of students’
oral accounts of their thinking and learning behaviour and of the
values which inform them. Perry’s students were steered towards the
kind of reflection required by completing a CLEV questionnaire, and
later work showed that an essay or questionnaire can be used instead
of a lengthy interview (Moore, 1988 and 1989).

While Perry believed that his scheme describes personal growth
much more than responses to environmental pressures, he did ac-
knowledge that individuals often adopt different positions in relation
to academic, extracurricular, interpersonal, vocational and religious
‘sectors’ and even from one course to another. In his study, the move
towards commitment tended to coincide with the realisation by stu-
dents that after college they would have to earn a living, preferably in
contexts in which intellectual, gentlemanly qualities were valued. The
structure of the scheme is bound to reflect such pressures, as well as
the assessment practices and expectations of college staff at the time. It
was in the post-war years that many academics themselves abandoned
religious beliefs for other philosophical or political lifestyles.

Perry acknowledges a philosophical debt to Dewey (1958) and
Polanyi (1958), among others. However his scheme is compatible
with an unusually broad range of Western philosophical and psycho-
logical positions, from Piaget to postmodernism and equally with
Goftman’s (1959) sociological analysis of the self in interaction and
performance.

Perry places great stress on courage and responsibility, as well as on
the creative achievement of synthesis and balance in one’s life. When
he speaks of stylistic balance between dialectical poles such as choice
v. external influence; involvement v. detachment and self-centred v.
other-centred, he expresses faith in ‘ultimately aesthetic’ standards
(1970, p. 234). These values are explicitly stated and he sees ‘Escape’
or Retreat” as ‘a failure of growth or maturity” (p. 199). As his scheme
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is concerned with the development of the whole person, thought,
feeling and will all play a part.

The scheme was developed on the basis of phenomenological
research, thereby grounding theory in lived experience. However,
Perry did not approach his task without prior assumptions. He under-
took the student interviews because he believed that thinking about
thinking is a uniquely human capacity and would reveal generalisa-
tions at a high level of abstraction. What was revealed was a funda-
mental distinction between reflective and non-reflective approaches.
The borderline is between dualistic and relativistic thinking and the
step to Position 5 is taken only through reflective detachment. This
borderline can be equated with Bloom’s distinction between lower and
higher-order thinking and with the threshold of ‘critical thinking’.
Moving from ‘relational knowing’ to ‘commitment’ is analogous to
the strengthening of the Perkins, Jay and Tishman’s key dispositions or
Costa’s ‘habits of mind’.

We can be confident about the basic structure of Perry’s scheme,
even though it may need modification to accommodate other ideas
such as Belenky’s ‘connected knowing’ and reversal theory (Smith and
Apter, 1975; Apter, 2001). No evidence has been adduced to support
the idea that the scheme charts a biologically-determined progression
possible only at 16 plus. It is more helpfully seen as a model for
explaining the personal and social construction of academically valued
meanings, and is clearly compatible with Lipman’s conception of the
development of critical and creative thinking through communities of
enquiry.

Perry’s influence has been substantial. Among the many theorists
who acknowledge a debt to him are Belenky, Kegan, King and
Kitchener and Kolb. Mezirow’s ideas about transformative learning
and critical reflection are in many respects indistinguishable from
Perry’s (Mezirow, 1978; 1998). Perry has also inspired large numbers
of practitioners, many of whom recognise from their own experience
what the students in Perry’s book have to say (despite much of it being
at a fairly abstract level).

It is above all the resonance that can be found between Perry’s ideas
and those in other frameworks that make it attractive. For example,
Biggs and Collis’ SOLO taxonomy maps very easily onto Perry’s
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scheme, with the SOLO ‘extended abstract’ level corresponding to
Perry’s ‘commitment’ positions 7-9.

The Perry scheme has many potential uses in education and training:
in planning, instruction and assessment. Perry himself listed selection,
grouping, curriculum design, teaching method and guidance as areas
in which the scheme could profitably be used. He saw it as encouraging
openness, visibility and participatory inclusiveness in the practice of
educators, recommending that, in the words of one student, ‘Every
student should have an interview each year like this’ (1970, p. 240).

On the other hand it is far from clear that the ability to deal with
ill-structured problems should be the be-all and end-all of higher
education, let alone lifelong learning. There are many kinds of learn-
ing where skilful performance can be impeded by too much analytic
thought, including a great deal of decision-making in the business
world where intuitive thinking is often highly effective (Allinson, Chell
and Hayes, 2000). Also there are many fields in which there are right
and wrong ways of doing things, where procedures have to be
followed, albeit with some flexibility and understanding. Perry’s
scheme has the merit of encouraging independent learning through
the appropriate questioning of authority, but would be misused if it
led to the devaluing of all non-reflective procedural and routinised
learning.

Summary: Perry

Relevance for teachers

Purpose and structure Some key features and learning
Main purpose(s): Terminology: Intended audience:
* to understand and * clear definitions « teachers
facilitate intellectual provided where * college students
and moral growth in needed

a pluralistic society

Domains addressed: Presentation: Contexts:

* cognitive « accessible and * education
* conative persuasive * citizenship
« affective « good use of case

vignettes
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Broad categories covered:  Theory base: Pedagogical stance:
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« productive thinking * Piaget

* building understanding

Classification by: Values: Practical illustrations

« stages in coming to  humanistic for teachers:
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and belief perceptions

Gardner’s theory of multiple intelligences

Description and intended use
Gardner first proposed his theory of multiple intelligences (MI theory)
in his 1983 book, Frames of Mind. The theory was a challenge to the
‘classical view of intelligence’ (Gardner, 1983; 1993, p. 5) that perceived
it as a unitary capacity, genetically determined and which could be
measured simply by an IQ test. Instead, he began to think of the
mind ‘as a series of relatively separate faculties, with only loose and
non-predictable relations with one another” (p. 32).

Gardner made the following observations while working with chil-
dren and with brain-damaged adults:

* people have a wide range of capabilities

« aperson’s strength in one area of performance does not predict any
comparable strengths in other areas

« likewise, weakness in one area does not predict either success or
failure on most other cognitive tasks

« some children seem to be good at many things, others at very few

+ in most cases strengths are distributed in a skewed fashion.

Then, with funding for a five-year project, he systematically read
studies in the biological, social and cultural sciences about the nature
and realisation of human potential. This resulted in Frames of Mind,
in which he initially proposed seven intelligences. These represent
different ways of thinking and are connected with different areas of
experience. As the concept of an intelligence is built around the idea
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of a core operation or set of operations, it is reasonable to consider it as
a set of thinking skills.

Gardner (1999, pp. 35-49) applied eight inclusion and exclusion
criteria to determine what should count as an intelligence. These

‘Were:

the potential of isolation by brain damage.

an evolutionary history and evolutionary plausibility
an identifiable core operation or set of operations
susceptibility to encoding in a symbol system

M

a distinct development history, along with a definable set of expert

‘end-state’ performances

6. the existence of idiot savants, prodigies, and other exceptional
people

7. support from experimental psychological tasks

8. support from psychometric findings (e.g. scores on interpersonal

reasoning tasks are relatively uncorrelated with IQ scores).

Gardner thinks of an intelligence as “a biopsychological potential to
process information that can be activated in a cultural setting to solve
problems or create products that are of value in a culture’ (Gardner,
1999, p. 33). Whether or not an intelligence is activated depends on
‘the values of a particular culture, the opportunities available in that
culture, and the personal decision made by individuals and/or their
families, schoolteachers, and others’ (p. 34). By way of illustration,
Gardner makes reference to the high spatial abilities of the Puluwat
people of the Caroline Islands, that assist them to navigate their canoes
in the sea; and the important personal intelligences required to thrive
in Japanese society.

There is no leader or executive among the multiple intelligences to
enable people to function effectively. However, each intelligence com-
prises constituent units or ‘sub-intelligences’ which are useful for
certain educational or training purposes. In practice, these often
work together.

Since the publication of Frames of Mind, other intelligences have
been considered for inclusion in the list, such as naturalist intelligence,
existential intelligence, spiritual intelligence, and moral intelligence. In
1999, Gardner added naturalist intelligence to the original list of seven,
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but expressed strong views against the inclusion of moral intelligence.

To date, there are eight confirmed intelligences:

1.

Linguistic intelligence — involves sensitivity to spoken and written
language, the ability to learn language, and the capacity to use
language to accomplish certain goals.

Logical-mathematical intelligence — involves the capacity to ana-
lyse problems logically, carry out mathematical operations, and
investigate issues scientifically.

. Musical intelligence — entails skills in the performance, compos-

ition, and appreciation of musical patterns.

Bodily-kinaesthetic intelligence — entails the potential of using
one’s whole body or parts of the body to solve problems or fashion
products.

Spatial intelligence — features the potential to recognise and ma-
nipulate the patterns of wide space as well as the pattern of more
confined areas.

. Interpersonal intelligence — denotes a person’s capacity to under-

stand the intentions, motivations, and desires of other people, and
consequently, to work effectively with others.

Intrapersonal intelligence — involves the capacity to understand
oneself, to have an effective working model of oneself, including
one’s own desires, fears, and capacities, and to use such information
effectively in regulating one’s own life.

Naturalist intelligence — demonstrates core capacities to recognise
and classify living creatures, to distinguish among members of a
species, to recognise the existence of other, neighbouring species,
and to chart out the relations, formally or informally, among the
several species.

Gardner (2004) has suggested that sufficient evidence may accrue

to justify existential intelligence (the capacity to be aroused and

engaged in circumstances which are essential to human life, and the

ability to ask profound questions about the meaning of life and
death). Yet, to date, the case for this possible addition has not been
fully made.

Gardner makes two essential claims about multiple intelligences:

(1) the theory is an account of human cognition in its fullness;
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(2) people have a unique blend of intelligences which ‘arise from the
combination of a person’s genetic heritage and life conditions in a
given culture and era’ (Gardner, 1999, p. 45). As human beings, we can
mobilise and connect these intelligences according to our own inclina-
tions and cultural preferences, and we can also choose to ignore our
uniqueness, strive to minimise it or revel in it. Gardner stresses that all
intelligences can be used in constructive or destructive ways.

Evaluation

Gardner’s theory often arouses strong feelings — for and against. For
some (Sternberg, 2003d), the theory deals with domains rather than
processes. Academics, particularly psychometricians and experimental-
ists, have criticised Gardner’s unwillingness to seek empirical valid-
ation of his intelligences: ‘his theories derive rather more strongly
from his own intuitions and reasoning than from a comprehensive
and full grounding in empirical research’ (Smith, 2002, p. 10), and, to
date, there have been no published empirical tests of the theory as a
whole (Sternberg, 2004). While eschewing psychometrics, Gardner has
endeavoured to draw upon evidence from the biological and neurosci-
ences to support his ideas, although this has yet to convince his
detractors. Nor does it appear that others have successfully done this
on his behalf (Klein, 2003).

While Gardner is but one of many who have challenged the primacy
of ‘g’, his ideas have probably had most impact on lay conceptions.
Like Sternberg (1997), he accepts that ‘g’ exists as a phenomenon, but
sees this as a function of the type of measures that are routinely
employed to measure intelligence. While his theory has helped us
see beyond g, other leading psychometricians have for many years
worked with complex and multidimensional models and several of
Gardner’s intelligences overlap almost perfectly with ability con-
structs in psychometric models such as those presented by Carroll
(1993, p. 641) and Messick (1992). However, while verbal, spatial and
numerical abilities are generally thought to be positively correlated
with each other, Gardner argues that they are largely independent
intelligences.

Debates about his conceptualisation of multiple intelligences have
centred around three key questions (Smith, 2002):
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1. Are the criteria Gardner employs adequate?

2. Does Gardner’s conceptualisation of intelligence hold together?

3. Is there sufficient empirical evidence to support his con-
ceptualisation?

White (1997, cited by Smith) questions the individual criteria of the
multiple intelligence theory. He asks whether all intelligences are
symbolically encoded, how are the criteria to be applied; and, more
fundamentally, why are these particular criteria relevant? He points out
that there is a lack of answers in Gardner’s writing.

These questions tend to be raised by researchers and scholars who
have traditionally viewed intelligence as, effectively, that which is
measured by intelligence tests. They can still point to a substantial
tradition of research that uses correlations between different abilities
to identify a general intelligence factor. However, it is not clear that
Gardner’s intelligences are accurate, and he has admitted that his list of
intelligences was not necessarily logical nor one borne out of scientific
necessity (1999, p. 48). Klein (2003, pp. 51-52) argues that for the
distinctive claims of the theory to be valid it is necessary to show that:

 the mind consists of eight modules specific to the intelligences
proposed

« each needs to demonstrate coherence (convergent validity)

« each is largely independent of the others (divergent validity).

According to Klein’s analysis, there is insufficient evidence to justify
such claims.

Others, such as Messick and Scarr (Gardner et al.,, 1996) have
criticised Gardner’s claim that intelligences are autonomous, and
have pointed to the lack of a central executive to hold the intelligences
together. Gardner counters these criticisms, by saying that to under-
stand that intelligences are autonomous we need ‘intelligence-fair’
measurement, using materials and media most relevant to each intelli-
gence. He also suggests that intrapersonal intelligence may fulfil a
central coordinating role.

While many have questioned the absence of empirical support for
the theory, it is unquestionable that it has met with approbation from
significant numbers of educators. The theory has been: “adopted and
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implemented for use in schools on six continents, from grade levels
spanning kindergarten through college, and for an enormous diversity
of student populations: “typical”, special needs, gifted, juvenile delin-
quents, and adult learners’ (Kornhaber, 2004, p. 67). One adaptation of
the theory deserves mention because the study combined the advan-
tages of a design experiment and a randomised controlled trial as
well as combining the ideas of two of the world’s best-known psy-
chologists. Williams et al. (2002) report on the Practical Intelligence
for School (PIES) intervention in which, within each of Gardner’s seven
domains, emphasis was given to analytical, creative and practical ways
of using and developing intelligence (according to Sternberg’s triarchic
theory). Large effect sizes on outcome measures of practical intelli-
gence (but much less impressive academic gains) were found in one
area where class sizes were small and where 90% of the PIFS lessons
were delivered. However, in another area, despite receiving weekly
support, teachers became more selective in their use of the pro-
gramme in the second year, with the result that the differences in
outcome between experimental and control groups were negligible.

The popularity of Gardner’s theory appears, in part, to reflect the
fact that it provides a formal structure for pre-existing beliefs, tacit
knowledge and values (Kornhaber and Krechevsky, 1995; Smith, 2002).
The suggestion that children learn in multiple ways and that education
should be concerned with the ‘whole’ child does not, for many, require
a reordering of existing professional belief systems. However, as Klein
(2003) suggests, many current progressive educational practices do not
require MI theory as justification. Furthermore, it should be recog-
nised that in the US, as in most other cultures, the various intelligences
do not have equal status; neither does the theory sit easily within a
competitive society (Eisner, 2004).

Gardner’s theory draws attention to the differentiation of individual
learning needs and learning styles and leads us to question the inequal-
ity of educational opportunity offered by the conventional curriculum
and practice (Dare, 2001). It encourages teachers to opt for depth over
breadth. Noble (2004) describes how, with support, 16 teachers suc-
cessfully used a matrix which combined the revised Bloom taxonomy
with Gardner’s multiple intelligences in order to formulate their own
differentiated curriculum objectives.
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Changes have been reported in the literature in curriculum design,
adoption of multiple intelligence theory into pedagogy, provision of
facilities/access and alternative assessment procedures in order to
nurture learners’ abilities, develop their full potential, and maximise
their access to education and success. For instance, there are develop-
ments in the United States towards individual learner-centred curric-
ula, intelligence-based pedagogy and teaching materials, and wider
opportunities for assessment other than standardised tests, such as the
use of portfolio projects, exhibition, and presentation (Kezar, 2001).

Criticisms of the application of the theory of multiple intelligences
have been noted, as Gardner’s (1983; 1993) text provided little guidance
for educational practice. However, there now exists a growing wealth
of publications designed for this purpose (e.g. Kornhaber, Fierros
and Veenema, 2004) and several accounts by school districts have
described attempts to apply the theory (Campbell and Campbell,
1999; Hoerr, 2000). Nevertheless, there is a dearth of systematic and
rigorous evaluations of programmes based upon the theory although
one ‘careful evaluation of a well-conceived program’ (Sternberg,
2004, p. 428) showed no significant gains in student achievement of
self-concept (Callahan, Tomlinson and Plucker, 1997).

While Gardner’s theory emphasises cultural variation in those intel-
ligences that are most valued, this can lead to difficulty when attempts
are made to promote intelligences that are perceived as less important.
Thus, Costanzo and Paxton (1999) report some initial resistance from
ESOL students who expected a more traditional mode of teaching and
learning.

Summary: Gardner

Purpose and Relevance for teachers
structure Some key features and learning
Main purpose(s): Terminology: Intended audience:
* to provide a full account « clear definitions * academics
of human cognition « technical terms « educationists
« to broaden educational explained in « others interested in
experience, enabling simpler language learning

more to succeed
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Domains addressed: Presentation: Contexts:

* cognitive « in addition to primary < education
o affective sources, many other o work

* psychomotor accounts are available e« citizenship

e recreation

Broad categories Theory base: Pedagogical stance:
covered: * psychometrics « provide for multiple
* self-engagement « neuropsychology ways of learning
« reflective thinking « evolutionary * learner-centred,
« productive thinking psychology recognising individual
* building understanding differences
* information-gathering « seeks to raise teacher
* perception expectations
Classification by: Values: Practical illustrations
« areas of experience « equal opportunities for teachers:

« cultural sensitivity « enough to encourage

teachers to generate
many more

Koplowitz's theory of adult cognitive development

Description and intended use

The theoretical foundations of Koplowitz's theory are Piagetian
(Koplowitz, 1984). The first two stages of his theory correspond to
Piaget’s ‘concrete operations’ and ‘formal operations’. The remaining
stages are two post-formal stages that go beyond Piaget’s stage theory.
At the third stage, post-logical or system thinking, the individual
understands that there are often simultaneous causes that cannot be
separated. Koplowitz then offers a fourth stage, unitary operational
thought, where the way we perceive the external world is only one of
many possible constructs; and causality which had been thought of as
linear is now seen as pervading all the universe, connecting all events
with each other. This connectivity of all things is holistic, going beyond
rational linear thinking and can best be conveyed through context,
metaphors, paradoxes, experience and even mysticism (Koplowitz,
1990). Koplowitz believes that, although very few people are capable
of sustaining a unitary consciousness, many can achieve momentary
unitary perspectives of situations.
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As implicitly shown in table 5.1, Koplowitz sees his theory as
applying to problem-solving in personal and social contexts. He illus-
trates the potential use of the theory (Koplowitz, 1987) by describing
a troubled organisation and explaining how individuals at different
developmental stages analyse a problem. He maintains that the theory
has three main uses:

1. it helps determine the cognitive development level that an adult is
operating at and whether an intervention strategy is required

2. it provides an insight into where and how it is appropriate to teach
critical thinking and the limitations of critical thinking

3. it is inspirational, in that encourages us to be passionate about
thinking and improving thinking. Logic is not seen as an abstract
standard by which thinking can be measured but rather as a
characteristic of one stage of human development.

Koplowitz suggests that there is a need to teach not only logical
thinking but also post-logical thinking. In such teaching three balances
must be maintained. First, there needs to be a balance between
thought and action. While it is important to search for evidence and
not be impulsive, it is also important to know when to stop thinking
and take action. Second, while it is important to be unbiased in
use of evidence, it is also important to trust in one’s own hunches
and intuitive processes. Third, although adults need to think ab-
stractly, they also need to think concretely and emotionally (although
Koplowitz does acknowledge that it might take years of Gestalt ther-
apy to arrive at the ability to move from ‘confrontation is rude’ to T get
embarrassed when confronted”).

Evaluation

For Koplowitz the most important aspect of his theory is its inspir-
ational quality. He is concerned with encouraging people to be pas-
sionate about thinking and improving thinking.

Although he states the foundation of his theory is Piagetian, his
post-logical stage and unitary stage transcend Piagetian theory.
Koplowitz’s post-logical thinking is closely aligned with systemic
thinking which, for some authors (Demetriou, 1990; Kallio, 1995;
and Kohlberg, 1990) would be identical to Piaget’s ‘consolidated
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formal operations’. A recurring theme in the literature that criticises
Piaget’s formal operation stage for overemphasising the power of
pure logic in problem-solving seeks to differentiate post-formal
thinking in that it places greater emphasis on problem finding than
problem-solving. Marchand (2001) maintains that, given the incon-
clusiveness of the research carried out so far, it is not possible to
determine the true nature of what post-formal thought is.

Koplowitz believes that individuals operating at his highest stage,
the unitary approach, no longer work out their answers but rather
have a direct or observational access to them, and therefore there is
no ‘unitary thought’. This unitary approach receives scant treat-
ment in the literature outside of spiritual disciplines and modern
physics.

A thorough search of the literature would indicate that Koplowitz’s
work has not influenced educational practice. In the early 1990s
Koplowitz moved out of academia and into management consultancy.
Since then, he has not elaborated on his theory and, outside of
transpersonal psychology, it has received little attention. Where
Koplowitz has exemplified his stages of thought, he has done so
through showing how they manifest themselves in daily life at work.
He describes the stages, but offers no explanation as to how you can
move individuals through his stages of thought.

Summary: Koplowitz

Relevance for teachers

Purpose and structure Some key features and learning

Main purpose(s): Terminology: Intended audience:

* to promote an e clear, with unfamiliar ¢ designers of
inspirational concept terms well-defined instruction and
of post-logical thinking assessment

* to provide a tool for « teachers
consultants to use * researchers

in assessment and
intervention
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Domains addressed: Presentation: Contexts:
* cognitive « enthusiastic writing, « education
with persuasive use » work

of Aunt Maud’ parable e citizenship
e recreation

Broad categories covered: Theory base: Pedagogical stance:
« self-engagement * Piagetian e guru
« reflective thinking « systems theory
« productive thinking * constructivist theories
* building understanding of knowledge
« information-gathering * Buddhist
Classification by: Values: Practical illustrations
« stages of development  pragmatism for teachers:
* spiritual elitism . few

Belenky’s ‘Women’s Ways of Knowing’ developmental model

Description and intended use

In Women’s Ways of Knowing Belenky and her co-authors presented a
qualitative study of epistemological development in women (Belenky
etal., 1986). They set out to explore women’s experiences and problems
as learners and knowers through in-depth interviews with 135 female
participants. Their informants were rural and urban American women
of different ages, class, ethnic backgrounds, and educational histories.

The study is an attempt to identify aspects of intelligence and
thinking that may be more common and highly developed in
women. Belenky and others contrast their approach with those in
previous studies of women’s intellectual competencies that sought to
minimise intellectual differences between the sexes. The team acknow-
ledge the importance of Perry’s scheme (1968) in stimulating their
interest in modes of knowing and share his phenomenological ap-
proach, based on open and leisurely interviews that establish rapport
with the interviewees.

When Belenky et al. mapped their data onto Perry’s scheme, they
found that women’s thinking did not fit neatly into his categories.
Building on his scheme, they grouped women’s ways of knowing into
the five categories outlined below:
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Silence - a position in which women experience themselves as
mindless and voiceless and subject to whims of external authority;

Received Knowledge — a perspective from which women conceive
of themselves as capable of receiving, even reproducing, know-
ledge from the all-knowing external authorities but not capable of
creating knowledge on their own;

Subjective Knowledge — a perspective from which truth and know-
ledge are conceived of as personal, private, and subjectively
known or intuited;

Procedural Knowledge — a position in which women are invested
in learning and applying objective procedures for obtaining and
communicating knowledge;

Constructed Knowledge — a position in which women view all
knowledge as contextual, experience themselves as creators of
knowledge, and value both subjective and objective strategies for
knowing.

On a priori grounds Belenky et al. ‘suspected that in women one
mode often predominates’ (p. 16), namely that women tend to be:

process-oriented rather than goal-oriented
intuitive rather than rational

ersonal rather than impersonal
p p

and to value:

discovery rather than didacticism
related rather than discrete approaches to
being with others rather than life/learning
breadth rather than being alone or on own
support rather than concentration
responsibility and rather than challenge
caring for others self-concern
inner rather than
listening rather than outer control and validation
speaking

They believe that male-dominated conventional educational prac-
tice often treats women’s ways of knowing as deficient, so that some
‘women come to believe that they cannot think and learn as well as
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men’ (p. 16). Belenky et al. argue that challenging women’s thinking
does not necessarily lead to cognitive growth, as most women in their
study found the experience of being doubted debilitating rather than
energising. The metaphor for women’s intellectual development that
Belenky and others most emphasise is that of ‘gaining a voice’.

Evaluation

Belenky and others argue for a change in education practices that
allow women to experience what they call ‘connected’ teaching. They
call for a move away from a model of teaching that is adversarial and
authoritarian (male?) to one where teachers trust students’ thinking
and encourage them to expand upon it (female?). It is hard to disagree
with the argument that a supportive and trusting climate is needed if
students are to expose their beliefs to critical scutiny in the interests of
personal and interpersonal growth, but it is more difficult to find
evidence that women are especially disadvantaged in the present
education system in western countries.

Belenky’s ideas resonate with Knowles” work on andragogy and
Freire’s on education as a means of raising consciousness. Her argument
for pedagogical change, like those of others who favour more person-
centred approaches, can be ideologically supported for both genders.

Belenky and her colleagues acknowledge that the question of why or
when women shift in their perspectives is not addressed well by their
data, since they used only a cross-sectional design. They also acknow-
ledge (and Fishback and Polson (1998) have subsequently confirmed)
that similar categories apply just as well to men’s thinking. In their case
studies, describing how people move from one perspective to another,
no consistent influences seem to operate. Instead, each person studied
had a story about what prompted a change in the way they ‘knew’, but
nothing that provides remarkable insights for educators.

Neverthess, the central thesis that females differ from males in their
“ways of knowing” has subsequently received persuasive support from
Baron-Cohen'’s research on empathising as a biologically-influenced
female strength and ‘systemising” as a male strength (Baron-Cohen,
2003). Further support comes from Herrmann (1996), who reported
a clear gender difference in interpersonal/empathetic as opposed
to analytic problem-solving preferences and self-ratings. Belenky’s
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connected way of knowing can be equated with Baron-Cohen’s empathy,
which ‘triggers you to care how the other person feels and what
they think’ (2003, pp. 26-27). Her separate way of knowing resembles
the way in which a detached systemiser tries to understand and con-
trol a finite, rule-governed system by systematically analysing ‘input-
operation-output relationships’ (Baron-Cohen, 2003, p. 63).

Belenky’s belief that there is a need to reconcile both subjective and
objective strategies for knowing suggests that both females and males
are capable of integrating different ways of knowing. In this volume
we argue for just this kind of integration (e.g. between reason and
emotion; analysis and intuition; critical and ‘caring’ thinking) when
critiquing other frameworks for thinking where a balance has not been
achieved.

Summary: Belenky

Relevance for teachers

Purpose and structure Some key features and learning

Main purpose(s): Terminology: Intended audience:

« to make teaching « non-technical « teachers of
less adversarial non-traditional learners
and authoritarian as well as those in

* to contrast female universities

with male approaches

and values
Domains addressed: Presentation: Contexts:
* cognitive * uses illustrative * education
« affective case studies e work
* citizenship
e recreation
Broad categories covered: Theory base: Pedagogical stance:
« self-engagement * Perry’s « learner-empowerment
« reflective thinking Developmental through co-operative
« productive thinking Scheme learning
« building understanding « feminism « learners construct

information-gathering knowledge
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Classification by: Values: Practical illustrations

« hypothesised e women for teachers:
developmental ‘gaining a voice’ « evidence from
progression * anti-authoritarian interviews

e humanistic

Carroll’s three-stratum theory of cognitive abilities

Description and intended use

This theory is the outcome of factor analyses of some 460 data sets.
Carroll (1993) found evidence for a ‘substantial number of different
cognitive abilities” (p. 712) that differ in generality. The purpose of the
study was to order the field of cognitive abilities and guide psycho-
logical research and thinking in that domain. Carroll’s factor analyses
allowed him to identify three strata of abilities: general (applying to all
cognitive tasks); broad (relating to about 10, moderately specialised
abilities); and narrow (numerous abilities, specialised in specific ways).
This hierarchical model does not, however, imply a tree-structure in
which higher factors branch individually into clusters of subordinates.
A narrow ability may have loadings on more than one factor at a
higher level.

Any relevance of the theory for thinking skill taxonomies rests on
the extent to which a cognitive ability can be seen as a certain,
purposive facility in thinking that is also open to instruction. Since
Carroll defines cognitive ability as the conscious processing of mental
information that enables a more or less successful performance on a
defined task (paraphrasing the original on pp. 8-10), it admits a
certain, purposive facility in thinking. Elsewhere, Carroll writes, ‘No
simple answer can be given to the question of whether cognitive
abilities are malleable or improvable through specific types of experi-
ences and interventions. Undoubtedly, some abilities are more malle-
able than others’ (p. 686). He sees general and broad abilities as
relatively long-lasting and persistent attributes but allows that narrow
abilities may be open to instruction. This stratum of abilities, then,
could have relevance for thinking skills taxonomies. Carroll does,
however, say that the general ability (g) stratum is the best predictor
of ‘school success’ (p. 687) but this could reflect an absence of attempts
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to improve narrow abilities rather than a difficulty in doing so. Insofar
as his data sets allowed, Carroll also looked for differences in factor
structures across cultural, ethnic and racial groups and across gender
and found little evidence of systematic variation.

The following list indicates what is in each level (but is highly
selective at Stratum 3, where our selective focus is productive
reasoning):

Stratum 1: General intelligence (likely to be correlated with speed of
information processing and capacity of working memory)

Stratum 2: Broad abilities

fluid intelligence (concerned with the basic processes of reasoning that
have a minimal dependency on learning)

crystallised intelligence (mental processes which depend heavily on
developed abilities, especially those involving language)

indeterminate combinations of fluid and crystallised intelligence

broad visual perception (involved in tasks requiring the perception
and visualisation of shapes and spatial relationships)

broad auditory perception (involved in tasks requiring the perception
of sounds, including speech sounds and music)

broad cognitive speediness (involved in tasks that require rapid
transmission and processing of information)

general memory ability (involved in tasks where new content or
responses are held in short-term memory)

broad retrieval ability (involved in retrieval from long-term memory)

Stratum 3: Narrow abilities (approx. 170 of these)
e.g.
sequential reasoning (starting from stated premises, rules or condi-
tions and engaging in one or more steps of reasoning to reach a
conclusion that follows from the premises)
induction (discovering the rules that govern the materials or the
similarities or contrasts on which rules can be based)
quantitative reasoning (reasoning with concepts involving mathemat-
ical relations in order to arrive at a correct conclusion: the reasoning
can be either inductive or deductive or both)
Piagetian reasoning (at different levels of complexity and abstraction)
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visualisation (ability to manipulate visual patterns)
originality/ creativity (success in thinking of original verbal/
ideational responses to specified tasks)

The examples above of narrow abilities which are relevant to pro-
ductive thinking are drawn from what Carroll calls ‘level factors’.
These factors can exist at various levels of ability. There are also
speed factors but these have not been illustrated here. In education,
the prime concern is generally to establish a certain level of function-
ing before speed of functioning is addressed, if addressed at all. The
stratum is an indication of the degree of generality but there may be
intermediate strata.

Evaluation

This is not a taxonomy of thinking skills, or even of human mental
abilities. However it does reflect the range of abilities and skills which
have been of interest to the constructors of psychological tests and is a
comprehensive attempt to order the field. The three-stratum theory
makes the prediction that success in learning will very often depend to
a certain extent on general intelligence and to a lesser extent on broad
abilities. It also predicts that where narrow abilities are concerned,
transfer is unlikely to happen spontaneously between skilled activities
which make demands on unrelated abilities. These ideas have peda-
gogical implications and have been supported by empirical findings,
for example the meta-analysis of learning skills interventions by
Hattie, Biggs and Purdie (1996) which confirmed that near transfer is
more readily achieved than far transfer.

The view that abilities range from general to narrow will feel
intuitively sound to teachers. Carroll’s ‘ambitious attempt to create
order among the primary abilities’ (Gustafsson and Undheim, 1996,
p. 193) points to a hierarchy of three levels of generality and identifies
abilities in each. For a teacher, the crucial matter is the extent to which
these abilities are malleable. Carroll is of the view that the narrow
abilities are more likely to be susceptible to instruction than abilities at
higher levels. Again, this has intuitive appeal but it has yet to be
substantiated. Assuming it to be correct, teachers and researchers
interested in thinking should attend to areas such as sequential
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reasoning, induction, Piagetian reasoning and creative thinking. Of
course, these may not be equally susceptible to instruction or equally
susceptible to the same instructional strategy. However, there has to be
a caveat, as the practical value of the list of narrow abilities has been
questioned on the grounds that they do not seem to predict particular
kinds of achievement (Ree and Earles, 1991).

We offer some further comments about the relevance of Carroll’s

theory for teachers who are interested in thinking skills:

« the ‘three-stratum theory’ may be useful in thinking about thinking

skills (e.g. What are the aims of a thinking skills programme? What
thinking skills might be relevant? How fundamental/elemental are
these skills? Are there other skills that have been overlooked? Do
some skills underpin others?)

some abilities (such as visualisation) are specific to a particular mode
of representation and may not therefore be most effectively taught
or assessed through different modes or even through the use of
language

the narrow abilities are founded on empirical study, but they do not
map easily onto popular lists of thinking skills

many of the narrow abilities have been studied only in laboratory
settings and teachers are likely to see only about one third of them as
having direct curricular or pedagogical relevance.

Summary: Carroll

Relevance for

Purpose and structure

Some key features

teachers and learning
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structure to guide
research and thinking
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* cognitive
 psychomotor
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« academic weighty
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Intended audience:
« researchers

Contexts:
e academic and
applied psychology
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Classification by: Values: Practical illustrations
* level of generality * conscious processes for teachers:

of the cognitive ability in the individual » none
« factor structure * empiricism

Demetriou’s integrated developmental model of the mind

Description and intended use

Demetriou and his colleagues set out to validate through empirical
research an integrated developmental model of the mind, first outlined
in 1985 (Demetriou and Efklides, 1985) and further developed by
Demetriou (1993) and Demetriou, Efklides and Platsidou (1993). In
addition to a series of cross-sectional studies (reported in Demetriou
and Kazi, 2001), they carried out a longitudinal study in which specially
devised assessments were regularly administered over a three-year
period (reported by Demetriou, Christou, Spanoudis and Platsidou,
2002). Demetriou and Kazi also developed and researched an inte-
grated model of the mind and personality, showing that personality is
closely associated with cognition and interacts with it at the levels of
self-representation, executive functioning and action/reaction. Here
we shall focus on Demetriou’s general model of the developing mind,
while acknowledging that his theorising extends to a dynamic and
systemic understanding of intersubjectivity and to the influence of
sociocultural contexts on life choices and activities.

Demetriou’s overall aim is to build and validate an overarching
theoretical model, thereby ‘laying the ground for integrating the
study of intelligence and cognitive functioning with the study of
personality and self” (Demetriou and Kazi, 2001, p. 218). In pursuit
of this primarily academic aim, Demetriou and his colleagues have
devised a wide range of assessment tools, which they see as having
practical applications in psycho-educational assessment. Demetriou’s
mapping of cognition owes much to the psychometric approach of
theory-building, test construction and construct validation through
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Specialised capacity
spheres (propositional
SCS, spatial SCS,

Processing capacities
(speed, control of processing
and working memory)

Working and long-term
hypercognitive system
™ (builds model of all
other aspects of the
mind; maps lower-
order structures onto
each other)

Level 4 =

Level 3 =

Semantic and
operational
structures
within an SCS

Level 2 =

Level 1 =

Developmental levels with variable transition zones

Fig. 5.2. Demetriou’s general model for the architecture of the developing
mind (based on Demetriou et al. 2002, p. 5).

factor analysis and structural equation modelling. He seeks to achieve
a theoretical synthesis by incorporating ideas from the three traditions
of experimental, differential and developmental psychology.
Demetriou builds his general model of the mind on the three
concentric circles shown in figure 5.2, which represent processing
capacities, hypercognition and seven specialised capacity spheres (SCSs)
which mediate interaction with the external world. The processing
capacities (speed of processing, attentional control of processing and
working memory) are present in all thinking and have a major influ-
ence on general problem-solving (or psychometric g). Hypercognition
(meaning the supervision and co-ordination of cognition) is conceived
as being an interface between mind and reality, between aspects of
cognition, and between processing capacities and the SCSs. Its
working and long-term functions are summarised in figure 5.3. The
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Specialised Hypercognition
storage WORKING LONG-TERM
________________ T_________________
Visual Selective attention | Theory of mind
I
I
Control of i Theory of
Phonological interference | intelligence
i
Other Performance i Cognitive self-
(e.g. tactual) evaluation ! concept
SPEED :

Specialised capacity spheres (SCSs)

(categorical / quantitative / causal / spatial / propositional /
social-interpersonal / drawing-pictographic)

Fig. 5.3. Demetriou’s model of working memory (based on Demetriou et al.
2002, p. 8).

seven domain-specific SCSs (also shown in figure 5.3) are close to the
cognitive abilities identified by Carroll (1993) and Gardner (1983;
1993), as well as to Kant’s “categories of reason’. Each SCS is sym-
bolically based and is to some degree autonomous. The seven
SCSs cover the following types of thinking: categorical; quantitative;
causal-experimental; spatial-imaginal; verbal-propositional; social-
interpersonal; drawing-pictographic.

Development of thinking and problem-solving within each SCS is
influenced through the combined influence of constitutional, socio-
cultural and experiential factors, and inconsistent performance at the
transition zones between levels is very common. Equally, development
is very often uneven across domains. Nonetheless, there are important
generic influences at work, involving processing efficiency, working
memory, self-awareness and self-regulation. The four developmental
stages identified in figure 5.2 are essentially those of Piaget (1950):
sensorimotor, pre-operational, concrete operational and formal oper-
ational. Possible factors which influence developmental changes and
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mechanisms which enable them are discussed by Demetriou and
Raftopoulos (1999).

For Demetriou, working memory ‘refers to the processes enabling a
person to hold information in an active state while integrating it with
other information until the current problem is solved” (Demetriou
et al.,, 2002, p. 7). This is a key concept, since the relevant information
may come from at least three main sources, as shown in figure 5.3. It
may come from the SCSs, which ‘contain’ rules, operations, skills
concepts and beliefs; from specialised short-term storage buffers; and
from the hypercognitive system.

The hypercognitive system is described as having an active self-
knowing component (working hypercognition) and a self-descriptive
component (long-term hypercognition). Working hypercognition (the
efficiency of which depends on the processing capacities described
above) is concerned with organising, monitoring and evaluating the
responses and performances of the self and of others, while long-term
hypercognition incorporates a model of the mind, a general model of
intelligence and self-image. Working hypercognition ‘is responsible for
the management of the processing system’ and ‘carries over to the
processing system, so to speak, both the person’s personhood and
the person’s more general views about the mind’ (Demetriou and
Raftopoulos, 1999, pp. 328-329).

Evaluation
The quantity and quality of the research undertaken by Demetriou and
his colleagues is truly impressive, and empirical support for his models
has steadily accumulated. Demetriou is well aware of the limitations
of factor analysis and structural equation modelling, but has used
other methods, such as comparing means, and has triangulated test
performance with self-reports and parental ratings. His model has
more solid empirical support than any others we have encountered.
Support for Demetriou’s ideas comes from a wide range of sources.
His treatment of cognitive abilities has affinities with Carroll’s three-
stratum theory (Carroll, 1993), Sternberg’s triarchic theory (Sternberg,
1985) and Gardner’s multiple intelligence theory (Gardner, 1983; 1993)
— although Demetriou has not yet found room for the musical and
kinaesthetic domains. His model of working memory incorporates
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and extends that of Baddeley and Hitch (1974). Demetriou presents a
richer account of metacognition and self-regulation than many
authors. Like Marzano (1998) he distinguishes between cognitive,
metacognitive (termed ‘hypercognitive’ by Demetriou) and self
systems (‘self-representation’ for Demetriou). Demetriou’s theory is
the more ambitious and complex of the two, as it has parallel interact-
ing structures for cognition and personality (for example interacting
mental representations of general cognitive efficiency and general self-
worth). Demetriou also adopts a more systemic approach, specifically
addressing interpersonal, situational and developmental contexts.

While Demetriou provides a general account of problem-solving, he
has relatively little to say about either critical or creative thinking.
Neither has he explicitly illustrated how the self-regulatory functions
of hypercognition might operate in the management of motivation
and affect. Pintrich’s general framework for self-regulated learning
(Pintrich, 2000) is more detailed here, as it specifies four areas for
regulation.

Although no simple set of dimensions and categories can do full
justice to the complexities of human thought and action, Demetriou
has succeeded in bringing together theories from diverse sources, in
identifying their philosophical and psychological ancestries and in
generating a substantial amount of supportive evidence. Throughout,
his stance is that thinking and learning exhibit both general patterns
and individual differences. Some patterns (including core features in
the domains of thought) relect ‘hard-wired’ characteristics, while
individual differences usually reflect complex systemic interactions
and personal constructions of meaning.

The task facing educators is be sensitive to how others understand
their own minds and personalities and to facilitate the developmental
process at all levels both within and across domains. For this to happen,
more is required than a rather complex model which incorporates
some unfamilar theoretical constructs. It is difficult, due to its complex-
ity, to see how practitioners will be able to use Demetriou’s model to
plan for and mediate teaching, learning and assessment without con-
siderable and extended support. However, to start the ball rolling,
Demetriou has outlined the basic principles of his model and its
implications for instruction and assessment (Demetriou, 1998b).
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King and Kitchener's model of reflective judgment

Description and intended use

King and Kitchener propose a seven-stage model of reflective judg-
ment in their book Reflective judgment: understanding and promoting
intellectual growth and critical thinking in adolescents and adults (1994).
The model is aimed at those who work in the area of critical thinking
at college level, particularly in regard to its development and assess-
ment, though the authors also indicate that it should be of value
for use in schools and in other adult learning contexts. The model is
based on Dewey’s (1933, 1938) conception of reflective thinking
and the epistemological issues resulting from attempts to resolve ‘ill-
structured problems’. It draws on other work, such as Fischer’s (1980)
skill theory and is related to the work of Perry (1970) and Baron (1985).
It is summarised in table 5.2.

Evaluation

King and Kitchener (1994) distinguish reflective judgment from logical,
verbal and moral reasoning. Their model is based on 15 years of theory
building and empirical research into the development of reflective
judgment in late adolescence and middle adulthood. It shows further
development from their original study of reflective judgment
(Kitchener and King, 1981). On the basis of more than 30 studies,
they claim — we believe fairly — that the model is complex, inclusive
and integrated, with qualitative differences that are stable across
domains observable in reasoning about knowledge.

Hofer and Pintrich (1997) have pointed to structural similarities
between King and Kitchener’s model, Perry’s account (1968, 1970)
of intellectual and ethical development and the work of Belenky
et al. (1986) on "Women’s Ways of Knowing’. King and Kitchener’s
concept of stages is heavily influenced by Piagetian and neo-Piagetian
theory.

There are two related issues which King and Kitchener do not
fully address. The first is the extent to which reflective judgment, as
assessed by being asked to solve a set of ill-structured problems, relates
to thinking and performance in other fields — personal and profes-
sional. The second issue is a concern about whether, in a series of
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Table 5.2. King and Kitchener's seven-stage model

Pre-reflective thought

Stage 1 Knowing is limited to single concrete observations: what
a person observes is true. Discrepancies are not noticed.

Stage 2 Two categories for knowing: right answers and wrong
answers. Good authorities have knowledge; bad
authorities lack knowledge. Differences can be resolved
by more complete information.

Stage 3 In some areas, knowledge is certain and authorities have
knowledge. In other areas, knowledge is temporarily
uncertain; only personal beliefs can be known.

Quasi-reflective thought

Stage 4 The concept that knowledge is unknown in several specific
cases can lead to the abstract generalisation that
knowledge is uncertain. Knowledge and justification are
poorly differentiated.

Stage 5 Knowledge is uncertain and must be understood within a
context; thus justification is context-specific. Knowledge
is limited by the perspective of the person who knows.

Stage 6 Knowledge is uncertain, but constructed by comparing
evidence and opinion on different sides of an issue or
across contexts.

Reflective thought

Stage 7 Knowledge is the outcome of a process of reasonable
enquiry. This principle is equivalent to a general
principle across domains. Knowledge is provisional.

reflective judgment interviews, respondents simply learn to provide
more sophisticated answers to a specific set of increasingly familiar
questions.

The model identifies a progression of seven distinct sets of judg-
ments about knowledge and how knowledge is acquired. Each set has
its own logical coherence and is called a stage, with each successive
stage ‘posited to represent a more complex and effective form of
justification, providing more inclusive and better integrated assump-
tions for evaluating and defending a point of view’ (King and
Kitchener, 1994, 13). Individuals are said to pass through these stages
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in the order specified, though they may operate across a range of
stages at any point in time. This still leaves questions about how
individuals progress through the stages and about the relationship
between maturation, education and culture.

King and Kitchener have studied the relationship between reflective
judgment and moral reasoning. While they endorse the view that the
college experience should provide an education in character develop-
ment, they see progress through the seven stages of development
in reflective judgment as furnishing necessary, but not sufficient,
conditions for corresponding progress in moral reasoning.

The model of reflective judgment is a coherent, well-argued and
extensively researched account of the development of epistemological
reasoning, though there are some issues that remain unresolved. The
authors acknowledge limitations in their sample selection, which may
not make it representative of a larger population outside US mid-
western high-school and college students. Also, the epistemological
assumptions at stages 6 and 7 may be less prevalent in some cultures
(Bidell and Fischer, 1992).

There is evidence from other sources that assumptions about know-
ledge do alter according to the subject context (e.g. Schoenfeld, 1992).
This suggests that the confidence of the authors that students’ scores
on subject-based problems are almost identical to standard reflective
judgment interview scores may need further investigation across
disciplines.

Chapter nine of King and Kitchener’s book contains explicit recom-
mendations for teaching, using the reflective judgment model as an
‘heuristic tool’ to help educators to develop courses or activities to
help learners to think more reflectively and make more reasoned
judgments. The basis for using the model is set out in a series of
assumptions, supporting activities to develop personal relevance and a
detailed breakdown of each of the stages 2-7 with characteristics,
instructional goals, difficult tasks, sample activities or assignments
and developmental support. These are sufficiently clear and detailed
to be applicable to educational practice in a range of settings. The
main challenge in using the model is how to develop a clear under-
standing of each of the seven stages and how to recognise learners’
behaviours at each stage.
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Pintrich’s general framework for self-regulated learning

Description and intended use
Pintrich produced his framework in an edited text (Boekaerts, Pintrich
and Zeidner, 2000) devoted to issues concerning aspects of self-
regulation. In his chapter, he seeks to synthesise common features of
several SRL models in order to provide a means of examining learning
and motivation in academic contexts. Pintrich (2000) defines self-
regulated learning (SRL) as ‘an active, constructive process whereby
learners set goals for their learning and then attempt to monitor,
regulate and control their cognition, motivation and behaviour, guided
and constrained by their goals and the contextual features in the
environment’ (p. 453). Table 5.3, closely modelled upon that provided
in the chapter, displays a framework for classifying the different phases
of, and areas for, regulation.

It can be seen that Pintrich differentiates between regulation in four
domains, cognition, motivation and effect, behaviour and context.

Regulation of cognition

Although cognitive skills are clearly central to thinking skills, they also
play a part in the regulation of motivation and affect, behaviour and
context.

Cognitive planning and activation
The framework proposes three general types of planning or activation.

1. Target goal setting: once task-specific goals have been identified, they
can then be used to guide cognition and monitoring processes.
These goals may need to be adjusted or changed during task
performance as part of the monitoring, control and reflection
processes.

2. Prior content knowledge activation: refers to when learners actively
search their memory for relevant prior knowledge (both content
and metacognitive) before performing the task.

3. Metacognitive knowledge activation: metacognitive task knowledge
concerns understanding about the influence of different types
and forms of task upon cognitive demands (e.g. the more infor-
mation that is provided, the easier the task becomes). Knowledge of
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strategy variables concerns those procedures that might help with
cognitive processes such as memorising and reasoning. As with
prior content knowledge, this activation can be automatic, can be
prompted by particular features of a given task or context, or can be
employed in a more controlled and conscious fashion.

Cognitive monitoring
This involves both being aware of and monitoring one’s cognition, so it
closely resembles what has traditionally been understood by the term
‘metacognition’. Pintrich contrasts metacognitive knowledge, a relatively
static element that one can claim either to have or to lack, with
metacognitive judgments and monitoring, which tend to be more dynamic
and relate to processes that occur as one undertakes a given task.
Pintrich highlights two important types of monitoring activity:
judgments of learning which refer to gauging personal success at
learning something and feeling of knowing (e.g. when one feels one
knows something but cannot quite recall it — the ‘tip of the tongue’
phenomenon).

Cognitive control and regulation

This refers to the cognitive and metacognitive activities that individ-
uals engage in to adapt and change their cognition. These are closely
tied to monitoring and involve the selection and use of various
cognitive strategies for memory, learning, reasoning, problem-solving
and thinking. Specific techniques include the use of visual imagery,
mnemonics, advanced organisers, and specialised methods of note
taking. Located within this cell are the strategies that learners employ
to help them with their learning, though, as Pintrich indicates, these
can be both cognitive and metacognitive.

Cognitive reaction and reflection

These processes are concerned with personal reflection on performance
and involve both evaluation and attribution. According to Zimmerman
(1998), evaluating one’s performance is a characteristic of superior self-
regulation. Similarly, ‘good’ self-regulators are more likely to make
attributions for performance outcomes that emphasise the influence of
the learner’s efforts and strategies (internal and controllable), rather
than features beyond the learner’s control, such as a lack of ability.
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Regulation of motivation and affect

While there has been much research examining awareness and control
of cognition (metacognition), there has been much less work concern-
ing similar processes with respect to motivation.

Motivational planning and activation

Bandura’s work on self-efficacy (1997) has highlighted the way an
individual’s beliefs about likely success in undertaking a particular
task will influence the effort subsequently employed. Other factors
highlighted in the motivation literature, such as the value of the task to
the learner, personal interest in the task or content domain, and fear of
failure, can all be made susceptible to student regulation and control
in ways that can improve the quality of the learning.

Motivational monitoring

While the literature in this domain is more sparse than that for
metacognitive awareness and monitoring, it is reasonable to assume
that to engage effectively in the control and regulation of efficacy,
value, interest and anxiety, students need first to be consciously aware
of their beliefs and feelings and to monitor them. Approaches that have
been employed in the scientific literature include attempts to make
explicit, and subsequently change, students’ maladaptive self-efficacy
and attributional beliefs. Other studies have sought to reduce student
anxiety by increasing coping skills or by showing how one may change
aversive environmental conditions.

Motivational control and regulation

Pintrich lists several methods that students can employ to heighten
their motivation. These include increasing your sense of self-efficacy
(e.g. telling yourself that you can succeed in the task); promising
yourself extrinsic reinforcers (e.g. going to the pub once the assign-
ment has been completed); or attempting to heighten intrinsic motiv-
ation by restructuring the task to make it more interesting. Other
strategies involve overcoming the tendency to avoid working hard
because of a concern that poor performance may suggest a lack
of natural ability, a phenomenon known as self-worth protection
(Covington, 1992).
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Motivational reaction and reflection

Drawing on attribution theory (Weiner, 1986), Pintrich suggests that
individuals will try to understand the reasons for success or failure
by attributing the outcome to such factors as skill, luck and effort. A
belief that failure occurred through lack of natural ability is likely to
undermine a student’s motivation. Attribution retraining, therefore,
generally tries to help the student to see learning as something that
he/she can achieve and control by working hard and using effective
strategies. Pintrich argues that changing attributions for life events will
lead to new beliefs that will have a bearing on new tasks at the
planning phase.

Regulation of behaviour

Behavioural forethought, planning and action

Pintrich recognises that planning one’s behaviour in a purposive manner
is essentially a cognitive function. However, he considers it reasonable to
locate student attempts to plan their behaviour in an intentional fashion
within the column dealing with behavioural regulation. Strategies for
learners may include various time-management activities (e.g. planning
an examination revision schedule or deciding when to tackle homework);
and self-observation and monitoring (e.g. recording how many new
French vocabulary words are learned each week, or how many pages of
a new novel are read). Such information may result in further planning
and action.

Behavioural monitoring and awareness

This involves relating the monitoring of behaviour and effort levels in the
light of progress made. A student may, for example, plan to work at
French course assignments on two evenings each week, but may find that
this is insufficient and that additional time or greater effort is required.

Behavioural control and regulation

Here Pintrich refers to the learner’s actual control and regulation of
behaviour; for example, applying persistence and effort. It is important
to know when, and from whom, to seek help. The skilled learner does
not wish to become overly dependent on others, but does obtain
assistance in dealing with particularly difficult problems.
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Behavioural reaction and reflection

This concerns student evaluations of the effectiveness of their current
behaviour (e.g. that studying in four-hour blocks is not the best use of
time, or that putting off homework to the last minute often results in
poor marks). Students may react by changing their time management,
level of effort or, indeed, the course they are following.

Regulation of context

Contextual forethought, planning and activation

This concerns the individual’s perception of task and context. Students
may, for example, have different ideas about collaborative learning, the
type of answer expected, or about classroom climate. Pintrich points
out that perceptions may not be highly accurate, yet these may still
have a major influence.

Contextual monitoring

Often students experience difficulty when moving from school to
college or university because they fail to grasp fully the different
requirements of adult learning, and thus do not adjust their learning
strategies or general behaviour. Examining and monitoring contextual
factors that may have a bearing upon achievement is therefore also
important, particularly as such rules, routines and criteria are rarely
made explicit.

Contextual control and regulation

Adult learning provides greater opportunities to control and regulate
classroom environments, although less confident students often
prefer to retain a more passive role. Outside the lecture hall or
workshop, students need to take responsibility for regulating their
study environment to facilitate their learning (e.g. removing
distractions and having an organised study space).

Contextual reaction and reflection

This involves the student in evaluating aspects of the task or classroom
environment. Evaluations may concern feelings about engaging in
the activities concerned, or be more focused upon aspects of the stu-
dent’s learning and achievement. As with cognition and motivation, such
evaluations can have an important influence upon the student’s approach
to new tasks (at phase 1 — forethought, planning and activation).
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Evaluation

Pintrich’s framework draws extensively on leading-edge psychological
research about SRL, a field in which he has a substantial reputation.
He successfully synthesises the work of leading theorists, notably
Boekaerts and Niemivirta (2000), Butler and Winne (1995), Corno
(1993), Pintrich and De Groot (1990), Pintrich, Wolters and Baxter
(2000), Pressley (1986), Schunk (1994), Schunk and Zimmerman
(1994), Winne (1995) and Zimmerman (2000).

As a synthesis of current theorising, his framework differs from
other leading theorists such as Boekaerts (1997) whose model is divid-
ed into cognitive and motivational self-regulation; and Zimmerman
(2000) whose triadic model emphasises personal self-regulation (which
involves monitoring and regulating one’s thoughts and feelings to aid
performance), behavioural self-regulation (where one observes and
modifies one’s performance), and environmental self-regulation
(which involves gauging and altering one’s current environment). In
addressing the comprehensiveness of his framework, Pintrich points
out that not all academic learning falls within the four phases outlined,
as there are many occasions when students learn implicitly or uninten-
tionally, rather than in a focused, self-regulatory fashion. The phases
are presented as an heuristic device to organise thinking and research
on SRL. They can also be seen as an organising ‘plan-do-review’
principle for classifying the thinking skills involved in SRL.

It is also important to recognise that the four phases are not
necessarily passed through in a linear sequence, and often phases
may operate simultaneously. Indeed, Pintrich argues that recent re-
search provides little evidence that monitoring (phase 2) and control
(phase 3) are separate in people’s experiences. The appropriateness of
the fourth column, context, might seem questionable to some, as in
many conceptions, self-regulation refers only to aspects of the self that
are being controlled or regulated. In line with Zimmerman (2000),
however, Pintrich’s model is based upon a belief that one’s attempts to
monitor and control the environment are an important aspect of SRL.
Perhaps the most valuable part of Pintrich’s framework, for those with
a good knowledge of the field, is his discussion of motivational factors
— an area where he is a leading theorist.
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Pintrich’s main focus is essentially academic: theory building and
empirical research. His classificatory framework is a useful introduction
to self-regulation and is helpful for those who wish to examine similar-
ities and differences between different theoretical models. Pintrich also
hopes that his formulation will draw attention to areas which are cur-
rently under-researched and may require further investigation. While
there are likely to be important implications for practitioners, he tends to
leave the detailed articulation of these to others. For practitioners, each
of the various cells in the framework table may need to be fleshed out in
greater detail through reference to other publications.

Summary: Pintrich

Relevance for
teachers and

Purpose and structure Some key features learning

Main purpose(s): Terminology: Intended audience:

* to synthesise common  some familiarity with * academics
features of several SRL psychological terms is + educationists
models in order to assumed

provide a means of
examining learning and
motivation in academic

contexts
Domains addressed: Presentation: Contexts:
* cognitive e the framework is « education settings
« affective outlined in an « Pintrich recognises
* conative academic book that the model
* context chapter reflects Western
« the tabular values and
presentation perspectives and
is helpful may not apply in
all cultures
Broad categories Theory base: Pedagogical stance:

covered:
« self-engagement

« educational psychology
« personal epistemology
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« reflective thinking « goal theory « students benefit

* productive thinking from guidance on

* building learning to learn
understanding

Classification by: Values: Practical

* phases and areas for * choice enhances illustrations for
self-regulated learning motivation for teachers:

independent learning « largely left for

others to derive

Theories of executive function

Description and potential relevance for education
We can direct and manage some of our thought processes. Theories
of executive function describe the nature and extent of this manage-
ment. Arising from different perspectives, some of these theories use
similar terms in different ways. Nevertheless, what they have to say is
important for those who research and attempt to foster productive
thinking.

Some theorists have a fairly general view of executive function as
a control system that manages the ability to hold information in
the mind and process it (Just and Carpenter, 1996). On this basis, it
is an umbrella term for a set of domain-general control processes that
organise and integrate thought (Denckla, 1996).They are distinguished
from other brain functions in that they are a means of self-regulation
for analysis, alteration, and management of thought (Barkley, 1996,
p. 319; Lane and Nadel, 2000; Borkowski et al., 2004). In routine
matters, these control processes may not be called into action but
when some goal is to be achieved or problem solved, they enable
an orderly approach (Welsh and Pennington, 1988; Morris, 1996;
Borkowski and Burke, 1996; Rabbit, 1997; Roberts et al., 1998). They
also come into action in managing processes associated with
social interaction (Eslinger, 1996) and with emotions (Lane and
Nadel, 2000). Pintrich (2000) includes the management of cognition,
motivation/affect, behaviour and context in his comprehensive model
of self-regulation.
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Torgensen (1996) equates executive function with metacogni-
tion. It clearly overlaps that concept but others see the overlap as
incomplete (Denckla, 1996; Demetriou and Kazi, 2001; Borkowski
and Nicholson, 2004). Demetriou distinguishes executive functioning
(which he calls “‘working hypercognition’) from representations of
mind and personality built up in Tlong-term hypercognition’. Jacob
Bronowski (1967, 1977) provided an early model of executive
function, drawing attention to the way other animals respond imme-
diately and totally to events. In contrast, we are able to delay the
response and, to some extent, separate emotions that the event engen-
ders from the informational content. We can prolong the representa-
tion of the event in the mind (giving a sense of the past); formulate a
response (in the present); and construct a scenario (for the future).
This prescient model captures the essence of the functions of the
control system (Barkley, 1996). Recent accounts tend to describe
these as:

* to inhibit an immediate response

« to initiate mental activity directed at a specific end, maintaining or
sustaining it and inhibiting distractions and impulses (including
attention-diminishing emotions)

* to plan, organise, sequence, prioritise, select mental actions, apply
and monitor their progress, and assess the accuracy of predictions

* to maintain a mental flexibility, stop a line of thought and initiate
a change in it, in support of goal-directed or problem-solving
behaviour.

The mental arena where information is maintained on-line and
processed has been called working memory (Denckla, 1996, p. 266), a
term introduced by Baddeley (e.g. 1976, 1996), and a concept possibly
implied in Bronowksi’s model. Working memory is a ‘workspace
where things can be compared and contrasted and mentally manipu-
lated’ (Lane and Nadel, 2000, pp. 144-145; Ohbayashi et al., 2003).
Beyond that, the term does not mean entirely the same to everyone
(Dosher, 2003). For example, for Baddeley (1976, 1996), it incorporates
a central executive which manages the processing of information and
certain slave systems. For Cowan (1995), on the other hand, it is the
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currently active part of the memory system together with the strategy
and attention functions that maintain it. Whatever the theory, it may
be better to think of working memory as a capacity rather than a
tightly defined location (Dosher, 2003). This capacity, however, is
limited. For our purpose the limited capacity of working memory is
of particular interest, since neo-Piagetian stage theory is based on
developmental changes in the number of distinct ‘schemas’ which
can be ‘kept in mind” (Fischer, 1980; Pascual-Leone, 1988).

Executive control processes are situation-dependent in that some
people find some situations (lessons, lectures or subjects) inherently
more interesting (and so easier to engage with, sustain attention in and
plan for). There is also good evidence that executive control processes
are ability-dependent (Miyake et al., 2001). The processes are also
person-dependent in that some people may be better at some of
these than at others. Those with marked deficits in executive function-
ing may exhibit difficulties in managing attention, following instruc-
tions, planning, time management, changing the approach, and in
decontextualising thinking (Handley et al., 2004).

Failures to regulate thought can adversely affect learning. As a
consequence, attempts are made to remedy such deficits (Spodak,
1999). For example, children may be taught explicit strategies for
planning and working through the plan (Lyon and Krasnegor, 1996),
and Graham and Harris (1996) found that students can develop strat-
egy skills through instruction that includes modelling of the strategy
by the teacher; memorisation of the steps; and collaborative and
independent practice (see also, Pressley et al., 1990 for useful advice).
This illustrates that executive actions (which could be thought of
as thinking skills) may be taught. Working memory capacity, how-
ever, also varies from person to person. Deficits in this capacity are
associated with learning disabilities (Swanson and Saez, 2003) and
weakness in the ability to reason (Handley et al., 2004). In the context
of special education, pedagogical strategies intended to make think-
ing more productive should therefore not overburden working
memory.

Executive function is significantly associated with activity in the pre-
frontal cortex, although that is neither the sole function of the
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pre-frontal cortex nor the only active area when the system operates.
Posner and Raichle (1994) describe how the amount of cortical
brain activity decreases with practice on a task, while the amount of
sub-cortical (cerebellar) activity increases. This may reflect the
‘chunking’ of concepts, routines and ‘schemas’ which takes place as
understanding and performance become automatic.

Evaluation

Theories of executive function have been criticised as invoking an
homunculus, someone inside the head who controls what goes on.
The problem is obvious: who controls the homunculus? The mind,
however, does behave as though it has executive control over some
kinds of thinking and these theories, metaphorical or otherwise, have
the potential to suggest skills that may be practised and enhanced in
the classroom.

Executive function has also been criticised on the grounds that
it is simply re-introducing the concept of general intelligence (g)
under another name. However, executive functioning is recognised
as a hallmark of intelligence and it distinguishes general giftedness
from more specific forms of giftedness and from other students
(Sternberg, 1985, 87). Moreover, Colom et al. (2004) have shown in
three studies that performance on a battery of working-memory tests
can be predicted to a high level of accuracy by measures of general
intelligence (g).

Working memory, the arena managed by the executive control
processes, can also register emotion and integrate it with other infor-
mation (Lane and Nadel, 2000). Theories of executive function may,
therefore, help us understand some of the interaction between cogni-
tion and affect. They already have the potential to help us understand
something of the progressive unfolding of a child’s thinking abilities —
‘the difference between child and adult resides in the unfolding of
executive function” (Denckla, 1996, p. 264) — and they point to specific
control processes that may be developed in the classroom. Gathercole
(1998) and Romine and Reynolds (2004) have similarly drawn attention
to the development of memory in children and how it affects their
ability to think productively. Luna et al. (2004) have shown that spatial
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working memory continues to develop during adolescence, evening
out at the age of 19. Perhaps students can be taught effective ways of
using external extensions to working memory, such as pencil and
paper.

On this basis, if the concept of executive function guides thought
and practice in productive ways, then it has value. Some ask what is
meant by terms such as problem, strategy, and plan. They feel that these
are too vague to be meaningful and prefer to look at behaviours.
Nevertheless, from a practical point of view, some degree of vagueness
need not be an obstacle if there is enough shared meaning to make
them useful. Theories of executive function are works in progress.
They have the potential to guide thought and action and may give rise
to strategies that help students manage their thinking better and,
hence, achieve more.

Summary: Theories of executive function

Relevance for teachers

Purpose and structure

Some key features

and learning

Main purpose(s): Terminology: Intended audience:
* to provide a structure « the same words « researchers
to understand do not always mean applied psychologists
controlled thought the same thing in
different versions
Domains addressed: Presentation: Contexts:
* cognitive * academic * psychology
* conative * education
- affective » work
* citizenship
* recreation
Broad categories Theory base: Pedagogical stance:

covered:

« self-engagement

« reflective thinking
« productive thinking

* cognitive psychology
* neuroscience

self-controlled learning
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Classification by: Values: Practical illustrations
« structural features e empiricism for teachers:

and dynamic functions « not applicable

of the mind

Some issues for further investigation

e Do complex, general models, such as Demetriou’s, offer more
helpful insights for practitioners than those with a more narrow
emphasis?

o To what extent can factor-analytic approaches yield meaningful
insights into the nature and structure of intelligence?

« Isit meaningful to consider cognition independently of conation and
affect?

» How far do these frameworks help us understand creativity?

» To what extent have Piaget’s ideas been superseded by the neo-
Piagetians?

« Isa ‘clinical’ approach to data gathering, such as that used by Piaget,
compatible with psychology’s predominant emphasis upon scientific
method?

« To what extent do stage models misrepresent the essential complex-
ity of development?

¢ Why has Gardner’s theory met with such acclaim from teachers and
lay audiences?

» To what extent are these frameworks universally applicable across
cultures and contexts?

« Are theories of executive function helpful in explaining and predict-
ing social ways of knowing and learning?

¢ What can epistemological debates and explorations offer to educa-
tionalists operating within contexts subject to high stakes testing?

« Is the conception of ‘g’ relevant in the ‘information age’

e Can, and should, cognitive processes be subject to formalised
individual assessment? If so, which processes should be highlighted
as key?

¢ Which subject areas, occupations and forms of assessment make
high demands on working memory?
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Can people reach the mature levels of developmental schemes such
as those of Perry, Koplowitz, Belenky, and King and Kitchener
through informal learning?

Is post-modernity a developmental stage?

What are the advantages and disadvantages of self-awareness?

What is common sense?
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Seven ‘all-embracing’ frameworks

Introduction

The frameworks included in this chapter are ambitious in scope in that
they seek to provide a comprehensive account of how people think
and learn in a broad range of contexts. Four of them cover the
psychomotor as well as the cognitive domain and all present a
‘whole-person’ psychological account of thinking and learning, in
that they deal with motivational influences as well as with the structure
of cognition. While they tend to treat thinking and learning in terms
of individual psychology, in four frameworks (those of Romiszowski,
Wallace and Adams, Jonassen and Tessmer, and Hauenstein) the domain
of social learning is also considered.

Another common feature of these frameworks is that they all
use metacognition and self-regulation (or closely-related ideas) as
explanatory constructs, whether the authors are psychologists or
educators. Rather than simply listing skills or skill areas, the authors
of these frameworks are concerned with the deliberate use of skills
in problem-solving, decision-making and other forms of produc-
tive thinking, especially when that use is planned, monitored and
evaluated.

There is an inevitable amount of overlap between the frameworks
for thinking that we have classified as ‘all-embracing’ and those
assigned to other family groups. However, the ‘all-embracing’ frame-
works can be distinguished from most members of the critical think-
ing’ family in that they are not simply concerned with ‘higher-order’
thinking, but also deal with acquiring and building knowledge and
understanding through action, sensation, perception and memory.
Although instructional design is an acknowledged aim of most of the
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‘all-embracing’ frameworks, they also have a wider field of application,
because they incorporate psychological theories. They differ from
frameworks which are primarily explanatory models of cognitive
structure and/or cognitive development in that they all have an applied
educational purpose.

It is understandable that theorists should try to achieve a synthesis
by taking into account previous models and frameworks and it is
noticeable that two of the frameworks included here appeared in the
present century. Two of the exceptions (Hauenstein and Romiszowski)
have ancestries which can be traced back to Bloom’s original intention
to provide ways of classifying educational aims in the cognitive,
affective and psychomotor domains (Bloom, 1956).

Time sequence of the all-embracing frameworks

Romiszowski’s analysis of knowledge and skills (1981)
Romiszowski distinguishes between reproductive and productive
learning in four skill domains: cognitive, psychomotor, reactive and
interactive. He identifies 12 abilities which may be used in perception,
recall, planning and performance.

Wallace and Adams” Thinking Actively in a Social Context’ model
(1990)

The “TASC’ problem-solving cycle has the following components:
gather/organise; identify; generate; decide; implement; evaluate; com-
municate; learn from experience. An extended version of the model
groups thinking skills under the headings: knowledge; attitudes and
motivation; metacognition; and skills and processes.

Jonassen and Tessmer’s taxonomy of learning

outcomes (1996/7)

The major categories in this taxonomy are: declarative knowledge;
structural knowledge; cognitive component skills; situated problem-
solving; knowledge complexes; ampliative skills; self-knowledge; re-
flective self-knowledge; executive control; motivation (disposition);
and attitude.
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Hauenstein’s conceptual framework for educational

objectives (1998)

Acquisition, assimilation, adaptation, performance and aspiration are
successive levels of learning in the cognitive, affective and psychomotor
domains. At each level, and within each domain, Hauenstein identifies
processes which help to build understanding, skills and dispositions.

Vermunt and Verloop’s categorisation of learning

activities (1999)

The cognitive categories are: relating/structuring; analysing; concret-
ising/applying; memorising/rehearsing; critical processing; and
selecting. The affective categories cover motivation and the manage-
ment of feelings. The regulative categories are an elaboration of
‘plan-do-review’.

Marzano’s new taxonomy of educational objectives

(2001a; 2001b)

The self system examines the importance of new knowledge, efficacy
(ability to learn) and emotions associated with knowledge and motiv-
ation. The metacognitive system specifies learning goals and monitors
execution, clarity and accuracy. The cognitive system deals with
retrieval, comprehension, analysis and knowledge utilisation.

Sternberg’s model of abilities as developing expertise (2001)
This model includes the analytical, creative and practical aspects of
successful intelligence, metacognition, learning skills, knowledge,
motivation and the influence of context.

Description and evaluation of seven all-embracing
frameworks

Romiszowski’s analysis of knowledge and skills

Description and intended use
Romiszowski’s (1981) analysis of knowledge and skills forms part of his
treatment of instructional design, which he places in the still wider
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context of human resources development. He aims to achieve a
balanced approach to instructional design by taking into account
information content, cognitive processing and behavioural responses.

He claims to provide a comprehensive means of classifying know-
ledge and skills (while recognising that knowledge of a particular topic
is seldom of one type and that his categories are non-exclusive).
Table 6.1 lists the types of knowledge which are described by
Romiszowski in pp. 243-249 of his 1981 book.

Romiszowski then outlines a four-stage skill cycle, applicable in the
cognitive, psychomotor, reactive’ (self-management) and ‘interactive’
(social interaction) skill domains. What he calls ‘reactive skills’ are
reactions expressing appropriate feelings, attitudes and values. Simi-
larly, ‘interactive skills’ express, in interpersonal contexts, appropriate

Table 6.1. Romiszowski's knowledge categories

1.1 concrete facts
1.1.1 concrete associations (things observed and remembered)
1.1.2 verbal (symbolic) information (including all knowledge of a factual
nature that has been gained by means of a symbolic language)
1.1.3 fact systems (structures or schemata)
1.2 procedures
1.2.1 linear procedures (chains)
1.2.2 multiple discriminations (distinguishing similar information)
1.2.3 algorithms (procedures which may be complex but which
guarantee successful performance if followed correctly)
2.1 concepts
2.1.1 concrete concepts (classes of real objects or situations)
2.1.2 defined concepts (concepts which are classes of other concepts and
cannot be learned without the use of a suitable language)
2.1.3 concept systems (structures or schemata)
2.2 principles
2.2.1 rules of nature (principles we can observe to be in operation in the
world either by direct observation of by inference from their effects)
2.2.2 rules of action (general heuristics regarding the appropriate actions
or reactions to specific situations)
2.2.3 rule systems (theories or strategies suitable for a given class of
problems).
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feelings, attitudes and value systems: ‘voluntary reactions and actions,
planned to lead to certain goals and involving the skills of self-control’
(p. 226). The four stages of the cycle (perceive, recall, plan, and perform)
are said to be usually but not always involved in skilled performance.

The ‘expanded’ skill cycle is presented in figure 6.1. Romiszowski
(1981, p. 257) presents the skill cycle as ‘a language for analysing skills’,
helpful in identifying gaps between performance requirements and
trainee abilities. It is ‘a taxonomy if you like’, but ‘no hierarchical
dependencies are implied’.

The complete model of skill development therefore involves the
operation of a skill cycle in which knowledge is selected for a particular
purpose and used according to a plan. This produces results which act
as new information to be evaluated in relation to purpose and plan.

Skills which require little planning and show little variation in
execution from one instance to another are described as ‘reproductive’
while those which require strategic planning and show substantial
variations in execution are termed ‘productive’. Reproductive skills
generally map onto Bloom’s categories of knowledge, comprehension
and application, while productive skills involve analysis, synthesis and

PERCEIVE ® RECALL
(1) ATTENTION: ability to (4) INTERPRETATION: ‘knowing the
concentrate on the task language’ of the stimuli
(2) PERCEPTUAL ACUITY: (5) RECALL PROCEDURES:
ability to recognise the stimuli having a suitable algorithm ‘in store’
(3) PERCEPTUAL DISCRIMINATION: (6) RECALL SCHEMATA: having
ability to identify the stimuli in a relevant concepts and
‘noisy’ environment principles ‘in store’
PERFORM PLAN
{10) INITIATION: ability to make (7) ANALYSIS: ability to re-structure
and act on a decision the problem situation
(11) CONTINUATION: ability to (8) SYNTHESIS: ability to generate
‘see through'’ the action to the end alternative solutions
(12) CONTROL: ability to ‘self- (8) EVALUATION: ability to ‘think
correct’ one's actions through' alternatives and
automatically @ implications

Fig. 6.1. Romiszowski’s skill cycle.
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evaluation. In table 6.2 the reproductive — productive skill continuum is

shown to apply to skilled performance in all four domains. This skills

schema is intended as a means of analysing instructional objectives so

as to determine sources of difficulty, before one looks for effective ways

to overcome them.

Table 6.2. Romiszowski's schema of skill categories

Type of ‘’knowledge content’

Reproductive skills
Applying procedures
(algorithms)

Productive skills
Applying principles
and strategies

Cognitive skills
Decision-making,
problem-solving,
logical thinking, etc.

Psychomotor skills
Physical action,
perceptual acuity, etc.

Reactive skills
Dealing with oneself;
attitudes, feelings,
habits, self-control.

Interactive skills
Dealing with others.

Applying a known
procedure to a known
category of ‘problem’,
e.g. dividing numbers,

writing a
grammatically
correct sentence.

Sensori-motor skills;
repetitive or
automated action,
e.g. typewriting,
changing gear,
running fast.

Conditioned habits
and attitudes, e.g.
attending, responding
and valuing, and
approach/avoid
behaviours.

Social habits;

conditioned responses,

e.g. good manners,
pleasant tone, verbal

habits.

Solving ‘new’
problems; ‘inventing’
a new procedure, e.g.
proving a theorem,
writing creatively.

‘Strategy’ skills or
‘planning’ skills; arts
and crafts, e.g. page
layout design,
‘road sense’,
playing football.

‘Personal control’
skills, developing a
‘mental set” or a
value system;
self-actualisation.

‘Interpersonal control’
skills, e.g. leadership,
supervision,
persuasion, discussion,

salesmanship.
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Evaluation

Although Romiszowski provides clear definitions for most of the key
concepts, he does not try to pretend that real-life learning is easy to
analyse. He recognises that a lot of mental activity is subconscious or
unconscious and that teachers have little influence on many aspects of
learning (especially abilities and attitudes).

Romiszowski uses four knowledge categories where Bloom used
three, since he identifies conceptual knowledge as a separate category,
distinct from knowledge of principles. Apart from this and his treat-
ment of metacognition as a process rather than a distinct type of
knowledge, Romiszowski’s categories closely resemble those used
twenty years later by Anderson and Krathwohl (2001) in their revision
of Bloom’s taxonomy.

The expanded skill cycle provides a coherent conceptual framework
for understanding thinking and learning. It is comprehensive in scope
since it deals with knowledge content (under recall), with experiential
learning processes, and with mental and physical activity in all skill
domains. Cognitive, affective and conative aspects of thinking and
learning are covered, and the emphasis on a cycle of planning, acting,
monitoring and evaluating shows that metacognitive processes are
seen as very important (although Romiszowski uses different termin-
ology). It is worth noting that what Romiszowski terms reactive and
interactive skills correspond closely to what Gardner (1983; 1993) called
‘intrapersonal’ and ‘interpersonal’ intelligence; and to what Marzano
calls the ‘self system’.

The skill cycle perceive, recall, plan, perform is not unlike Kolb’s (1984)
experiential learning cycle concrete experience, reflective observation, ab-
stract conceptualisation, active experimentation. It has the advantage of
using simpler terms and expanding each category into three sub-
categories. However the distinction between perceive and recall is one
that is often not easy to make, since the terms have overlapping meanings
and individual differences and learning histories come into play.

It is interesting that Romiszowski places Bloom’s analyse, synthesise,
evaluate under the single heading of planning skills and in fact
subsumes the whole of Bloom’s taxonomy under only half of the
skill cycle: recall and plan. This makes good sense in that planning is
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for a purpose and results in action (mental or physical performance),
while the inclusion of a perceive quadrant usefully allows for instruc-
tional objectives which depend on learning to see, hear or feel things
differently, in academic as well as in practical and social activities.

While there is no unifying principle underlying Romiszowski’s
categorisation of knowledge, he does see skilled performance as
depending on the availability of prerequisite knowledge. His skill
cycle schema is consistent with conceptions of problem-solving, learn-
ing and instruction as goal-directed exploratory processes which arrive
at solutions through successive approximations as well as by using
linear algorithmic procedures.

So far as values are concerned, no list of appropriate or desirable com-
petencies, attitudes or dispositions is provided. However Romiszowski
makes it clear that he believes that instructional technology can help
more people reach high levels of skilled performance, although this is
limited by whatever constraints are imposed by time and money.

Like many other instructional designers, Romiszowski adopts a
rationalist technological approach derived from systems engineering.
However he is eclectic in seeing value in psychological and pedagogical
theories from behaviourist, humanistic and cognitive traditions. He
settles for a mix of algorithmic and heuristic approaches and for
‘guided discovery’ in preference to solely expository or discovery
pedagogical approaches. The mix and balance will depend on the
type of task, on situational factors and on learner characteristics.
When he applies his conceptual framework in the design of group as
well as individualised learning experiences, Romiszowski (1984) takes
a learner-centred stance.

By linking planning with the productive quality of a skill,
Romiszowski is giving pride of place to constructive and creative
mental processes inside the ‘black box’. He thereby acknowledges
the limitations of the behavioural ‘performance type’ approach of
Mager and Beach (1967).

The great strength of Romiszowski’s analysis is its simplicity and
avoidance of idiosyncratic terminology. It should certainly be mean-
ingful and useful to teachers and other educational professionals and it
is also readily accessible to learners. Of all the classification systems we
have examined, this one ranks highly in its potential relevance for

257



258

Frameworks for Thinking

lifelong learning, since Romiszowski draws on literature and extensive
consultancy experience in post-compulsory contexts. There are many
examples provided in the 1981 book to show how the analysis can be
applied to ‘diagnose’ inadequate performance in real-life situations, in
the workplace and in educational and training settings.

The concept of a skill cycle is an attractive one, as it sustains the idea
of meaningful goal-directed activities rather than of isolated compon-
ents, even though in practice thinking and learning may consist of a
large number of cycles (some of them incomplete) arranged in many
different ways.

One possible weakness of an all-embracing analysis is that it may not
be sufficiently detailed for specific areas of application, but Romiszowski
readily acknowledges this. He does, however give considerable im-
portance to knowledge and skills in the psychomotor and affective
domains.

Romiszowski has provided a flexible classificatory framework which
is highly compatible with variations on a ‘plan-do-review’ instructional
model. It would be a fruitful exercise to examine its goodness of fit
with key skills as identified in the UK and many other countries.

Summary: Romiszowski

Relevance for

Purpose and structure  Some key features teachers and learning
Main purpose(s): Terminology: Intended audience:
* to improve ¢ clear, simple and « designers of instruction
instructional design understandable by « teachers and trainers
« to identify gaps learners as well as « researchers
between objectives teachers

and performance

Domains addressed: Presentation: Contexts:

* cognitive « small print size: * education
* conative not an easy read » work

« affective * citizenship
* psychomotor * recreation

 social
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Broad categories Theory base: Pedagogical stance:
covered: « eclectic and integrative, ¢ guided discovery

« self-regulation drawing on Ausubel, « use of a learning or
« reflective thinking Skinner, Gagné, and skill cycle

« productive thinking Piaget (among others)

* building understanding
* information-gathering

Classification by: Values: Practical illustrations

* phase in skill cycle * rationalist for teachers:

« productive— « technological « Illustration provided
reproductive skill for planning, teaching
dimension and assessment

« skill domain

Wallace and Adams’ Thinking Actively in a Social
Context’ (TASC)

Description and intended use

This framework was developed by Adams and Wallace (1990) to
support curriculum developers, teachers and parents in enhancing
the ‘thinking capacity” of pupils in primary and secondary schools. It
is described as a problem-solving framework and was first used in the
context of disadvantaged communities in South Africa. It was intended
to have wide applicability, irrespective of age and culture.

By identifying and formulating problems which are relevant to
themselves, children should be explicitly taught that problems occur
when there are obstacles to achieving goals. They should then
be introduced to the TASC problem-solving model, but not to the
exclusion of all others.

The TASC model is presented as a cyclical process, represented by a
wheel with eight sectors (figure 6.2).

Each of these eight areas of thinking is then broken down into 5-10
subskills or ‘tools’, which are supported with a rationale and examples
of questions for parents or teachers to ask to support that kind of
thinking. An abbreviated version is given in table 6.3.

TASC is supported by a thoroughly worked out set of pedagogical
principles, extensive K-12 resource materials (Wallace et al., 1993) and
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Fig. 6.2. The TASC problem-solving model.

suggestions for teacher development. It also incorporates an extended
analysis of ‘basic thinking skill categories’ which are said to be espe-
cially relevant for work with less successful learners in all areas of the
curriculum. These are grouped under the broad headings:

 knowledge

« attitudes and motivation
* metacognition

« skills and processes.

As there is a considerable amount of overlap between the extended
analysis and the original, we present here only the more elaborated
components. The elements included in table 6.4 are not intended to
provide a comprehensive coverage, nor to be entirely original.
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Table 6.3. Selected tools for effective thinking, using the TASC

framework

Gather / organise .

Identify

Generate

Decide

Implement

Evaluate

Communicate .

Learn from experience

systematic exploration, using senses and memory
question available data
problem recognition

search for additional information
explore goals

question — what is needed?
represent information clearly

produce ideas
consult with others
compare options

look at possible consequences

other people’s views for and against
establish priorities

select a course of action

make a case for the chosen course of action
plan steps and ways of monitoring

monitor progress and check efficiency
consider alternatives and revise plan if necessary

how far goals have been achieved
efficiency of personal and group processes and
strategies

justify decisions

evaluate the evidence that informed decisions
exchange ideas on interaction and group organisation
recall, recount and explain succinctly

analyse and reflect on the problem-solving

process

compare present with past performances

revise the whole problem-solving procedure

seek to generalise and transfer what has been learned

Evaluation

TASC offers a practical framework to support problem-solving

through the structure of its organising ‘wheel” or stages of the process.
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The broad categories of thinking constitute a framework rather than
a taxonomy, as a number of the skills in the different sections overlap.
The TASC model includes all the cognitive and metacognitive categor-
ies one might expect, including strategic thinking and reflection on
what has been learned. The TASC “Tools for Effective Thinking’
comprise a mixture of strategies that accommodate logical, creative
and practical thinking. Dispositions are included under attitudinal and
motivational factors, as well as under the communication heading. The
framework is offered as a guide to structure and develop thinking,
especially through collaborative problem-solving and by enabling
parents, teachers and learners to break each of the stages down into
manageable skill areas where this is needed.

Table 6.4. Elaborated descriptions of selected TASC skill areas

Attitudinal and * being purposeful and optimistic
motivational factors « interacting actively with the environment

avoiding impulsive responses

recognising the need for systematic exploration,
accuracy and precision, making comparisons,
summarising experiences, planning, being
flexible in approaching problems, being
persistent

being willing to work co-operatively or
independently as the occasion demands

Metacognition * being aware of incongruity, incompletion,
the existence of a problem

selecting appropriate modes of problem
representation

selecting cognitive strategies

allocating attentional resources

solution monitoring
sensitivity to feedback
awareness of one’s strengths and weaknesses,

and acting accordingly

* balance between critical, analytical and creative
thinking

* planning



Using gathered
information to
identify and solve

problems

Communicating
with co-learners
and communicating

the outcome

Learning from
experience
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relating new data to previous experiences

being aware of disequilibrium, incompletion,
incongruity

distinguishing between relevant and irrelevant
information

selecting of representation: e.g. codes, conventions,
symbols, diagrams, pictures, drawings, tables,
charts, summaries, keywords, spider diagrams

seeking relationships between objects, events,
experiences

keeping in mind various pieces of information

comparing objects, events, experiences

finding the class or set to which objects, events,
experiences belong

understanding and using spatial and temporal
references and patterns, including various viewpoints

analysing information, problems into parts

synthesising ideas from various sources

thinking about different possibilities and

consequences

using logical evidence to prove things and
defend opinions

avoiding egocentric communication —
thinking things through before beginning to

communicate

being clear and precise — avoiding blocking

selecting an appropriate mode for communication

giving instructions clearly — using logical
evidence to defend opinions

being an active listener

comparing new experiences with previous ones

classifying objects, events, experiences, problems,
solutions

considering other circumstances in which the
information, experience, outcome, insight might
apply

« deriving rules and principles from experiences

« hypothesising and predicting about related
problems/issues




264

Frameworks for Thinking

The importance of motivation is appropriately stressed by Wal-
lace and Adams, and in the books which support TASC there are many
examples of problem-solving which learners will find emotionally
engaging.

As with Halpern’s approach to teaching critical thinking (Halpern,
2002), the TASC framework is intended to help with the development
of lifeskills (Wallace, 2003). To this end it encourages discussion and
dialogue, as well as the public sharing of thinking after the event. The
emphasis on addressing real-life problems is part of the authors’
attempt to facilitate the transfer and future use of problem-solving
skills.

The TASC approach draws on a rationale based on the work of
Vygotsky (1978) and the importance of social interaction in developing
higher psychological processes. Other information-processing theories
of intelligence and cognitive development are also cited, in particular
Sternberg’s (1985) “Triarchic Theory of Intelligence’, and Borkowski’s
model of the executive system (Borkowski, 1985). Metacognition is
treated so as to bring out its knowledge and working aspects, and the
descriptors used convey the importance of cognitive self-regulation
through what cognitive psychologists call executive function. A simpler
way of describing TASC is that it is not only about problem-solving, it
is about learning how to learn.

As to the detail included within each sector or area of the model, the
authors make no claim for comprehensive coverage. The extended
analysis was developed after early classroom trials had indicated that
a more specific focus was needed in certain areas. The language used
is not intended to be prescriptive, but it is meant to be shared,
with alternative simpler phrasing negotiated with learners where
needed. This pragmatic approach to framework development is a
highly distinctive feature of TASC.

Teachers will find the TASC cycle easy to understand and will
welcome the fact that they can adapt it to the needs of pupils in
different areas of the curriculum. It does, however, present significant
challenges in that teachers are expected to model the processes they
wish to develop, to provide frequent opportunities for learners to
practise problem-solving and to move learners towards much greater
autonomy.
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Some evaluation of the impact of the TASC approach has been

undertaken: on problem-solving (Maltby, 1995), on gifted pupils in

South Africa (van der Horst, 2000) and as a means of staff development
(Adams and Wallace, 1991).

Summary: Wallace and Adams

Purpose and structure

Some key features

Relevance for teachers
and learning

Main purpose(s):

to support the
development of
problem-solving and
thereby improve
achievement and
attitudes

to prepare students for
active roles in society

Domains addressed:

cognitive
affective
conative

social

Broad categories

covered:

self engagement

and self-regulation
reflective thinking
productive thinking
building understanding

information-gathering

Terminology:

« very clear terminology

in everyday language,
to be used by learners
in discussion and
reflection

Presentation:

* as a series of practical
guides for teachers
with the theoretical
rationale developed
in articles

Theory base:

» Vygotsky's
development of
higher psychological
processes

« Sternberg’s “Triarchic
Theory of Intelligence’

 Bandura’s social
learning theory

Intended audience:

e curriculum developers

* educational
psychologists

« teachers and parents

* learners, including
those for whom English
is a second language

Contexts:

e education
* work

« citizenship
e recreation

Pedagogical stance:

« start with real-life
problems

« collaborative
problem-solving as a
practical context in
which to develop
transferable skills

e move from modelling to
guided activity to
autonomy

provide ample practice
in strategy use

« emphasise motivation
and self-regulation



266

Frameworks for Thinking

Classification by: Values: Practical illustrations

« broad stages in the « to develop for teachers:
problem-solving self-confident and * plenty of practical
process with identified motivated learners. examples are included in
sub-skills or ‘tools’ a series of books for

pupils, teachers and
parents

Jonassen and Tessmer’s taxonomy of learning outcomes

Description and intended use
This taxonomy was created by Jonassen and Tessmer (1996/7) primar-
ily ‘for the development and evaluation of computer-based learn-
ing systems for higher order thinking skills’ (Jonassen, Tessmer and
Hannum, 1999, p. 30). They argue that current taxonomies should be
adapted to take account of developments in instructional technology
and educational research, particularly the development of multimedia
and Internet-based instruction (Jonassen, Prevish, Christy, Stavurlaki,
1999). They specifically seek to take account of higher-order di-
mensions of thinking such as ampliative (knowledge extension) skills,
self-awareness and self-control.

The taxonomy, as shown below, has 11 broad categories of learning
outcome, with a total of 35 sub-categories:

* declarative knowledge
« cued propositional information
* propositional information
* acquiring bodies of information
« structural knowledge
* information networking
* semantic mapping / conceptual networking
« structural mental models
* cognitive component skills
« forming concepts
* reasoning from concepts
* using procedures
* applying rules
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« applying principles

 complex procedures found in well-structured problems
situated problem-solving

* identifying/defining problem space
 decomposing problems

« hypothesising solutions

« evaluating solutions

knowledge complexes

 mental modeling

ampliative skills

e generating new interpretations

« constructing/applying arguments

+ analogising

« inferencing

self-knowledge

« articulating content (prior knowledge)
« articulating sociocultural knowledge
« articulating personal strategies
reflective self-knowledge

« articulating cognitive prejudices or weaknesses
executive control strategies

» assessing task difficulty

* goal setting

« allocating cognitive resources

* assessing prior knowledge

* assessing progress/error checking
motivation (disposition)

« exerting effort

« persisting on task (tenacity)

* engaging intentionally (willingness)
attitude

« making choices.

Jonassen and Tessmer believe that their categories are suitable for
widespread general use in education and training and regard their
taxonomy as a suitable instructional design tool in tasks such as
mapping a curricullum and developing materials and assessments.
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They seek to combine the steps of task analysis and outcome classifi-
cation to make them ‘a concurrent design process’ (Jonassen, Tessmer
and Hannum, 1999, p. 31). They suggest that knowledge of a tax-
onomy can facilitate task analysis in instructional design (Jonassen
et al.,, 1989). In 1999 they make the stronger claim that ‘if you are
unable to articulate the kind of thinking (by classifying the kind of
learning outcome required) that you expect learners to accomplish,
you have no business trying to design instruction to support that
learning’ (Jonassen et al., 1999, p. 31).

Evaluation

This is a broad-brush framework rather than a coherently-structured
taxonomy. The authors do not specify a single organising prin-
ciple used to distinguish different kinds or features of thinking, al-
though they do see task analysis in terms of creating learning
hierarchies in which a higher-order outcome (such as problem-solving-
or constructing a mental model) depends upon lower-order outcomes
(such as concept formation or information processing) which need to
be mastered by the learner first. As it stands, however, the scheme is
not strictly hierarchical and is therefore best seen as a framework.

All kinds of learning outcome, whether cognitive, motor or psycho-
social, can be categorised by using the framework. It brings together
cognitive, metacognitive, affective and conative (motivational) di-
mensions. While it can be argued that the main categories are com-
prehensive, some areas are treated in more detail than others, the
section on motivation (dispositions) being far from complete. In a later
paper Jonassen provides more detail about problem-solving, setting
out 11 types of problem-solving outcome along the well-structured to
ill-structured dimension (Jonassen, 2000).

Gagné’s taxonomy (Gagné, 1985) and Merrill's Component Display
theory (Merrill, 1983) are acknowledged by the authors as influencing
their own thinking (Jonassen et al., 1999). Cognitive and constructivist
ideas predominate and the analytic assumption is made that know-
ledge and human activity can be characterised as discrete cognitive
states’ (Jonassen et al., 1999, p. 30). All of the learning outcomes are
expressed in mentalistic rather than behavioural terms and some (such
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as ‘allocating cognitive resources” and ‘defining problem space”) would
be very difficult to operationalise.

The theoretical constructs for the framework come from contem-
porary educational research in psychology and sociology, as well as
drawing on philosophical concepts. For example the importance given
to metacognitive and motivational aspects of learning implies an active
model of knowledge construction. The authors also acknowledge
the importance of context for learning, by including a category of
situated problem-solving (see Jonassen, 1997; 2000).

We concur with the authors’ claim to have improved on the taxono-
mies of Bloom, Gagné and Merrill by including learning outcomes
which:

a. reflect learned behaviours (by which they seem to mean abilities
rather than skills) including inferencing, analogising, assessing
task difficulty and decomposing problems;

b. reflect cognitive structures acquired in learning such as structural
knowledge, self-knowledge and mental models; and

c. atre traditional, such as attitudes, procedures, rules, concepts and
problem-solving.

In each of the main categories there are some headings and terms
which are somewhat different from those used in other taxonomies,
such as ‘ampliative skill” and ‘structural knowledge’ (Jonassen, Beissner
and Yacci, 1993). However, it is possible to relate these to other
conceptualisations. For example, a ‘conceptual network’ is what
other theorists have called a ‘schema’ and ‘ampliative skills” refer to
aspects of critical and creative thinking.

By having an ‘ampliative skills’ category (by which they mean how a
learner reasons beyond given information through analogy and infer-
ence), Jonassen and Tessmer imply that the issue of transfer in learning
is not included or well covered in other accounts. Here they draw on
Moore’s work in critical and creative thinking (Moore, 1968) and claim
that these ‘knowledge enhancement skills” aim to make learning more
efficient and personally relevant, as learners generate new knowledge
and make meaningful connections within what they already know.

As the framework explicitly draws on a number of fields, the
terminology includes some unfamiliar terms, which may make it
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challenging for teachers. On the other hand, the inclusion of ‘trad-
itional” learning outcomes such as attitudes and concepts makes it
more accessible, as does the idea of ‘ill-structured’” problem-solving
situated in the real world. The authors also have a possible communi-
cative advantage in that they talk about self-knowledge and executive
control strategies instead of metacognition and self-regulation.

As the authors point out, the usability, comprehensiveness and
productivity of a taxonomy can only be properly assessed by applying
it in many contexts. One example of the successful application of the
taxonomy is a task analysis of what is involved in understanding the
structure, functions and powers of the US Department of Defense.'

We believe that their framework offers considerable promise, espe-
cially in the field of computer-assisted learning, for which it was
designed. Although it has more categories than Marzano (2001a)
uses, it is a serious contender for widespread use in school-age as
well as post-16 contexts. It is broad in scope, focuses on a range of
learning outcomes and can cope with the application of knowledge and
skills in complex situations such as problem-solving and work-based
learning.

Summary: Jonassen and Tessmer

Relevance for teachers

Purpose and structure  Some key features and learning
Main purpose(s): Terminology: Intended audience:
« instructional design, « far from simple * designers of
especially of instruction and
computer-based assessment
learning systems to » researchers
help develop
higher-order thinking
skills

' See: http:/www.kihd.gmu.edu/immersion/dod/deliverables/task_analysis.htm
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Domains addressed: Presentation: Contexts:

* cognitive * academic * education

* conative » work

« affective * citizenship
 psychomotor * recreation

* social

Broad categories Theory base: Pedagogical stance:
covered: « eclectic, including e constructivist

« self-regulation educational psychology e the sociocultural

« reflective thinking (e.g. Gagné) and situated nature of
« productive thinking * cognitive psychology thought and knowledge
* building understanding  and instructional design  are recognised

« information-gathering (e.g. Merrill)

Classification by: Values: Practical illustrations

« types of knowledge * learner autonomy for teachers:

« features of thinking * higher-order thinking  * not worked out

« types of disposition

Hauenstein’s conceptual framework for educational
objectives

Description and intended use

It was in 1972 that Hauenstein first published an integrated taxonom-
ical framework in which he accommodated the cognitive, affective and
psychomotor domains (Hauenstein, 1972). His 1998 book sets out a
revised version of the original, based on the idea that teachers should
not lose sight of the whole person as a learner, since “We are what we
believe, what we think, and most of all, what we do’ (Hauenstein,
1998, p. 125). He identifies the long-term aims of education as being to
produce knowledgable, acculturated and competent individuals. Arguing
that the development of feelings, values and beliefs is just as important
as gaining knowledge, and critical of the devaluing of practical skills in
favour of the academic, Hauenstein points out that all learning in-
volves feeling and doing as well as thinking. He advocates experiential
learning and hopes that the use of his framework by teachers will en-
able students ‘to develop their critical, reflective and problem-solving
abilities and skills” in all three domains (1998, p. 29). More specifically,
his objectives are that ‘teachers and curriculum planners will have a
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better understanding of the learning process, be able to classify their
objectives accurately, be more cognizant of student learning levels, and
be better equipped to provide appropriate interconnected subject
matter, objectives and lessons for their students.” (1998, p. xii).

Hauenstein offers three hierarchical taxonomies as well as one in
which all three are integrated. The main organising principle is that of
a learning hierarchy in which lower-order processes are prerequisites
for higher-order processes. He claims that his taxonomies are compre-
hensive, with mutually-exclusive categories and he seeks to use terms
which ‘communicate the intent of the objectives to teachers in the
field’. All categories include sub-categories, ordered according to the
same principle which applies between levels in the hierarchy.

The composite Behavioural Domain taxonomy has five levels, defined
(in brief) in the following way:

1. Acquisition — Ability to receive, perceive and conceptualise a
concept, idea, or phenomenon in a specific context.

2. Assimilation — Ability to comprehend and make appropriate re-
sponses in a situation. Ability to transfer and transform concepts,
ideas and perceptions to a similar situation.

3. Adaptation — Ability to modify knowledge, skills and dispositions
which conform to ascribed qualities, criteria and standards. Ability
to demonstrate intellectual and physical abilities and skills with
desired qualities and characteristics to do a task or solve a problem
in practical or simulated contexts and exhibit a preference for
certain values.

4. Performance — Ability to evaluate situations and be productive.
Includes the act of analysing, qualifying, evaluating and integrating
knowledge, values and beliefs to act in accord with the situation.

5. Aspiration — Ability to synthesise knowledge and seek to master
skills and demonstrate these in behaviour. Students can synthesise,
hypothesise and resolve complex problems, and seek to originate
and perfect their abilities and skills.

(based on Hauenstein, 1998, pp. 116-119)

In table 6.5 the complete framework is set out in abbreviated form,
with a distinction being made in all cases between short-term (achiev-
able within a single lesson) and longer-term objectives. It is important
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Table 6.5. Hauenstein's abbreviated taxonomy of educational

objectives

Behavioural Cognitive Affective Psychomotor
Domain Domain Domain Domain
Short-Term Objectives

1 Acquisition Conceptualisation Receiving Perception

* Receiving

¢ Perception

* Conceptuali-
sation

2 Assimilation
* Responding
e Compre-
hension
o Simulation

3 Adaptation
* Valuing
 Application

 Conformation

« Identification
e Definition

« Generalisation

Comprehension
* Translation
* Interpretation

* Extrapolation

Application
« Clarification
 Solution

Long-Term Objectives

4 Performance
* Believing
* Evaluation
¢ Production

5 Aspiration
* Behaving
* Synthesis
e Mastery

Evaluation
* Analysis
e Qualification

Synthesis
 Hypothesis
¢ Resolution

¢ Awareness
+ Willingness
¢ Attentiveness

Responding
¢ Acquiescing
« Complying
¢ Assessing

Valuing

» Accepting
¢ Preferring
 Confirming

Believing
¢ Trusting

¢ Committing

Behaving

¢ Sensation

¢ Recognition
» Observation
* Predisposition
Simulation

¢ Activation

¢ Imitation

e Coordination

Conformation
* Integration
» Standardisation

Production
 Maintenance

e Accommodation

Mastery

* Demonstrating ¢ Origination

* Modifying

o Perfection

(based on Hauenstein, 1998, p. 124)

to note that the Behavioural Domain is not an additional domain, but

a composite in which there are only 15 sub-categories, in place of a

total of 63 in the cognitive, affective and psychomotor domains.

Hauenstein’s treatment of both the affective domain and the behav-

ioural composite closely resembles Krathwohl, Bloom and Masia’s

(1964) classification of educational goals in the affective domain.
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There is also a family resemblance between Hauenstein’s cognitive
domain taxonomy and the pioneering work of Bloom and his team
(1956). We shall now compare and contrast these two cognitive
domain taxonomies.

At Level 1 Bloom and Hauenstein both include the process of
remembering (recall and recognition). Hauenstein calls Level 1 Con-
ceptualisation, which has the sub-categories of Identification’, ‘Defin-
ition’ and ‘Generalisation” (by which he means the ability to explain a
term or outline a process). At Level 2 (Comprehension) the sub-categories
in the two taxonomies are identical and at Level 3 (Application) the
only difference is that Hauenstein has two sub-categories, Clarification
and Solution of problems. Despite the fact that Conceptualisation in-
cludes some processes (such as explaining) which Bloom may have
seen as demonstrating comprehension, the two taxonomies are very
similar at this level of ‘short-term objectives’.

Hauenstein claims that his treatment of ‘long-term objectives’ pro-
vides a better account of critical thinking, reflective thinking, problem-
solving and decision-making than Bloom’s ‘higher-order’ categories
analysis, synthesis and evaluation. Hauenstein uses only two categories,
Evaluation and Synthesis, each with two sub-categories. He sees ‘Analy-
sis’ as a necessary part of Evaluation, preceding measurement against a
criterion or standard (which he calls ‘Qualification’). Synthesis follows
Evaluation and is defined as “ability to hypothesise and resolve complex
problems which yield new arrangements and answers’ (Hauenstein,
1998, p. 49). Synthesis is seen as the highest level of thought, as it can
include creative, innovative thinking. Hauenstein differs from Bloom
in placing Evaluation below Synthesis and in treating Analysis’ as only a
sub-category.

Evaluation

Hauenstein’s conceptual framework is a worthy attempt to fulfil
Bloom’s original vision of an all-encompassing system for classifying
educational goals (Bloom, 1956). The Behavioural Domain framework
provides a simple and useful general tool for understanding learning,
while the Cognitive Domain framework is similarly useful for under-
standing thinking. In both Hauenstein places as much if not more
emphasis on psychological processes as on educational goals.
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As with Bloom’s taxonomy, Hauenstein’s work provides a heuristic
framework rather than a theory. However, it is compatible with
Piagetian theory (Piaget, 1952) and focuses attention on the learning
process and on the long-term acquisition of valued dispositions. It
covers all domains of human experience and performs a useful func-
tion in drawing attention to the importance of practical abilities
through its treatment of the psychomotor domain and of the cognitive
domain category Application.

Within the cognitive domain the terminology and definitions used
are clear and accessible, with four of the categories being the same as
those used by Bloom. Within the composite Behavioural Domain, the
meanings of the terms ‘simulation’ and ‘conformation’ are unclear
unless reference is made to the definitions and examples provided.

Hauenstein’s claim for comprehensiveness seems a reasonable one,
especially as he includes affective and psychomotor processes and
makes frequent references to will, self-discipline and effort. However,
his claim for mutually-exclusive categories can be challenged, as over-
laps can be found. For example, within the cognitive domain, concep-
tualisation and comprehension may at times be hard to distinguish, as
may be the problem-solving involved in Application and Synthesis,
while varying degrees of analysis may be involved in lower-order
processes than Evaluation. Overlaps within the affective and compos-
ite behavioural domains are even more likely to occur, as public access
to feelings, beliefs and dispositions is more problematical than in the
case of knowledge and understanding.

There appear to be two principles for organising all domains in
Hauenstein’s framework: a hierarchy based on skill and performance
prerequisites and the progressive internalisation that takes place
through learning. However, he does not provide many examples to
illustrate how consistently those principles operate and it is where he
combines categories from three domains to create the Behavioural
Domain that their applicability is hardest to test. The first principle can
be questioned as it does not always seem necessary for knowledge to
be applied before evaluation takes place (e.g. the evaluation of a truth
claim). The separation of Analysis and Synthesis is also problematical,
since these processes are always complementary, both requiring aware-
ness of part—whole relationships. So far as internalisation is concerned,
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this principle is perhaps more applicable in the affective and psycho-
motor domains than in the cognitive domain. Complex concepts may
require as much if not more internalisation than the procedures used
in evaluation, and creative synthesis may become less, not more, likely
if knowledge is internalised to the extent that its use becomes too rigid
or predictable. It is certainly true that critical thinking and reflective
thinking are facilitated by internalised dispositions, but the same can
be said of Level 1 processes such as definition (where a disposition for
cognitive clarity is very helpful).

Hauenstein believes that: ‘individuals construct their own know-
ledge from their experience; individuals learn as whole persons; sub-
ject matter from various disciplines is interconnected, and that
curriculum and instruction should be student-centered’ (Hauenstein,
1998, p. ix). The holistic experiential-learning approach is clear, al-
though the emphasis is on individual much more than social and
societal development. Throughout the book there is frequent allusion
to the value of accepting and conforming to the ideas and values of
more experienced adults, with the model of an ideal student being
encapsulated in the following descriptors: ‘hard-working, clean, well
groomed, athletic, healthy, moral, ethical, patriotic, law-abiding, a lady,
a gentleman’ (1998, p. 79).

It is not clear that Hauenstein has provided a better account of
higher-order thinking (including critical and creative thinking) than
Bloom. Both approaches are open to the criticism that evaluation
(judgment of worth based on the application of standards or criteria)
can be holistic and intuitive and does not necessarily depend on
analysis. Indeed, evaluation can be seen as a metacognitive monitoring
component operating at all phases and levels of thought. Bloom’s
argument that, although evaluation is not necessarily the last step
in thinking or problem-solving, it requires to some extent all the
other categories of behaviour, has some force (since the processes
and products of synthesis and creative thinking are also evaluated).
Both Bloom and Hauenstein link evaluation closely with the affective
processes of valuing, liking and enjoying.

Although this framework has a welcome conceptual neatness and
simplicity and makes a useful distinction between short- and long-term
objectives, it is not fully worked out for classroom use, as it does not
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relate processes to curriculum content through a range of examples

and vignettes. Hauenstein has four knowledge categories (symbolic,

prescriptive, descriptive and technological), so a 5x4 matrix with

four types of knowledge for each cognitive process could be easily
constructed, as Anderson and Krathwohl (2001) have done.
Hauenstein does not explicitly take account of metacognition in his

book, but his framework is broad enough to accommodate this. It is a

strong contender for use in schools and in further and higher educa-

tion, especially if taken as a flexible starting point for planning courses

and systems of assessment where the development of personal qual-

ities and practical skills are just as important as cognitive performance.

Summary: Hauenstein

Purpose and structure

Some key features

Relevance for teachers
and learning

Main purpose(s):

¢ to improve
instructional design

« to help teachers be
more aware of
learning levels

Domains addressed:
* cognitive

e conative

« affective

* psychomotor

e social

Broad categories
covered:

* self-regulation

« reflective thinking

* productive thinking

« building understanding
« information-gathering

Terminology:
* not always
transparent

Presentation:

* logical and
well structured

« rather abstract, with
few concrete

examples

Theory base:

* draws heavily on
taxonomies by Bloom
and others

« uses Piagetian ideas of
assimilation and
adaptation

 knowledge is
constructed

Intended audience:
* curriculum planners
teachers

Contexts:
e education

Pedagogical stance:

* objectives-driven

 emphasises
cross-curricular links

« student-centred and
holistic

experiential learning
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Classification by: Values: Practical illustrations
« short-term v. long-term ¢ tension between for teachers:
objectives habitual conformity o few
 domain of experience and open-mindedness
« level in hierarchy of  emphasis placed on
prerequisites for individual rather than
learning on social development

* internalisation of
knowledge, skills and
dispositions

Vermunt and Verloop’s categorisation of learning activities

Description and intended use

In his doctoral research project, Vermunt developed a theoretical
framework for categorising approaches to learning, especially in
higher education (Vermunt, 1992). He built the framework around
cognitive, affective and metacognitive (regulative) dimensions. He
drew on several lines of research dating back to the 1970s, including
Flavell's ideas about metacognition (e.g. Flavell, 1979). In 1999
Vermunt and Verloop use the same dimensions to present what they
call a taxonomy or categorisation of learning activities. Their treat-
ment of the affective and regulative dimensions is rather more de-
veloped than in Vermunt’s earlier work (1996, 1998), while cognition is
treated in very much the same way. Vermunt and Verloop hope that
their formulation will be used to guide theory and research into
learning and instruction and will not prove too simple or too complex
for that purpose. The ‘taxonomy’ is not presented as an ‘“ultimate
solution’ and its authors do not claim that the categories are either
exhaustive or mutually exclusive. The various categories of learning
activities are summarised in table 6.6.

It should be noted that Vermunt and Verloop use the terms ‘meta-
cognitive’ and ‘regulative’ interchangeably when referring to a type of
learning activity (the other types being cognitive and affective). They
define the metacognitive regulation of learning processes as ‘exerting
control over one’s own cognitive and affective processing of subject
matter’ (1999, p. 262).
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Table 6.6. A categorisation of learning activities

Cognitive Affective/ Metacognitive
processing motivational regulation
Relating/structuring Motivating/ expecting Orienting/planning
Analysing Concentrating/exerting Monitoring/testing/
effort diagnosing
Concretising/applying Attributing/judging Adjusting
oneself
Memorising/ Appraising Evaluating/
rehearsing reflecting
Critical processing Dealing with emotions
Selecting

(Vermunt and Verloop, 1999, p. 259)

Vermunt and Verloop expand on the meaning of each category, but
mostly at an abstract or general level. Some paraphrased examples are
given below:

Relating/ structuring means looking for connections, including part-
whole relationships and those between new information and
prior knowledge.

Analysing means breaking down a whole into its parts and studying
those parts or aspects in a step-by-step fashion.

Concretising/applying includes thinking of examples and using sub-
ject matter to interpret experiences and solve problems.

Critical processing means forming a personal judgment of the cor-
rectness of information presented.

Selecting means finding and studying the most important parts.

Attributing means ascribing learning outcomes to causal factors.

Appraising means deciding whether a learning task is worth the time
and effort.

Dealing with emotions means being positive and coping with negative
feelings.

Monitoring/testing/diagnosing means observing, during task per-
formance, whether the learning process proceeds according to
plan, and if not, finding a reason.
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Evaluating means judging how far the learning proceeded as
planned and was successful.

Reflecting means thinking over what has happened as well as about
learning experiences in general.

Although they clearly favour a high degree of student self-
regulation, the authors develop further pedagogical implications of
their framework by taking each learning function and giving examples
of things teachers can do to activate learning where there is either
shared regulation of learning or strong teacher regulation. Thus, for
example, with shared regulation, a teacher might promote critical
processing by ‘having students present arguments, presenting conflict-
ing views, organising a group discussion’ (1999, p. 268), whereas with
strong teacher regulation a teacher might proceed by ‘telling arguments
in favour of and against a point of view, pointing out different possible
conclusions’ (p. 267).

It is the hope of the authors that their framework will provide a
common language for teachers and researchers to communicate about
student learning processes, especially in upper-secondary and post-
secondary education. They argue that using the framework to analyse
learning tasks, questions, assignments and examination questions will
help achieve a better balance of activities and will help avoid what they
term as ‘destructive frictions’ (1999, p. 270) between teachers and
learners.

Evaluation

This categorisation is better described as a framework than as a
taxonomy, since it does not have a consistent classificatory principle
within each domain.

The proposed set of categories is neither complete nor without
overlap, and several of them are combinations of processes which for
some purposes it would be helpful to distinguish. Vermunt and Ver-
loop’s framework is similar in many ways to Pintrich’s more elaborate
framework for self-regulated learning which appeared a year later
(Pintrich, 2000). When compared with Pintrich’s framework, it be-
comes clear that it deals only with mental activities, not explicitly with
behaviour.
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The authors succeed only partially in their purpose of identifying
core learning activities (most of which can equally be described as
thinking activities), since they do not fully embrace the idea that
students can extend as well as reconstruct knowledge, for example
through dialogic or experimental enquiry.

Vermunt and Verloop designed their framework with older adoles-
cents and adults in mind, but there is no reason to suppose that it is not
applicable at the primary stage. It does, however, have the limitation
that it was designed to apply primarily to academic rather than
practical learning.

In its present form, this categorisation of learning activities is more
appropriate for outlining a research agenda rather than for practical
use in the classroom. It has the advantage of being closely related to
two other dimensions of Vermunt’s research: conceptions of learning
and orientation to learning. It may have more appeal in higher educa-
tion than elsewhere, in view of its potential for informing research
on congruence and friction between individual differences in the
self-regulation of learning and teacher control.

Summary: Vermunt and Verloop

Relevance for

teachers

Purpose and structure Some key features and learning
Main purpose(s): Terminology: Intended audience:
« to provide a * clear definitions « researchers

theoretical framework for all categories « teachers

for guiding research * uses some specialist

and practice in vocabulary

learning and « some overlap

instruction between categories
Domains addressed: Presentation: Contexts:
* cognitive + academic journal * education
* conative article

« affective
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Broad categories
covered:

« self-engagement

« reflective thinking

« productive thinking

* building understanding
* information-gathering

Classification by:

 domain of experience

e time sequence in
regulation

Theory base:
* cognitive and

educational psychology,

with an emphasis on
active learning

Values:

* learning should be
meaningful and have
practical applications

Pedagogical stance:

* process-oriented
teaching as the
facilitation of
self-regulated
knowledge
construction by
learners

Practical illustrations

for teachers:

 examples provided
are at a general

* independence in level
thought and action

Marzano’s new taxonomy of educational objectives

Description and intended use

Marzano’s initial purpose (1998) was to produce a theory-driven
meta-analysis of educational instruction using categories specific and
functional enough to provide guidance for classroom practice. In his
later book (2001a), the theory is presented as a taxonomy to help
teachers and others design educational objectives, spiral curricula and
assessments.

As illustrated in figure 6.3, the theoretical model is a hierarchical
system in which the self system controls the metacognitive system which
in turn controls the cognitive system. Each of these operates on the
retrieved content of an individual’'s knowledge domain, which com-
prises stored information and knowledge of mental and psychomo-
tor procedures. This knowledge can be represented linguistically,
non-linguistically or in an affective (emotional) form.

The three systems in figure 6.3 are said to form a hierarchy in terms
of the downward flow of information, once the self system has decided
to engage in a task (Marzano, 2001b). Marzano (2001a) makes the
additional claim that each level requires more conscious thought than
the one below it.

At the top of the hierarchy of consciousness and control is the
self system, in which attention and motivation are controlled in
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The self system
decides to engage

t 3

The metacognitive system sets
goals and strategies

Ay

The cognitive system processes
relevant information

il A

P

Knowledge domain (information and procedures)

Fig. 6.3. The basic structure of Marzano’s theory-based taxonomy.

accordance with beliefs and calculations of discrepancies between
perceived and desired states. ‘Because the mechanisms in the self-
domain are the working elements that define motivation and volition
in human behaviour, they have historically been referred to as conative
structures’ (2001a, p. 10). The self system is said to exert control over
the metacognitive system, which is concerned with goal specification,
process specification, process monitoring and disposition monitoring.
The metacognitive system in turn ‘exerts control over the cognitive
system that operates in the knowledge domains’ (2001la, p. 65).
Marzano also (2001b) sees the cognitive system as hierarchical, in
that knowledge retrieval is a prerequisite for comprehension, which is
a prerequisite for analysis, without which knowledge cannot be used.

The functions of Marzano’s three systems are shown in table 6.7,
grouped into six levels, each of which corresponds to a class of
educational objectives. It is clear that all levels of thinking from infor-
mation-gathering to strategic and reflective thinking are included in
this taxonomy:.

For each of the functions at the six levels, Marzano (2001b) provides
for teachers illustrative instructional objectives, cues or questions, the
question for generalising being: “What generalisations can be inferred
from this knowledge? (2001b, p. 187).
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Table 6.7. Marzano's six levels of educational objectives

System Level Function

Self 6 Examining the importance of the knowledge
Examining efficacy (ability to learn)
Examining emotions associated with knowledge
and motivation

Metacognitive 5 Specifying learning goals
Monitoring the execution of knowledge
Monitoring clarity
Monitoring accuracy

Cognitive 4 Knowledge utilisation decision-making
problem-solving
experimental enquiry
investigation

3 Analysis matching
classifying
error analysis
generalising

specifying
2 Comprehension synthesis

representation

1 Retrieval recall
execution

(based on Marzano, 1998, pp. 129-130 and Marzano, 2001b, p. 183)

The knowledge domain is comprised of declarative and procedural
knowledge. Declarative knowledge is subdivided into organising ideas
(principles and generalisations) and details (episodes, cause—effect se-
quences, time sequences, facts and vocabulary terms). Procedural
knowledge is said to consist of more or less complex mental and
psychomotor processes and skills. Mental skills are broken down
into tactics, algorithms and single rules.

Marzano’s new taxonomy is both a system for classifying educa-
tional objectives and a theoretical model of mental processes. At least
two classificatory principles are employed between the self, metacogni-
tive and cognitive systems: level of conscious control and direction of
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information flow. However, within the cognitive system the hierarchical
principle is expressed not in terms of conscious control but in terms of
logical or psychological necessity.

The taxonomy is presented as explanatory as well as descriptive,
since Marzano began by constructing a theory to support his taxo-
nomic framework. He does not discuss the values implicit or explicit in
his theory, but it is certainly not value-neutral, as it is highly individual-
istic, using the metaphor of a control system with a powerful authority
in charge.

Insofar as it yields predictions about ‘what works’ educationally,
Marzano intends his taxonomy to be used prescriptively. He suggests
that his levels should be built into a spiral curriculum which empha-
sises process more than content, but seems more in sympathy with
teachers who set objectives and try to enthuse learners into adopting
them rather than with those who seek to develop participatory,
enquiry-based approaches to learning.

In Marzano’s writing, there is an all-pervasive emphasis on rational-
ity, to such a degree that emotions seem to be there not to be experi-
enced, but to be analysed to see if they are reasonable. At the same
time, he adopts a pragmatic approach, arguing that teachers should
base their practice on the evidence of ‘what works’, as established
through meta-analysis.

Evaluation
The scope of Marzano’s taxonomy is certainly very broad, based as it is
on a theory of thinking and learning which aims to be comprehensive.
It covers objectives which relate to mental activity, values, beliefs and
dispositions as well as observed behaviour. It builds on earlier work
(e.g. Marzano et al., 1988; Marzano, 1992), but differs in that it has
relatively little to say about creative thinking. It takes account of
conative and affective aspects of thinking, but does not attempt to
account for individual and situational differences in those domains.
The knowledge categories proposed by Marzano appear to be
comprehensive, not least because they are said to contain all “facts’
and ‘vocabulary terms’. However, he does not include ‘pattern’ or
‘system’ in his list, nor terms which refer to probabilistic knowledge of
social situations. His treatment of sub-categories is generally in need
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of greater justification: for example, it is not self-evident that the
sub-categories of knowledge utilisation are mutually exclusive nor
that they offer comprehensive coverage.

Although Marzano’s theory is clearly expressed, with clear defin-
itions and examples, there are some instances in which he defines
terms in unfamiliar ways. For example, he defines synthesis as ‘the
process of distilling knowledge down to its key characteristics’ (2001a,
p. 34), which contrasts with the more familiar idea of putting together
parts so as to form a (sometimes complex) whole. For Marzano,
matching involves the detection of differences as well as similarities
and in this case the term ‘compare’ or ‘compare and contrast” would
be more appropriate.

Marzano’s taxonomy has not been tested to see whether its struc-
ture is sufficiently robust to ensure consistent classification of instruc-
tional objectives and/or thinking skills. One possible area of confusion
is the inclusion of error analysis in the cognitive rather than the
metacognitive system. Marzano uses this heading to cover the evalu-
ation of the logic and reasonableness of knowledge claims and pro-
vides a list of informal fallacies which can be detected through critical
thinking. However, while the evaluation of another person’s thinking
is a cognitive activity, monitoring and detecting errors in one’s own
thinking involves metacognition.

Marzano (2001a, 2001b) makes many comparisons between his new
taxonomy and Bloom’s taxonomy of educational objectives (cognitive
domain) (1956). The main differences are his addition of the metacog-
nitive and self systems and his replacement of complexity with flow
of information as an organising principle. Other differences lie largely
in the detail, but especially in Marzano’s treatment of analysis
which incorporates elements from Bloom’s higher-order categories
of analysis, synthesis and evaluation.

We have here a largely coherent theory which draws on a wide
research in cognitive and educational psychology more than on theory
development in the fields of critical and creative thinking. Its basic three-
tier structure is similar to that developed independently by Demetriou
and Kazi (2001). Both Marzano and Demetriou distinguish between
cognitive, metacognitive (termed hypercognitive by Demetriou) and
self systems (self-representation for Demetriou). Demetriou and Kazi
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have accumulated an impressive amount of empirical support for their
model, which is even broader in scope than Marzano’s. Marzano pays
rather less attention than Demetriou and Kazi to non-cognitive
aspects of personality and says little about sensitivities to the situ-
ational and interpersonal factors which affect learning. His tendency to
ignore sociocultural aspects of knowledge construction is an un-
doubted weakness. Nonetheless, his theory is compatible with a
large number of the frameworks considered in this book, including
those of Anderson and Krathwohl, Bloom, Halpern, Hauenstein,
Jonassen and Tessmer, Pintrich, Presseisen, Romiszowski, and Stahl
and Murphy.

It remains to be seen how far Marzano’s theory will yield verifiable
predictions and findings with practical implications for teachers and
learners. One of its key features, the ‘downward’ direction of the flow
of information, is highly speculative and probably over-simplified. His
ideas about the amount of conscious thought needed at each level and
the dependence of each level on those below also await critical analysis
and experimental enquiry.

The three-tier structure of Marzano’s taxonomy has only a modest
level of empirical support from his own large-scale meta-analysis of
research on instruction (1998). The mean differences in achievement
gain produced by educational interventions making use of the three
systems are not great (27 percentile points for the self system, 26 for
the metacognitive system and 21 for the cognitive system). The stand-
ard deviations are so large that it is simply not possible to argue that it
is better to aim for change via the self system rather than through the
cognitive system.

Marzano seems to think of the metacognitive system as a sort of
computer, unlike the self system which deals with motivation, beliefs
and feelings. This does not accord with subjective experience, in which
motivation, beliefs and feelings are not disassociated from planning,
monitoring and evaluating, either when engaging in an activity or
when seeing it through. Conative, affective and cognitive aspects of
thought are not easily separable and all three are involved in planning,
monitoring and evaluating. Although Marzano does acknowledge
this when writing about the self system, we believe that the distinction
he makes between the self and metacognitive systems is too rigid.
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We also believe that the flow of information which constitutes
‘control” is more complex and interactive than Marzano suggests. It
cannot all be downwards, as he claims. For example, there are many
examples in the literature of self-concept and self-efficacy being en-
hanced as a result of cognitive skill acquisition. The brain does
not function like a strictly hierarchical military organisation. When
Marzano states that without a clear goal, task execution will break
down (2001b), he is evidently not thinking about many stages of
creative thinking. Representations of the self are formed through
experiences at all levels of consciousness and control. In Demetriou’s
empirically-supported model of the mind, there is more dynamic
interaction between levels and modules (Demetriou and Kazi, 2001)
than Marzano allows for.

Marzano’s theory has considerable potential for use in instructional
design, teaching, assessment, research and evaluation. He summarises
both general and specific instructional implications for practitioners,
many of which are applicable irrespective of the age range of learners.
He has already demonstrated its value as a research tool and plans to
extend what he claims to be the largest meta-analysis ever undertaken
(Marzano, 1998).

The fact that Marzano has already provided many illustrations of
how his new taxonomy may be used in primary and secondary educa-
tion makes it useful to teachers and other educational professionals. It
is not too complex for everyday use by teachers and learners and by
encouraging the clear statement of educational goals, it may help
teachers systematise and improve their practice. However, there are
a few cases where boundaries between categories may not be entirely
clear, because of the way in which the descriptors are defined.

The inclusion of a knowledge utilisation level, dealing with the
orchestration of thinking, makes Marzano’s taxonomy meaningful in
real-life problem-solving contexts in the workplace and elsewhere.
This feature, together with the importance given to the metacognitive
and self systems may help bring about improvements in formative and
summative assessment in relation to higher-level key skills and similar
learning objectives.

While this taxonomy is likely to stimulate various forms of enquiry,
it could have the effect of de-emphasising creativity as well as
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collaborative thinking and learning. Its most significant limitation is
the strength of its emphasis on individual cognitive performance,
compared with its treatment of interpersonal, cultural and systemic

aspects.

Summary: Marzano

Purpose and structure

Some key features

Relevance for
teachers and learning

Main purpose(s):

* to provide a
theory-grounded
taxonomy for
designing educational
objectives and
assessments

* to provide a research
tool for classifying
educational
interventions

Domains addressed:
* cognitive
e conative
« affective

* psychomotor

Broad categories
covered:

« self-regulation

« reflective thinking

* productive thinking

* building understanding
* information-gathering

Terminology:

« generally clear
but sometimes
idiosyncratic

Presentation:

» Marzano has published
his ideas in accessible
forms for a variety of
audiences

Theory base:

« eclectic, drawing on
the fields of cognitive
psychology,
neuropsychology,
linguistics, critical
thinking and informal
logic

Intended audience:

« designers of
instruction and
assessment

« teachers

 researchers

Contexts:

» education
» work

* citizenship
e recreation

Pedagogical stance:

« the effective teacher has
clear objectives at all
levels of the taxonomy
and makes decisions
based on theory-based
understanding and
research evidence

* prerequisites should

be mastered before

moving to higher levels

skills should be
orchestrated and applied

in meaningful ways
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Classification by: Values: Practical illustrations
* levels in a hierarchy * individualism for teachers:
of control  empiricism + many and varied
« level of consciousness  « high importance given
« direction of flow of to self-regulation and
information other productive habits
of mind

Sternberg’s model of abilities as developing expertise

Description and intended use
Well known for his ‘triarchic’ theory of critical, creative and practical

intelligence and to a lesser extent for his model of thinking styles

(1997), Sternberg has also written about abilities as forms of develop-

ing expertise (Sternberg, 2001; Sternberg and Grigorenko, 2002). He

claims that the development of expertise involves the interaction of at

least the following elements:

1.

Metacognitive skills: these refer to people’s understanding and con-
trol of their thought processes. For example, such skills would
encompass what an individual knows about writing an essay or
solving arithmetic problems, both with regard to the steps involved
and with how these steps can be executed effectively. Seven particu-
larly important metacognitive skills are: problem recognition; prob-
lem definition; problem representation; strategy formulation;
resource allocation; monitoring of problem-solving; and evaluation
of problem-solving. All of these skills are deemed to be modifiable,
yet Sternberg (2001) notes that students are often resistant to
metacognitive training.

. Learning skills: these are seen as sometimes explicit, when we make

an effort to learn, or implicit when we pick up information inciden-
tally, without any systematic effort. Examples of learning skills are:
selective encoding, which involves distinguishing relevant from
irrelevant information; selective combination, which involves put-
ting together the relevant information; and selective comparison,
which involves relating new information to information already
stored in memory.
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3. Thinking skills: there are three main kinds of thinking skill that
individuals need to master —

o critical (analytical) thinking skills, including;: analysing, critiquing,
judging, evaluating, comparing and contrasting, and assessing;

* creative thinking skills, including: creating, discovering, inventing,
imagining, supposing, and hypothesising;

o practical thinking skills, which are ‘involved when intelligence is
applied to real world contexts’ (Sternberg at al, 2000, p. 31) and
depend heavily on ‘tacit knowledge, namely the procedural know-
ledge one learns in everyday life that usually is not taught and
often is not even verbalized’ (Sternberg et al., 2000, p. xi).

These three aspects are viewed as comprising ‘successful intelli-
gence’, which Sternberg et al. (2000, p. 93) define as ‘the ability to
achieve success in life, given one’s personal standards, within one’s
sociocultural context. Ability to achieve success depends on capitaliz-
ing on one’s strengths and correcting or compensating for one’s
weaknesses through a balance of analytical, creative, and practical
abilities in order to adapt to, shape, and select environments.’

4. Knowledge: declarative knowledge is knowledge of facts, concepts,
principles, laws etc. — ‘’knowing that’. Procedural knowledge is know-
ledge of procedures and strategies — ‘knowing how’. Sternberg does
not devalue teaching for knowledge outcomes, as without this
foundation students cannot think critically about what they know.

5. Motivation: while noting that it is indispensable for school success,
Sternberg has tended not to consider motivation to the same extent
as the cognitive elements. In setting out his model, he briefly refers
to McClelland’s (1961) theory of achievement motivation and Ban-
dura’s self-efficacy (1997), but makes no reference to more contem-
porary work. He gives the following examples of desirable

attitudes:

a. combating the tendency to procrastinate,

b. organising oneself to get work done,

c. figuring out how one learns best,

d. avoiding the tendency to use self-pity as an excuse for working
hard, and

e. avoiding blaming others for one’s own failings (Sternberg, 2002,

p. 389).
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6. Context: all the elements above are seen as characteristics of the
learner, but Sternberg notes that all these processes are affected by,
and can in turn affect, the context in which they operate. In a recent
review (Sternberg, 2002a) provides illustrations from a variety of
cultures to support his argument that while processes underpinning
intelligence are universal, the ways in which these are manifested
are not. Criticising the common tendency of psychologists to apply
Western measures to other cultures, he argues that while it is cur-
rently impossible to create culture-free or culture-fair tests, “we can
create culture-relevant tests, and that should be our goal’ (p. 336).

Sternberg emphasises the interactive nature of the above six
elements:

At the centre, driving the elements, is motivation. Without it, the elements
remain inert . . . Motivation drives metacognitive skills, which in turn activate
learning and thinking skills, which then provide feedback to the metacogni-
tive skills, enabling one’s level of expertise to increase. The declarative and
procedural knowledge acquired through the extension of the thinking and
learning skills also results in these skills being used more effectively in the
future (Sternberg and Grigorenko, 2002, pp. 8-9).

For more than twenty years Sternberg has sought to demonstrate
the validity and practical utility of his triarchic theory. He argues that:

a. Western educational systems have placed undue emphasis upon
analytical reasoning (which is highly valued in academic contexts)
and have neglected creative and practical reasoning;

b. Triarchic teaching approaches (that utilise all three aspects) will
result in superior learning outcomes to those using traditional
methods;

c. Focusing teaching and learning approaches to the particular
strengths of students will maximise learning.

Evaluation

Unlike some of the authors studied by our group, Sternberg does not
seek, at least in his more recent publications, to list exhaustively all
the various components of, for example, metacognition. Rather, he
provides broad-brush strokes that yield key factors which contribute to
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expertise, and for each of these he offers examples. He incorporates his
triarchic theory of intelligence within this broader theory and divides
thinking skills into three main areas.

Sternberg and his colleagues have sought to apply their triarchic
model to the practice of education at both school and university level.
Sternberg et al. (1999) and Grigorenko et al. (2002) found that teaching
triarchically tends to result in superior performance, even when trad-
itional memory-based measures were employed as tests of achieve-
ment. Williams et al. (2002) report on the Practical Intelligence for
School (PIES) intervention in which emphasis was given to analytical,
creative and practical ways of using and developing intelligence
(according to Sternberg’s triarchic theory), within each of Gardner’s
seven multiple intelligence domains. Large effect sizes on outcome
measures of practical intelligence (but much less impressive academic
gains) were found in one area where class sizes were small and where
90% of the PIFS lessons were delivered. However, in another area,
despite receiving weekly support, teachers became more selective in
their use of the programme in the second year, with the result that the
differences in outcome between experimental and control groups were
negligible.

Sternberg’s triarchic theory has been challenged, especially by those
who defend the concept of general intelligence (g). Quite recently, his
conception of ‘practical intelligence” and the research programme to
validate it were meticulously and comprehensively critiqued (Brody,
2003a; 2003b, Gottfredson, 2003a; 2003b). While Sternberg has coun-
tered their arguments (Sternberg, 2003b; 2003c), pointing out, for
example, that Brody’s critique was of an outdated test, he does accept
that, as yet, there is no published test of triarchic abilities and existing
research-based measures require further development (Sternberg,
2004b).

As noted above, Sternberg sees motivation as being central to
learning, yet he provides little systematic examination of related theo-
retical or conceptual issues. In a similar way, he creates his model of
abilities as developing expertise by aggregating elements, rather than
by providing a detailed theoretical rationale or empirical evidence base.

Nonetheless, the greater part of Sternberg’s model of developing
expertise is uncontroversial and is easily communicated to others so as
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to inform practice. As noted above, Sternberg’s team have produced,
and are continuing to produce, curricular interventions based upon
the triarchic model with encouraging results. As a result of their
particular emphasis upon the creative and the practical, their focus
may be seen as different to, and potentially more powerful than, many
thinking skills programmes which seek to draw upon cognitive
approaches to analytical reasoning.

Summary: Sternberg

Relevance for teachers

Purpose and structure Some key features and learning

Main purpose(s): Terminology: Intended audience:

* to improve teaching e clear * designers of
and learning instruction and

« to provide more assessment
sensitive tests of « teachers
intelligence and expertise * researchers

Domains addressed: Presentation: Contexts:

 cognitive o accessible, ¢ education

e conative broad-brush outline,

« affective but more illustrative

than exhaustive

Broad categories covered: Theory base: Pedagogical stance:
« self-engagement e largely Sternberg * provide an optimal
« reflective thinking himself (e.g. triarchic ~ degree of challenge
« productive thinking theory of * teach ‘triarchically’
* building understanding intelligence) for analytic, creative
« information-gathering and practical learning
Classification by: Values: Practical illustrations
e steps in problem-solving e« emphasis tends to  for teachers:
and in information be placed upon + some examples
processing individual are provided
« type of knowledge development  a number of educational
« emphasises the interventions, based upon
importance of the theory, are currently
cultural being undertaken and
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Some issues for further investigation

e What are the similarities and differences between the different
treatments of knowledge?

¢ What evidence is there that perceiving and remembering are seen as
processes in which meaning is constructed?

Do any of the authors present the interplay of cognition and emo-
tion as a holistic, dynamic process?

» Which, if any, of the new technical terms used by these authors are
illuminative?

* Does any framework include important features which are not
found elsewhere?

e Which framework presents the most helpful account of problem-
solving?

» Which frameworks best accommodate creative thinking and which
are themselves creative?

¢ How do the frameworks differ in dealing with the development and
power of attitudes and dispositions?

e Are there any substantive differences between these authors in their
understanding of self-regulation?

* Are any of these frameworks incompatible with the others or with
parts of others?

¢ Which of these authors have also developed models of cognitive or
learning style and how do such models relate to those considered
here?

¢ Which frameworks are influenced by developmental stage models of
human cognition and how are these influences apparent?

¢ What kinds of moral judgment are implicit and explicit in the
various frameworks?

¢ Which of these frameworks is the most mechanistic and which the
most humanistic — and why?



7

Moving from understanding to productive
thinking: implications for practice

Overview

This chapter reviews the potential contribution of the various frame-
works, models and taxonomies presented in the book and summarises
a number of issues which have arisen. It examines how various
taxonomies can inform and support differing aspects and areas of
education. It will summarise some problems inherent in classifica-
tion and theoretical models of thinking. We highlight evidence from
meta-analysis to show that thinking skills approaches can be very
effective, especially those targeted at the skills of metacognition and
self-regulation. Turning to matters of theory, we note a degree of rap-
prochement between cognitive, constructivist and some recent behav-
iourist formulations. However, we do not believe that it has been
established that meaningful learning can take place only when there is
a low level of teacher direction (Hattie, 2002). We point out that a
great deal of educational practice is based on sets of widely accepted
but usually untested beliefs, values and assumptions. Finally, we out-
line the value of a practical four-category framework (information
gathering; building understanding; productive thinking; strategic man-
agement/reflective thinking) that has arisen from our work in this field.

Thinking, learning and teaching

Everyone who is involved in learning needs to have some understand-
ing of its nature and purpose. A framework for understanding thinking
and learning can be used at different levels; for example, as a general
guide to the formulation of a mission statement or in formulating
specific learning objectives and precise assessment items. When a
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theoretical framework is used consistently and explicitly, it is likely that
communication within an educational or training context will be
enhanced, as well as communication with the outside world. This
should therefore be of direct benefit to teachers and learners as well
as others involved such as parents, employers, policy-makers and the
educational research community.

There are a number of subject disciplines which have as their focus
the study of human beings. These include philosophy, psychology,
sociology and anthropology, where almost every aspect of human
behaviour is of potential interest. Geographers and historians are
clearly interested in a broad spectrum of human behaviour and we
could add other disciplines to the list. The point is that in the human-
ities, just as much as in the sciences, there are benefits to be obtained
through collaboration and this too requires a shared language about
how people think and learn. It is certainly possible for a thinking skills
framework to be drawn up for each subject area, but if this were done,
the differences would probably lie only in the detail. In our view, many
benefits would flow from the interdisciplinary development of a
common framework, especially if care were taken to avoid the use of
the kind of esoteric or abstruse language which tends to maintain
artificial boundaries between traditional academic subjects.

Understanding thinking and learning is important not only in aca-
demic study, but also in professional and vocational courses and in
working effectively with younger learners. Some kinds of teaching
have traditionally included the philosophical study of theories of
knowledge, but most have not included any study of theories
of learning. However, it would make good sense for thinking and
learning to form the core of such studies, associated with another
subject of choice in which human behaviour is the focus. An under-
standing of thinking and learning frameworks should inform the
planning of appropriate curricula for all kinds of learning, in order to
ensure that they are realistic and achievable.

How are thinking skills classified?

Altogether, we identified a total of 16 different kinds of principle that
were used in the frameworks we have evaluated to classify thinking
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and/or its outcomes. As can be seen from the evaluative summaries,
most frameworks are structured by only two or three principles and
none by a comprehensive set. We list the principles used in all 42
frameworks in the present handbook under four main headings as
follows:

Domain

« area of experience
« subject area

Content

* types of objective
« types of product (including knowledge products)

Process

- steps/phases in a sequence or cycle
« complexity

e level in a hierarchy

¢ type of thinking or learning

e quality of thought/action

Psychological aspects

« stage of development

« structural features of cognition

« nature and strength of dispositions

« internalisation of learning

o orchestration and control of thinking
* degree of learner autonomy

* level of consciousness.

It was no surprise to find that the most comprehensive frameworks
(according to the number and range of principles they embody) are
members of the all-embracing and instructional design families. We
found ten frameworks which are based on a selection of principles
from each of the generic categories: domain, content, process and
psychological aspects. Five of these are the all-embracing frameworks
of Romiszowski (1981), Wallace and Adams (1990), Jonassen and
Tessmer (1996/7), Hauenstein (1998) and Marzano (2001a; 2001b).
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Four more are the instructional design frameworks of Gagné (1965;
1985), Williams (1970), Hannah and Michaelis (1977) and Gouge and
Yates (2002). Demetriou’s (1993) integrated developmental model of
the mind also belongs in this category. It is worth noting that Bloom’s
overall taxonomic achievements would qualify him for membership of
this group, if we were to take into account his work in the cognitive,
affective and psychomotor domains.

The all-embracing frameworks are more likely than others to in-
clude some coverage of the affective and conative domains as well as
cognitive skills. The more recent frameworks also include an explicit
treatment of metacognition.

Several instructional design frameworks also extend beyond the
cognitive domain, but members of this family are distinctive because
their purpose is to categorise different kinds of learning objective and
subject content or how far knowledge and skills are internalised.

Our examination of the classificatory principles used in the critical
and productive thinking frameworks showed that the presence or ab-
sence of reflective and metacognitive processes and of dispositions with
conative and affective features are often highlighted (as in the frame-
works of Ennis, Paul and Lipman; see Chapter 4). However, there are
some frameworks which are limited to the cognitive and metacogni-
tive domain; such as Allen, Feezel and Kauffie (1967). Another feature
of critical thinking frameworks is that (apart from valuing progress
toward better critical thinking) their authors do not specify different
kinds of objective (e.g. global or specific, short-term or long-term).

Among the frameworks dealing with cognitive structure and devel-
opment there are some in which classificatory principles from only one
category are used (such as Belenky et al., 1986, Koplowitz, 1987 and
King and Kitchener, 1994). Again, within this type of framework, with
the exception of Guilford’s (1956) products dimension, different types of
objective or outcome are not identified.

As at least 16 different kinds of principle have been used to classify
thinking skills, it is most unlikely that a comprehensive and manage-
able framework can be constructed which uses all of them: a hyper-
taxonomy or ‘meta-taxonomy’ perhaps. It is perhaps for this reason
that Romiszowski (1981) presents three separate models: a categorisa-
tion of knowledge; a skill cycle; and a schema of skill categories.
Romiszowski, Gagné (1965; 1985), Hannah and Michaelis (1977),
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Hauenstein (1998) and Marzano (2001a; 2001b) all come close to
providing comprehensive coverage of thinking and learning in all
areas of experience, but each have their own weaknesses and cannot
be regarded as complete solutions for general use as they stand.

We did not therefore find one framework which can be recom-
mended for widespread application as a way of giving purpose and
structure to the experience of teaching and learning. At one stage we
thought that we might be able to recommend Marzano’s new tax-
onomy of educational objectives above all others (Marzano, 2001a and
2001b). His framework has two main advantages. It is built on psycho-
logical theory, and has been used to classify the outcomes of educa-
tional interventions in a very extensive meta-analysis (Marzano, 1998).
However, there are certain problems with Marzano’s approach. Firstly,
we do not believe it is helpful to distinguish as strongly as Marzano
does between the self system and the metacognitive system, since we
see these as being in dynamic interaction. Secondly, Marzano’s set of
knowledge utilisation categories omits reasoning and creative think-
ing. Thirdly, in his first three cognitive categories, he defines some
terms in ways which diverge from common usage and from the well-
known meanings in other taxonomies.

We can identify three complementary frameworks which together
provide comprehensive coverage. Pintrich’s framework of self-
regulated learning (see page 235) best conveys the meaning of strategic
and reflective thinking, using a variation of the familiar plan-do-review
cycle. Halpern (1997) provides a popular productive thinking frame-
work (see page 140), accompanied by resource materials designed for
school and college use (Halpern 2002). Anderson and Krathwohl’s
(2001) updated and extended revision of Bloom’s taxonomy (see
page 49), which can be used with any age and ability group, provides
a vocabulary for describing specific knowledge and skill objectives. It
covers basic thinking skills as well as single processes which, especially
when combined, constitute productive thinking.

Using thinking skills frameworks

There are many ways in which the use of thinking skills frameworks
can support teachers in their practice and be built into both teacher
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training and further professional development. Teachers need regular
opportunities to reflect on their own learning and style of teaching.
Without such opportunities, they will not be prepared to engage
learners in similar discussions. Thinking skills frameworks can help
to provide the necessary lexicon of thinking and learning, to develop a
common language applicable across subject areas.

Elsewhere in this book we have referred to the use of thinking skills
frameworks in the planning of instruction, in teaching, in assessment,
and in the alignment of all three. This is clearly one of the most
valuable functions of these frameworks. Planning can be done at
several different levels, but it is the teacher who has, on the basis of
formative and summative assessments, to make constant adjustments
while teaching in order to facilitate learning. The skills required
cannot be learned from textbooks alone, but are undoubtedly capable
of development and fine-tuning using models and frameworks which
make some aspects of thinking more explicit. The teacher’s job is to
ensure that learning takes place, and as teachers develop expertise,
their constructs about teaching and learning become more sophisti-
cated. Being able to discuss those constructs within a community of
practice and in relation to theory-based frameworks makes a teacher
not only a learner, but a practitioner-researcher. Indeed there is
evidence that this kind of professional enquiry is in itself an effective
way to support more effective teaching (Fennema et al., 1996; Franke
et al., 1998).

It is not just teachers, but learners who need to develop a mature
understanding of thinking and learning, especially in contexts where
learners have to take a large share of the responsibility for their own
progress. They need to consider not only their immediate needs, but
the possible value of ‘transferable skills’ (the thinking that underlies
key skills initiatives, for instance). Good communication, effective
working with others and a commitment to improving one’s own
learning and performance are clearly valuable qualities. They can be
developed in many ways, not just through formal education and
training. As Lipman (1991) argues, it is far from clear that the best
way to develop an intrinsic interest in thinking and learning is through
prescribed activities. Lipman advocates the community of enquiry
approach to thinking and learning, through philosophical discussion
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of issues of concern to a group. Yet even here, participants need to
understand the theoretical framework within which the community
operates.

Another use of a framework for understanding thinking and learn-
ing is as a research and evaluation tool. For example, Vermunt and
Verloop (1999) write persuasively about congruence and friction be-
tween learning and teaching. They suggest that ‘congruence’ exists
both when either teacher direction is high and student self-regulation
low, and when student self-regulation is high and teacher direction low:.
A theory-based framework of approaches to learning like the one
produced by Vermunt (1996) can lead to new ways of assessing
psychological and pedagogical aspects of learning environments. It
then becomes possible to relate what are presumed to be indicators
of quality to outcome measures. There is a serious lack of evidence-
based information of this kind, without which any inspection or
quality assurance regime lacks credibility.

Which frameworks are best suited to specific applications?

Two of the complementary frameworks identified above (Halpern,
1997 and Anderson and Krathwohl, 2001) are written in a particu-
larly accessible style. There is continuity between Bloom (1956) and
Anderson and Krathwohl (2001) in that David Krathwohl was a
member of Bloom’s original team. In fact, teachers can still learn a
lot from Bloom’s famous book, which was written with college stu-
dents in mind and shows few signs of its age. It has the advantage of
being very concise and well written. Pintrich’s framework of self-
regulated learning can be understood in tabular form, but does need
a more accessible exposition.

These three frameworks are, however, not the only ones that can
help teachers acquire what we have called a ‘lexicon of thinking and
learning’. An outstanding professional resource is Costa’s Developing
Minds (2001), which contains chapters by Baron, Ennis, Marzano,
McTighe, Paul, Perkins, Presseisen and Tishman, among others.
This enables practitioners to select and develop ideas from these
perspectives and grapple with the vocabulary and language that
each perspective promotes. Those wanting an off-the-shelf practical
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framework, expressed in simple language and designed to be under-
stood by learners as well as teachers, will find that the TASC model
(Adams and Wallace, 1990) goes a long way towards meeting their
needs.

We believe also that the following frameworks can help the reader
better understand thinking and learning (which is not to say that all
the original sources are accessible): Baron, Carroll, Gardner, Guilford,
Hannah and Michaelis, Jewell, Koplowitz, Lipman, Quellmalz,
Presseisen, Romiszowski, Sternberg, Vermunt and Verloop, Wallace
and Adams, and Williams. The work of Gardner, Presseisen, Stern-
berg, Wallace and Adams and Vermunt is readily available and particu-
larly relevant for teacher educators.

If the subject of thinking skills, especially critical thinking, is ap-
proached from a philosophical perspective, the frameworks of Ennis,
Lipman and Paul can be usefully compared and contrasted. An in-
depth but also very practical psychological perspective on critical
thinking is provided by Halpern (1997). As Sternberg’s earlier work
on critical thinking is available only on microfiche (1986), we recom-
mend the latest edition of his general textbook on cognitive psy-
chology (2003a). For understanding developmental perspectives on
critical thinking, King and Kitchener’s (1994) book is the best source,
with Perry (1970) and Belenky (1986) providing both historical and
theoretical context.

For instructional design purposes, we have highlighted Anderson
and Krathwohl’s revision (2001) of Bloom’s taxonomy (1956). Readers
who want a comprehensive treatment of instructional design should
consult Jonassen, Tessmer and Hannum (1999). In addition, we sug-
gest that consideration be given to the frameworks developed by
Romiszowski (1981), Hannah and Michaelis (1977) and Hauenstein
(1998). These all deal with psychomotor and affective learning object-
ives (as well as cognitive ones) and are concerned with stages in the
development of understanding as well as with the end result. If the
focus of instructional design is creative thinking, the most useful
frameworks are those of Gouge and Yates (2002) and Williams
(1970), while the work of Halpern and Lipman is also relevant.

Of all the authors we have reviewed, Marzano is noteworthy for
translating research findings into teaching recommendations, framing
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these within the structure of his new taxonomy (Marzano, 1998,
2001a). His is a pragmatic approach to pedagogy. In contrast with
Lipman and Paul, neither Marzano nor Anderson and Krathwohl seem
to call for radical transformation of educational practice.

Developing appropriate pedagogies

A wide spectrum of views about what constitutes effective pedagogy is
represented in the work we have evaluated. Theorists usually have
preferences about ways of encouraging good thinking, meaningful
learning and deep or strategic approaches to study. For example, ten
Dam and Volman (2004) argue that, as one of the main purposes of
critical thinking is to learn how to resist social injustice, more atten-
tion should be paid in schools to the political nature of issues which
‘relate to the world, to students’ own position and that of others and to
students’ opportunities to influence this position” (2004, p. 373). They
argue for a social constructivist critical pedagogy but see value in a
wide range of methods (e.g. fishbowling and creative controversy)
thought to enhance critical thinking.

All theorists agree that learning and thinking are active processes
in which new connections are made and the value of applying think-
ing in meaningful real-life situations is widely supported. If strate-
gic and reflective thinking are to be developed, learners need to be
in situations where they have opportunities to use that kind of think-
ing. However, it would be unwise to assume that thinking skills
can only be developed in particular kinds of learning environment
that are advocated by certain theorists or are fashionable at the time.
Again the flexibility of the TASC approach is a positive feature, since it
was designed to be used in very diverse cultural and educational
environments.

Vermunt and Verloop (1999) place approaches to learning and
instruction on a continuum between teacher-regulated and student-
regulated, and point out that there may be differences between peda-
gogical practice and beliefs, and student conceptions of learning and
their ability to regulate it. The continuum of theoretical positions in
the work we have reviewed ranges from Gagné (1965; 1985) and
Ausubel at the teacher-regulated end to those like Feuerstein (1980),
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Hannah and Michaelis (1977) and Romiszowski (1981), who favour
forms of ‘guided discovery’, to those like Lipman and Paul who
advocate learner-centred approaches. Learner empowerment through
the social construction of knowledge is strongly valued by Belenky
et al. (1986), King and Kitchener (1994), and Jonassen and Tessmer
(1996/7). Gardner and Vermunt believe in the importance of tailoring
instruction to meet group and individual needs. Vermunt, in common
with very many other theorists, emphasises process over content in
much of his writing, arguing that self-regulation rather than the
accumulation of knowledge, is the key to lifelong learning. The only
theorists to deal adequately with what teachers and learners can do to
improve the acquisition and retention of knowledge and skills are
Halpern and Wallace and Adams. We believe this to be a neglected
but still very important area.

In the actual practice of teaching, it is possible for a teacher to keep a
simple framework in mind, as a means of monitoring the kind of
thinking expected of students. This is especially important in the
process of questioning and when discussing a topic with a class,
group or individual. The simple four-category system developed in
this project (see below) is very suitable for this purpose. Anderson and
Krathwohl’s (2001) six process categories (remember, understand,
apply, analyse, evaluate, create) can also be used in this way. Many
teachers find they can readily internalise Gardner’s seven (or more)
kinds of intelligence (see p. 206) in order to monitor learning activities
in those terms. The 3Cs’ of critical, creative, caring thinking, which
are derived from Lipman and used by Jewell (1996) are also easily
memorised and applied, as are the eight phases of problem solving in
the TASC ‘wheel.

However, we do not wish to give the impression that any of the 3Cs
are easy. As Petty argues for creative thinking, there is a lot of
‘perspiration’ involved. One example of a highly complex framework
which we believe to be of great value is Altshuller’s TRIZ. Our brief
description and evaluative summary of this theory of inventive prob-
lem solving (TRIZ) (1996; 1999; 2000) does not do it justice. It is now
taught in a number of universities in the UK and has been widely taken
up in many countries where technological innovation is valued. It has
the unique quality of organising creative thinking. Although coming
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up with inventive solutions to practical problems still depends on
analogical thinking and looking for patterns, the task is much simpli-
fied by applying Altshuller’s ‘algorithmic’ procedures. These are the
result of many years of systematic data gathering and his analysis of
existing patented solutions.

Other applications of the frameworks and models

Consultancy (whether in educational or business contexts) is another
area in which frameworks of thinking and learning are widely used.
We have not attempted to identify all the frameworks that inform
practice in this field, many of which are models of learning styles
rather than thinking skills. Others (e.g. Senge, 1990) are simply sets of
problem-solving heuristics. We mention here three particular frame-
works. One of the early rational problem-solving approaches was the
Kepner-Tregoe (Kepner and Tregoe, 1965) tenets of effective decision
making — rational thinking. Koplowitz (1987) has applied his theory of
stages in adult cognitive development in business settings and argues
that better decisions are made when people move beyond logical
analysis to more systemic and holistic ways of thinking. Although it
was not devised with consultancy applications in mind, Vermunt and
Verloop’s categorisation of learning activities (1999) appears to us to be
highly applicable as a way of understanding how learning develops (or
not) in any organisation.

Assessment is another major area in which thinking skills frame-
works, especially those dealing with educational objectives, are ex-
tremely relevant. As Ennis recognises, the assessment of critical
thinking is a problematic area, despite being one in which he is
personally involved (Ennis and Millman, 1985; Ennis and Weir, 1985).
We believe, however, that the most useful framework for developing
the quality of assessment is the SOLO taxonomy of Biggs and Collis
(1982). This has the merit of being easily communicable to students.
Examples of relevant work in the appropriate subject area can be
presented to students to illustrate each of the five SOLO levels.
Students can also assess such pieces of work (including their own).

When it comes to the assessment of personal qualities and dispos-
itions, especially as displayed in group situations, further problems
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arise. However, these are not necessarily insuperable. The lists of
dispositions produced by the following authors may be helpful in
this context: Baron (1985), Ennis, Halpern, Jewell (1996) and Paul.
Costa and Kallick’s (2000a, 2000b) 16 ‘habits of mind’ and the seven
dispositions put forward by Perkins, Jay and Tishman (1993) as the
basis of their dispositional theory of thinking are also worth consider-
ing. Costa, Kallick and Perkins (2000) address the topic of assessing and
reporting on ‘habits of mind’ (a phrase originally coined by John
Dewey, 1938).

Thinking skills frameworks are also valuable in research and evalu-
ation. Pintrich is a good example of a researcher who developed ways
of assessing learning, aided by his theoretical framework of self-
regulated learning. Sternberg is another, with his triarchic theory of
successful intelligence and his claim that ‘triarchic teaching’ is more
effective than traditional approaches (2002a). Vermunt and Verloop’s
(1999) categorisation of learning activities and Vermunt’s broader
framework for understanding approaches to learning (1996) have led
them and other researchers to find ways of assessing psychological and
pedagogical aspects of learning environments. Feuerstein’s Instrumen-
tal Enrichment (IE) intervention programme (1980) is typically evalu-
ated using closely related cognitive measures from the Learning
Potential Assessment Device (Hattie, Biggs and Purdie, 1996; Romney
and Samuels, 2001). Demetriou’s (1993) developmental model of the
mind could usefully be tested out in more countries. In fact, all
thinking skills frameworks can be used to generate research questions.

Finally, meta-analysis can be structured by using categories from
thinking skills frameworks. This makes it possible to compare the
effect sizes produced by different types of educational intervention. It
was in this way that Hattie, Biggs and Purdie (1996) were able to
evaluate the effects of learning skills interventions on student learning.
They did so by using the SOLO taxonomy (Biggs and Collis, 1982) to
categorise interventions as being unistructural, multistructural, rela-
tional or extended abstract. They also compared ‘near transfer’ with
‘far transfer” effects. We believe that future meta-analyses should build
on this kind of approach.

Marzano’s (1998) meta-analysis was broader in scope and larger in
scale than any other we have found. Marzano categorised all studies,
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including 147 studies at college level, using the categories and sub-
categories from his new taxonomy of educational objectives. Marzano’s
overall conclusion (1998, p. 135) was as follows:

The effective teacher is one who has clear instructional goals. These goals are
communicated both to students and to parents. Ideally, the instructional goals
address elements of the knowledge domains as well as the cognitive, meta-
cognitive, and self-system. Even if the instructional goals focus on the know-
ledge domains only (as is frequently the case in public education), the teacher
still uses instructional techniques that employ the cognitive system, the
metacognitive system, and the self-system. Perhaps, above all, the teacher
understands the interrelationships among the knowledge domains, the cog-
nitive system, the metacognitive system, and the self-system, and uses that
understanding to make the myriad of instructional decisions that occur in a
single lesson.

In which areas is there extensive or widely accepted
knowledge?

Theorists and taxonomists who categorise thinking skills do so on the
assumption that the terms they use have meaning: in other words,
that there are at least some skills, abilities or dispositions which are
recognisable in different contexts. The question as to how far people
are able to make use of those skills, abilities and dispositions in new
situations, especially when learning is required in addition to prepared-
ness and recall, is one requiring an answer based on experience, not
theory. In our view, empirical research has amply confirmed that
thinking and learning skills can be taught in such a way that the skills
can successfully be applied in different (albeit usually closely related)
areas.

We refer here to two relevant meta-analyses. In each of these, a
thinking skills framework was used to categorise the results; and in
both cases, it was found that interventions directed at metacognitive
thinking skills were highly effective.

Hattie, Biggs and Purdie (1996) confined their interest to 271 effect
sizes in 51 ‘learning skills interventions’. They found that ‘unistruc-
tural” approaches (interventions directed at single-skill outcomes) were
the most effective, with a large mean effect size of 0.83. Among the
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most effective unistructural interventions were those addressing
memory and reproductive performance. However, ‘relational interven-
tions’ with ‘near transfer’ were also highly effective, the mean effect
size being 0.77. The authors say (1996, p. 105) that relational interven-
tions ‘are integrated to suit the individual’s self-assessment, are orches-
trated to the demands of the particular task and context, and are self-
regulated with discretion’. Relational interventions frequently have a
metacognitive emphasis and include a small number of attributional
retraining studies with a mean effect size of 1.05. Using ‘structural aids’
(with a strategy emphasis) was also moderately effective, the mean
effect size being 0.58. Overall, in line with the weight of previous
research, transfer effects were larger with ‘near’ than with ‘“far transfer’.
Hattie, Biggs and Purdie also found that the mean effect size for self-
directed interventions (0.70) was higher than for teacher-directed
interventions (mean effect size 0.44).

Marzano (1998), found that college students responded just as well
as school pupils when data from more than 4000 studies were aggre-
gated. He confirmed Hattie, Biggs and Purdie’s finding (1996) that
techniques designed to be used by students led to significantly better
results than those designed to be used by teachers. Although there was
enormous diversity in the intervention studies selected by Marzano,
ranging from a focus on specific skills (such as memorisation) to the
use of disposition-monitoring strategies, he made the following claim
(1998, p. 127) about the importance of metacognition:

instructional techniques that employed the metacognitive system had strong
effects whether they were intended to enhance the knowledge domains, the
mental process within the cognitive system, the beliefs and processes within
the self-system, or the processes within the metacognitive system itself.

Overall, Marzano found that interventions which engage either the
self system or the metacognitive system lead to better knowledge
outcomes (by six and five percentile points respectively) than those
which are directed only at the use of cognitive skills. Nevertheless,
there are some types of very effective intervention at the cognitive skill
level. These are interventions which address: experimental enquiry;
using analogies; comparing and contrasting; idea representation; and
the storage and retrieval of knowledge.
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We can summarise these meta-analyses by saying that there is
powerful empirical evidence that thinking skill interventions can be
very effective at all levels, but especially if they are directed at meta-
cognition, self-regulation and what may be termed ‘value-grounded
thinking’. Their effectiveness is likely to be greater if they are used for
learner self-regulation rather than coming fully under teacher control.
However, well-focused interventions at the cognitive level can also be
very effective. These include interventions with a focus on experi-
mental enquiry and idea representation, as well as approaches to
study support such as using cues and questions to aid retrieval. Our
own more modest work in this area reaches similar conclusions
(Higgins et al., 2004).

In which areas is knowledge very limited or highly contested?

In our evaluations we have commented on the explicit and implicit
value systems communicated by each theorist. There is considerable
diversity among these and many philosophically and morally contested
areas. Here we will not enter into debates which cannot be settled by
research evidence, but will simply note the main areas of contention.

First, there are diverse views about the nature of knowledge and
about how to access and use it. The power which people can exercise
through thinking and communication also occupies many writers,
who take positions ranging from various forms of elitism (intellectual,
sociocultural or spiritual) to an egalitarian concern for human rights.
There are also distinct moral and ethical belief systems — with some
writers taking a pragmatic, technological view about the possible
social and economic benefits of improved thinking; some espousing
the values of a liberal-humanistic tradition; and others having a strong
belief in rationalism.

We have also commented on a spectrum of views about nature and
nurture and about individual freedoms and state control. Finally,
opinions differ widely about which aspects of thinking should be
taught and how they should be taught.

Of the contested issues listed above, those in the previous paragraph
are, to varying degrees, open to systematic enquiry and research. The
last of these (the nature and nurture debate) has been researched more
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than the others. For example, Pederson, Plomin and McClearn (1994)
found substantial and broadly similar genetic influences on both
general and specific cognitive abilities. Several studies have shown
that genetic factors influence personality traits rather less than cogni-
tive abilities (Loehlin, 1992). What is not known about thinking and
learning is how far genetic influences impose limits on achievement
when motivation is high and good-quality personal and environmental
support are provided.

Most teachers accept that it is a core part of their role to take
account of individual differences in learners, whether in terms of
goals, preferences, ability, aptitude, or style of thinking and learning.
There is no doubt that teachers are attracted by the idea that better
results may be achievable if they capitalise on individual strengths,
such as Gardner’s multiple intelligences. However, in researching this
area, there is a serious methodological difficulty in trying to control for
the catalytic effects of enthusiasm on the part of those who take up
novel approaches.

Just as the evidence base on the best ways to meet the individual
needs of learners is weak, little is known about how to support teachers
in being more effective in ways which respect their own individual
differences and build on personal strengths. Apart from differences in
the nature and extent of teacher direction and the facilitation of
independent learning, teachers differ in other ways; for example, in
creativity, in how they respond to a prescriptive curriculum, in their
interest in abstract thinking, and in ‘emotional intelligence’.

There is wide acceptance among psychologists and educators of
the idea that thinking in individuals and groups is shaped through
interpersonal interaction. Cognitive psychology is compatible with
constructivist conceptions of learning and with the importance of
person-situation interactions. As we have seen, theorists such as Pintrich
and Vermunt see contextual factors as being highly important in rela-
tion to self-regulated learning. The sociocultural contexts in which
learning takes place are also generally considered to exert powerful
influences, even within the behavioural tradition. For example, Strand,
Barnes-Holmes and Barnes-Holmes (2003, p. 105) suggest ‘that ad-
vances in our understanding of choice behavior and verbal behavior
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put us within reach of a comprehensive framework for making sense
of the interconnectedness of social, self, and academic development’.

The widely held view that constructivist beliefs about thinking and
learning are incompatible with teacher-directed or behavioural ap-
proaches to instruction is an exaggerated position which has only a
modest level of support from the meta-analytic findings which favour
self-regulation over teacher direction. The fact is that teacher-directed
approaches can also be effective in teaching thinking. Strand, Barnes-
Holmes and Barnes-Holmes (2003) refer to several examples of this
within the behaviourist paradigm. Hattie (2002) has compiled convin-
cing evidence to show that ‘direct instruction’ can be highly effective
and that pupils learn best when teachers provide high levels of ap-
propriate feedback. As Ausubel argued, meaningful learning often
requires a considerable amount of direction by teachers.

Constructing an integrated framework

As we have seen, there have been several attempts to produce an
integrated framework for understanding thinking and learning.
Those we called ‘all-embracing’ have variously taken into account
cognitive, affective and conative aspects of thinking. Whether explicitly
or implicitly, they also include metacognition as an important feature.
However, while some authors associate metacognition only with
thinking processes and skills at the ‘higher’ end of the cognitive
domain, we believe that it makes more sense to consider all kinds of
thinking, feeling and trying as potentially open to self-awareness and
self-regulation. We decided to build our own integrated framework to
reflect these ideas. We identified a set of core features and used them
to develop a structurally simple framework suitable for a range of
applications and formulated in clear and simple English.

All of the all-embracing frameworks in Chapter 6 have certain
structural features in common and share all or some of these with
every other framework, especially with those directed at instructional
design. Bloom’s taxonomy of educational objectives for the cognitive
domain (1956) has clearly influenced many other formulations, and
this gave us a starting point.
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Bloom’s taxonomy is basically a three-tier model, which we can
describe in the following way. Thinking starts with and ends with
knowledge, whether in the form of facts, concepts, rules or skills.
An essential part of thinking is information-gathering, whether from
memory or through perception. Basic thinking (which we call build-
ing understanding) consists of relatively simple ways of understanding,
elaborating and using what is known. Higher-order thinking (or what
we prefer to call productive thinking) is essentially a learning process
which leads to a deeper understanding of the nature, justification,
implications, and value of what is known.

All the frameworks we have evaluated include classifications of
productive thinking. This may involve planning what to do and say,
imagining situations, reasoning, solving problems, considering opin-
ions, making decisions and judgments, generating new perspectives
and designing and making valued products. Both critical and creative
thinking are subsumed by the more general term ‘productive think-
ing’. Productive thinking is very often supported by dispositions or
habits of mind which take time to develop. Like other kinds of
thinking, productive thinking may become so well practised as to be
taken for granted, but when energised by feelings and determination,
it can be, in Lipman’s terms (1995), critical, creative and caring.

Although the Bloom-based model of information-gathering, building
understanding and productive thinking is useful, we found it necessary to
add another component. In seeking to identify what makes for good
thinking and what facilitates meaningful learning, many theorists draw
attention to conscious engagement and reflection as well as to relevant
abilities and dispositions. We use the accessible and relatively uncon-
tentious terms strategic and reflective thinking to capture these elements.
In this way, we arrived at an integrated model and have found that it
works well as a way of classifying the broad categories of thinking
represented in the frameworks described and evaluated in this book.

Our model (see Figure 7.1) is made up of the three cognitive
components which we identified in Bloom’s taxonomy (1956) plus a
self-regulatory/metacognitive system. This represents executive func-
tioning as well as what Demetriou calls long-term hypercognition’
(forms of knowledge about oneself as an agent and member of society,
such as knowledge of personal qualities, values, roles and strategies).
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STRATEGIC AND REFLECTIVE THINKING

Engagement with and management of thinking/learning, supported by
value-grounded thinking (including critically reflective thinking)

g u g

COGNITIVE SKILLS
Information-gathering Building understanding . Productive thinking
Experiencing, | Development of meaning (e.g. by Reasoning
recognising and : elaborating, representing or sharing ideas) Understanding
recalling i Working with patterns and rules causal relationships
Comprehending : Concept formation Systematic enquiry
messages and Organising ideas Problem-solving
recorded information ! Creative thinking

Fig. 7.1. An integrated model for understanding thinking and learning.

This model is not restricted to the cognitive domain and is intended to
accommodate Lipman’s critical, creative and caring thinking (1995).
The terms ‘engagement’ and ‘value-grounded’ are meant to convey
our interest in the conative and affective aspects of thinking. We see
our model as applying to all kinds of thinking, including the ‘emo-
tional intelligence’ areas which Gardner (1983; 1993) describes as
interpersonal and intrapersonal intelligence. Although derived from
models which are intended to represent an individual’s thinking, our
integrated model is just as applicable to the thinking of groups and
organisations.

There is an essential difference between cognitive skills and strategic
and reflective thinking in terms of the nature and quality of experience
involved. Cognitive skills are procedures which can become automa-
tised and are not necessarily associated with effort or emotion. How-
ever, strategic and reflective thinking are always highly conscious and
are often experienced as involving will and/or emotion as well as
cognition.

Strategic and reflective thinking are not easy, since they require
sustained concentration, not only on the matter in hand, but also on
how a task is conceived and whether or not there should be a change
of strategy in the light of new and previous experience. Strategic and
reflective thinking may involve considering the meaning of an activity
in holistic as well as analytic ways. This kind of thinking is important
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when embarking on activities which make considerable demands on a
person, such as an academic or vocational course or project. It can also
be extremely valuable in dealing with much smaller issues, for example
when there is a challenge to an assumption, belief or a communication
problem. Most significantly, it is what changes what could be a routine
process into a learning experience. The development of strategic and
reflective thinking is acknowledged to be a major goal of higher
education. We see it as equally important in lifelong learning at all
ages and stages.

The two-way arrows between strategic and reflective thinking and
cognitive skills in figure 7.1 do not fully represent the possible rela-
tionships between them. In many thinking and learning situations
there certainly is two-way interaction. However, this does not always
apply, since cognitive skills can be exercised effectively in unplanned
and unreflective ways: for example, young children thinking creatively
and developing productive problem-solving strategies, but being
unable to give an account of the process (Alexander et al., 2004). On
the other hand, it is impossible to operate at the level of strategic,
value-grounded thinking without information-gathering and other
cognitive skills coming into play. It is important to note that we are
not making any claims about how thinking starts or about causality.
The impetus for strategic or reflective thought may be situationally
specific, as when a particular problem causes cognitive conflict, or it
may flow from a well-established disposition or ‘habit of mind’. What
we do claim is that when thinking is strategic and reflective (involving
the exercise of conscious purpose and a carefully executed plan),
meaningful learning — to use Ausubel’s phrase (1968) — is more likely
to occur.

In the cognitive skill part of the framework, the three components
(information-gathering, building understanding and productive think-
ing) are ordered from left to right, but this is not meant to imply that
all thinking processes include the middle level of building understand-
ing, as it is possible to go straight from information-gathering to
productive thinking. Information-gathering is a prerequisite for either
building understanding or productive thinking, but it is not necessarily
a simpler or less conscious process. Although it very often happens
that thinking develops through distinguishable (if overlapping) phases,
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from information-gathering to building understanding to a sound
judgment or deeper understanding, this is not always the case, since
these phases can take place in parallel or in complex systems with
movement in both directions (as when it is found at a late stage of
problem-solving that a vital piece of information is missing). The
dotted lines in the diagram show that the boundaries between phases
are far from rigid, since in the process of thinking, information can
transmute into understanding and understanding into information.

The integrated framework proposed here is in some respects similar
to the map of the thinking domain created by Swartz and Parks (1994).
However, Swartz and Parks do not deal with information-gathering
and use rather more categories to cover what we have called building
understanding and productive thinking. Although they constantly
stress the importance of metacognition, Swartz and Parks do not
represent it on their map. Our integrated framework is not only simple
in structure, but is compatible with the categories teachers are encour-
aged to use (such as in the National Curriculum for England or
Scottish Curriculum Guidelines) as well as with leading theories
about thinking and learning. The motivational and regulatory aspects
of thinking (which cognitive psychologists think of as functions involv-
ing the ‘central executive’) are distinguished from cognitive skills; but,
unlike Marzano, we do not see the need to distinguish between a self
system and metacognitive system, since conscious planning, monitoring
and evaluating functions are not neatly separable into two compon-
ents, as presented in Marzano’s model. This is recognised by Pintrich
(2000), who includes Marzano’s self-system and metacognitive-system
functions within a unified framework of self-regulated learning.

We believe that the two-level structure of our model is a more
accurate representation of how people think than a multilevel hier-
archy. It also easily accommodates the various ways in which young
and novice learners think strategically and reflectively as they develop
information-gathering skills and build understanding. Without such a
framework it is difficult for teachers to identify how comprehensive
a particular curriculum is or, for example, to evaluate the claims of a
thinking skills programme in covering aspects of critical thinking. We
believe that our simple framework has potential as a tool for use in
planning and evaluating courses and curricula, and constructing and
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grading of assessment tasks. In tables 7.1 and 7.2 we give two examples
to illustrate how our broad categories are able to accommodate
aspects of education for different age groups such as prompts and
questions to support a range of thinking aimed at younger learners
from 7-11 years old (table 7.1) and all of the key skills objectives
appropriate for 14-19 year olds (table 7.2).

Summary

In this chapter we have reviewed the relative benefits of the different
frameworks and models and their potential contribution to aspects of
learning and teaching. We identified both the strengths and weak-
nesses of some of the general approaches which we have organised
into family groups and the specific advantages and disadvantages of
particular taxonomies and how they relate to what is currently known

Table 7.1. Problem-solving with young children

Area of thinking Prompts and questions

Information-gathering Think about what you know already.
Have you done anything like this before?
What information has been given to you?
Building understanding Put the problem into your own words.
What do you have to do?
What will the final outcome look like?
Productive thinking Think of ways to tackle the problem.
What can you work out?
What other approaches might work?
Can you think of other possibilities?
Strategic management Is this approach going to get you there?
of thinking Have you overcome difficulties like this before?
How good an answer will this be?
What ideas of thinking might you be able to
use in the future?
Reflective thinking Keep track of what you are doing.
How is it going?
Did guessing the answers help at all?
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Table 7.2. Meeting key skills objectives

Area of thinking Tasks

Information-gathering Identify the person you will see to review
your progress and where and when this
will take place.

Building understanding Make changes suggested by your supervisor.

Productive thinking Seek and actively use feedback and support
from relevant sources to help you to
meet targets.

Strategic management Adapt your strategy to overcome difficulties

of thinking and produce the quality of outcomes
required.

Reflective thinking Monitor and critically reflect on what you

are learning and how you are learning,
noting the choices you make and judging
their effectiveness

about teaching and learning. Although our review did not identify one
complete framework for general use, we recommended three comple-
mentary frameworks which provide comprehensive coverage. These
are Pintrich’s framework of self-regulated learning (see page 235)
which covers the meaning of strategic and reflective thinking; Halpern
(1997) who details a practical productive-thinking framework (see page
140); and Anderson and Krathwohl’s (2001) revision of Bloom’s tax-
onomy (see page 49), which can be used with any age and ability group
and provides a valuable vocabulary for describing specific knowledge
and skill objectives. The integrated model which we propose offers a
practical tool to map these different models, frameworks and taxono-
mies in a way which should support those who wish to use the analysis
and evaluation we offer in the earlier chapters of this handbook.
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