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Foreword: interpreting continuity

			Although the three International Baccalaureate-related books recently published by John Catt Educational Ltd (Taking the PYP Forward, Taking the MYP Forward and Taking the IB Diploma Programme Forward) were produced as free-standing publications, we were conscious in our own editorial work (with two of them) that authors quite frequently raised issues concerning the relationship between the different IB programmes. Because the three books were not planned as a ‘series’, in-depth exploration of issues across the programmes was, understandably, not undertaken by those authors. In any case, some of the features identified as being relevant to the relationships between the programmes were clearly different from those associated with any one programme in particular. 

			It therefore seemed entirely appropriate that the emergence of interest from previous publications in what we are terming ‘continuity’ across the IB programmes, coinciding with intense activity within the IB organisation itself on matters relating to that topic, should lead to a publication that offers opportunity for a more extensive consideration of those features by reflective practitioners engaged in meeting the challenges of implementing continuity in their professional work, so contributing to the current debate both within the IB and in the international education sphere more widely. 

			The term ‘continuity’, which is the principal focus of this book, is itself a contested notion which is capable of a range of interpretations. It can therefore offer, through its various manifestations, an example of Wittgenstein’s reference (in a different context) to the ‘bewitchment of our intelligence by means of language’. As will be clear from a reading of the contributions to this book, the idea of continuity is heavily contextualised; it is therefore imperative to enter into discussion on the topic with a clear understanding of the basis upon which that discussion is taking place. As editors, we have not only been aware of the standpoints from which authors in this volume have offered their opinions, but have also gained understanding from the many teachers, administrators, curriculum developers and researchers with whom we have the privilege of working from our base in the Centre for the study of Education in an International Context (CEIC) at the University of Bath, and who have shared ideas from their practice over a long period. On that basis, it seems to us that amongst the ways in which the concept of continuity may be interpreted in an educational context, those that follow below – at least – may be identified. In attempting to interpret the concept of continuity, it should be noted that we have deliberately avoided referring to the notion of the Continuum that is used to describe the experience offered across the International Baccalaureate programmes. We do so because, while a number of authors here have focused exclusively on the IB programmes, others have – with our encouragement – considered issues of continuity relating to other programmes offered in the wider international education context. In that sense, for us, the IB Continuum represents one aspect of the broader concept of continuity which may be found in the sphere of international education.

			
Continuity and learning

			Much of the debate here understandably points to the importance of continuity in the planning and implementation of a programme of student learning – after all, that’s what schools are for! The notion of planned continuity in relation to the learning experienced throughout primary and secondary education is entirely consistent with what learning theorists have long professed. Effective passage from one stage of the acquisition of knowledge and skills into the succeeding stage is promoted by a clear understanding, at each stage of development, of learning that has already taken place and of the nature of the learning in which the student will next be engaged. Although such learning will often be planned on a longitudinal time basis, a version of continuity (linked with coherence and consistency) relates to the concurrency of learning within each stage of development – ie across the differing knowledge, skills and understandings in which the students are engaged at any one time, whether in school as part of the formal curriculum, or resulting from the totality of their learning through home, the community and the wider world (if only through the media) – a kind of ‘holistic continuity’. The IB learner profile is an example of intended continuity in learning experience.

			
Continuity and pedagogy

			Closely aligned to continuity and learning is the need for continuity in respect of the pedagogy that is offered to students to support their learning. At some stages of their learning in particular, continuity in teaching styles may be wholly advantageous, but that is not to say that continuity in pedagogy necessarily implies homogeneity in teaching approaches, chronologically or laterally. It does, however, require that the teaching presented is planned carefully to guide the development of student learning and, as such, may be characterised by deliberate heterogeneity across the differing knowledge and skills within subject areas and the acquisition of learning in the wider experiences of the formal education system. An important aspect of all three IB programmes since their inception has been the notion of the concurrency of learning, in which the curriculum is planned deliberately to engage learners in quite differing disciplines, with a variety of knowledge and skills, within the same time period – raising issues of interdisciplinarity and transdisciplinarity. It clearly has crucial significance for the challenge of organising pedagogy in relation to continuity. 

			
Continuity and curriculum connectedness

			The well-rehearsed distinctions used by curriculum developers in relation to the designed/delivered/learned curriculum (or other terms used to describe the same or very similar concepts) implies continuity of yet another kind. It is related to the importance of maintaining continuity in respect of the underpinning values and aims of the curriculum at each stage of its development, necessitating constant reference back, in designing and implementing new programmes in school, to the fundamental principles governing the curriculum. It is also related to fitness-for-purpose and to validity and consistency. The IB’s current activity in respect of the development of the learner profile across all of its programmes is a clear expression of a search for an aspect of continuity which protects those underlying values at each stage of the separate programmes. 

			
Continuity and improvement/progression

			The importance of students, as well as teachers and parents, being able to recognise improvement in learning introduces the necessity of a form of continuity in the assessment and evaluation regimes in use. Benchmarking is an obvious example of establishing a foundation for the evaluation of achievement against which evidence of progress in the realisation of learning objectives may be collected and disseminated, which for comparative purposes will necessitate a form of continuity that is explicit and understood by all involved. 

			
Continuity and stability

			A dimension of continuity at a whole institutional level is concerned with generating, within the entire stakeholder group, a level of confidence that the appropriate quality assurance measures are not only in place but also have abiding characteristics in terms of the principles upon which the institution is based. That is not to imply that interpretation of such a form of continuity is tantamount to stagnation, for as the institution develops so will the practical ways by which those stable, fundamental principles are protected and enhanced. A further dimension of continuity relating to the notion of stability arises for those globally mobile children (sometimes described as Third Culture Kids) whose family circumstances are such that they frequently change schools and countries – with stability of educational experience varying according to the school and the programmes available in their various relocations. Stability through quality assurance and quality control systems is also evident in the numerous independent accreditation regimes used by schools. In the case of the IB, the authorisation and re-authorisation of schools to teach the IB programmes serves a similar quality assurance purpose.

			These differing interpretations of continuity are by no means exhaustive, nor is any claim being made that they are discrete; quite clearly there are overlaps between them. They simply arise as significant aspects of continuity from our work with practitioners over many years.

			In generating this book we have been privileged to work with a group of authors who have been willing to share with readers their reflections and views arising from wide experience with programmes of international education in general, and with the IB programmes in particular. They have also, unsurprisingly in respect of the range of interpretations of the concept of continuity, chosen to highlight differing aspects of the topic. Acknowledging the range of interpretations that the term ‘continuity’ generates (some of which have been identified in the brief exemplars above), for the purposes of this publication we, as editors, have chosen to organise the various contributions into three distinct, though clearly related, groups of chapters. 

			Thus our contributors to Part A of this book (Dimensions of Continuity) have each identified a major dimension of continuity which all those who have responsibility for designing international curricula at primary and secondary school levels are encouraged to consider. All represent quite fundamental features of any programme that aims to promote an understanding of international mindedness and intercultural understanding, and do so on the basis that such aspects are capable of development over time and across a range of contexts, given appropriate institutional support for the establishment of a positive learning environment. In Part B (Supporting Continuity), those contributing have taken up the themes of context and of support for those responsible for the implementation of programme continuity within the school, which involves an appreciation of context and the roles of leaders and appropriately trained teachers in the process. Part C (Programme Transitions in IB) comprises three contributions illustrating the specific processes of transition between selected IB programmes, drawing on the wide experience of the authors. These mini case studies not only link many of the fundamental topics arising in earlier chapters, but also introduce new dimensions, including brain research, and their implications for planning the transitions between separate programmes. 

			Across all three parts of this book it will be noted that chapters have generally been written as though for an audience who are already familiar with the context in which they are set. For those who are not so familiar with the context, background information may be found via, inter alia, the websites of the International Baccalaureate, International Primary Curriculum, International Middle Years Curriculum and Cambridge International Examinations IGCSE.

			To all contributors we offer our gratitude for their forbearance with the length and nature of the editorial process. One of the most satisfying aspects of undertaking editorial work in the production of a book of this kind is the academic and professional learning that we, as editors, gain as a result of the interaction with such experienced and committed colleagues. Our appreciation for the high level of support we have received most certainly extends to our colleagues at John Catt, with whom it has been a pleasure to work. Our own efforts, and those of the authors and publishers, will have been justified if those who read the contributions within this book find both encouragement to add their own views to the debate, and inspiration in making effective continuity a reality within their own institutions. 

			Mary Hayden

			Jeff Thompson
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Part A: Dimensions of Continuity

		

	
		
			
Chapter 1: Teaching thinking skills K–12

			Nick Alchin

			While it is not the business of education to prove every statement made, any more than to teach every possible item of information, it is its business to cultivate deep seated and effective habits of discriminating tested beliefs from mere assertions, guesses and opinion: to develop a lively, sincere and open minded preference for conclusions that are properly grounded, and to ingrain into the individual’s working habits methods of inquiry and reasoning appropriate to the various problems that present themselves.

			(Dewey, 1910: 27-28) 

			
Introduction

			Recent attention to ‘teaching kids to think’ is not new. It goes back many centuries, and finds clear and frequent expression in the writings of Socrates, Voltaire, Lao Tze, Plutarch, Tagore and many other educators and philosophers, especially since Enlightenment times (at least in the West). Dewey’s quote is eloquent, but not especially novel. There are, however, three new factors that mean ‘thinking skills’ are of particular interest now. 

			The first is a narrow economic motivation to teach thinking skills. Once regarded as a good in its own right, or perhaps the necessary component for democratic participation, it is now also seen as necessary for economic success both for individuals and for nation states as a whole. The emergence of the ‘knowledge society’ makes this economic imperative a very powerful one, and then UK Prime Minister Tony Blair’s sentiment expressed at the Knowledge 2000 conference – “Knowledge and skills … are the ways by which the winners will win in the new economy” – has been heard many times from politicians of all persuasions across the world. For this reason alone, many national and international curricula now give explicit and prominent place to critical thinking, lifelong learning or higher-order thinking skills (we will examine these more carefully below). 

			The second, related factor is that the world is facing profoundly complex environmental, cultural and social problems which, it is frequently argued, will not be solved without the highest levels of thinking from leaders and specialists, or without an active and engaged citizenship which requires individuals to be able to assimilate, interpret and judge information from a number of competing and contradictory sources. Opening any newspaper confirms this common-place observation. 

			The third factor is the explosion in research from and findings in the converging disciplines of cognitive psychology, neuro-anatomy and (arguably) epistemology (see for example Kahneman (2011), Pinker (1996), Damasio (2006), and Dweck (2006)) which have done much to clarify our understanding of the central term ‘thinking’ and surrounding issues such as motivation, emotion and decision-making. Without underestimating the huge challenges ahead, it is fair to say that we have in the last 40 years begun to make significant advances, for the first time based on solid evidence, into how humans think. 

			Different drivers motivate different people at different times, and we all tend to pick and mix according to our audience; in his now famous TED talk, Ken Robinson (2010) strikingly grounded his humanistic appeal for encouraging creativity in an economic argument, asking “How do we educate our children to take their places in the economies of the 21st century, given that we cannot anticipate what the economies will look like at the end of next week?” Whether for pragmatic or idealistic reasons, taken together therefore, these drivers reflect a consensus between educators, politicians and employers that we are still facing what Resnick (1987) called ‘a new challenge to develop educational programmes that assume all individuals, not just an elite, can become competent thinkers’.

			The following points are, I suggest, widely if not unanimously agreed among a wide range of thinkers:

			
					The ability to think well and think deeply over a range of issues is one profound mark of human flourishing, and should be pursued in its own right.

					The ‘banking model’ of learning (where teachers deposit information into students’ mental accounts) is deeply uncreative and deeply alienating to some students who do not flourish under it, and for whom education seems to have little relevance.

					This banking theory of learning, based on filling students with facts, is no longer tenable – as there is simply too much to learn. A shift from the content of learning to the process of learning is, therefore, necessary.

					The complexity of modern working life and the emergence of new jobs and careers requires individuals who can comfortably generate, adapt to and work with new information and ideas rather than stick to the known and familiar.

					The rapid pace of technological innovation and social change means that, without these individuals, a state can find its industries and workers no longer relevant in a global marketplace.

					We now know enough about the biological and psychological process of learning to be able to develop programmes that will allow learners to think better.

					Intelligence is no longer to be understood along static, unitary lines; there are several partially independent intelligences, and these are not fixed but can change over time.

			

			The differing motivations for addressing thinking skills have, naturally, manifested in many different approaches, and even in 1990 there were over 100 such programmes in the USA alone (Nisbet, 1990). The aim in this chapter is not to explore the variety, but to consider some key issues for educators. In the next section we start by exploring the meaning of the central term ‘thinking skills’, before going on to see if and how these skills can be taught, and what teachers and schools should bear in mind as they attempt to do so. The focus in the latter sections on school programmes is more devoted to approaches and practices than to developmental aspects of students’ thinking abilities, though there is clearly some linkage there.

			
How do views of mind and of learning underpin approaches to thinking skills?

			Detailed exploration is beyond the scope of this chapter, but three important and inter-related ideas are needed to inform any discussion of thinking and learning; these are the constructivist model of learning, the multi-valenced notion of intelligence, and the idea that intelligence is malleable.

			Piaget argued that the development of the ability to think is akin to a physical process of growth, and just as we grow to a height largely pre-determined by our genes, so cognitive skill unfolds in a developmental manner, to a set level. This view is consistent with a belief in a unitary general-purpose cognitive ability, initially described by Binet in the early 19th century as ‘g’, the pre-cursor to IQ. In many quarters, however, the focus has moved to social constructivist views, under which learning is seen as less of an unfolding and more of a construction; as a process of individuals making meaning with a community of co-participants. Under this approach, thinking is situated more in, and depends on, specific contexts, than it is determined by innate ability (Bredo, 2005). This view is entirely consistent with a move from a belief in a unitary general cognitive ability to a belief in multiple, largely independent intelligences – as different communities (whether these are conceived as subject specialists, classrooms or schools) will situate knowledge in different ways. Gardner (2005) writes ‘We have come to believe that … [t]here is no ‘pure potential’ apart from some experience in working with a domain or symbol system’ (p. 104). 

			The debate about unitary or multiple intelligences, and the implications for learning (if any) are not settled (see Willington, 2009, or Bransford, Brown & Cocking, 2002 for terrific summaries for teachers). However what is settled, at least amongst cognitive psychologists, is the belief that intelligence is malleable. While people clearly differ in intelligence, intelligence can be changed through hard work; it not fixed genetically. Darwin, of all people, was onto something when he stressed attitude over innate ability: ‘men [do] not differ much in intellect, only in zeal and hard work‘. Dozens of studies have found that high flyers across all disciplines learn no more quickly than those who reach lower levels of attainment – hour after hour, they improve at almost identical rates. This is a remarkable finding. High achievers do not, in general, initially learn more quickly than others; the difference is simply that high achievers spend more time talking, reading or practising in their chosen area (the evidence from Dweck (2006) should be required reading for all teachers and parents) and so develop their capacities and intelligences in such a way as to end up far more able than their peers.

			The implications from these three ideas are important. They suggest that thinking skills are (a) alterable – they are not likely to be determined by a single, unalterable fixed level of intelligence; (b) closely entwined in the contexts in which they are found; and (c) about more than just intellectual prowess. So let’s now consider exactly what these skills might be.

			
What are thinking skills?

			The literature on the precise nature of thinking skills is large. There are many taxonomies (eg Lipman, 1991; Wilson, 2000; Scriven, 2004) which overlap to varying degrees. A particularly broad characterisation is given by Paul and Elder (2002, see Figure 1); Paul and Elder structure the model around the application of standards to certain elements to develop particular traits. This neat model often speaks to educators who are used to overarching standards for any curriculum area. Critical thinkers routinely apply the intellectual standards to the elements of reasoning in order to develop intellectual traits.

			Any one of Paul and Elder’s standards, elements or traits could be explored in great detail, but at a general level we can say that this and other characterisations converge on the imprecise notion that a critical thinker is one who can effectively generate, analyse and process information and, importantly, who has the dispositions and drives to do so. It is not our purpose here to explore this or any other specific model, but it is helpful to ground the discussion by making some distinctions based on a graded set of examples as follows:

			
						Alex wants to be told what to do, and while he is bodily present in class his active mind is elsewhere. He does not behave poorly in the traditional sense, and is quick and able enough in conversation about general matters, but he does not care much for school, and simply never brings the spotlight of his attention to bear on the ideas he encounters in lessons. To say that he finds it difficult is not quite right – as the term difficulty suggests some struggle.

						Beatrice is a highly motivated student who is eager to do well. She engages well with the ideas, and in any discursive class quickly takes a very strong position on any issue. Once she has taken a position she argues for it against other students even if it becomes clear that the position is no longer tenable. She is, however, very quick to change her mind in an effort to reach the ‘right answer’ when a teacher even gently questions her views.

					Clarence is focused, wants to succeed, and can complete good work in a structured environment. He struggles, however, to master overall principles. His ideas and skills are discrete and not joined up to form a coherent body on which he can successfully draw as needed.

					Delfina can master ideas in one classroom setting but is unable to apply them in another. For example, she is a fine student of mathematics who cannot consistently or independently use ratios or solve equations in the science labs.

					Edwin appears to master all the ideas he encounters. His school grades are good, but he has little confidence. When asked about novel problems he does not know how to begin, and in discussion is quick to make it clear that ‘he never really got it anyway’.

					Francis is gifted in a single subject; he has mastered a wide range of ideas, the principles behind them, and is able to routinely apply them to a variety of familiar and novel problems in a deliberate way. In his subject, he is aware of the sorts of errors he makes, always checks his own thinking and monitors himself against the standards he has internalised. He also tries, with mixed success, to apply the principles of his area elsewhere, though he recognises that this is not always going to work.

			

			[image: ]

			Figure 1: One example of a characterisation of thinking skills (Paul and Elder, 2002)

			The students in this list, familiar to all experienced teachers, illustrate some important points:

			
					Alex and Beatrice both demonstrate that thinking is not just about cognitive ability but also about specific attitudes and dispositions toward thought; these attitudes and dispositions are in fact gateways to the mansions of thought. Alex’s lack of motivation, and Beatrice’s dogmatism and deference (a more common combination than is usually appreciated, in my view) are strong barriers to developing thinking skills. 

					We recognise that Alex might be a great chess player but also an academically failing student, and that Francis might be a great historian but a hopeless artist; that is, that there are independent domains of expertise. In academic settings we tend to call these subjects or disciplines and they represent powerful ways of thinking which transcend specific facts or skills. Clarence is struggling to master his discipline and is, in this respect, the traditional struggling student. 

					From a thinking skills perspective, Delfina and Edwin might be just as weak as Clarence, even though they may all look very different in traditional school settings. Delfina and Edwin cannot transfer the skills learned in one area to another; Delfina between subjects, Edwin when there is a new problem in a single subject. 

			

			Mapping these issues to conceptualisations such as those of Paul and Elder is difficult, and is perhaps one reason why thinking skills are often not embedded in school practices. Schools often look less at these models and more at issues that naturally emerge in school; one such issue is transfer – the ability to use one’s abilities to solve new problems, rather than merely routine ones. Clearly a central part of thinking skills, it is, however, a problematic term. McCormick (1999) suggests that a pre-condition for transfer to take place is ‘a match between the situation where the learning took place and the situation where the knowledge is used’. In one sense this is obvious; if there’s no match, then there can be no basis on which to apply the ideas from one area to another. But near-transfer, when the match is extremely close, is not very meaningful (in the extreme case, ‘transfer’ from solving 2x+1=5 to 4x+3=15 is not really transfer, though it may be a small step in that direction) and far-transfer seems by definition to require relatively little match between the two areas – that’s precisely why it is genuine transfer. The concept is, therefore, not straightforward, and it has been suggested that instead of talking about transfer per se, we should instead identify aspects of thought that underline all intellectual inquiry, and focus on these; such a focus would support and encourage transfer. This leads straight back to the difficult conceptualisations such as the one above, which schools find so hard to deal with. And while there are different models around, there does seem to be consensus around the notion of a core of key skills such as ‘evaluating evidence’, ‘sound reasoning’, ‘and ‘planning and setting goals’ (McGuinness, 1999). We do, however, need to be careful that these do not lead us back to a simplistic version of a single underlying notion of intelligence, which we know is wrong. So transfer is crucial from a theoretical standpoint – but also pragmatically, transfer must be the ultimate aim of all teaching in school; firstly because students in school can only learn a tiny part of what is known; and secondly because a student who can only do precisely what they have been taught has a very bleak future. Various attempts by educators to reconcile the tensions here are the subject of the next section.

			Before moving on though, it is worth stressing that the ability to transfer skills is very slippery, even from inside the classroom to just outside. Schoenfeld (1988) describes a mathematics question in a US national assessment: ‘How many buses does the army need to transport 1,128 soldiers if each bus holds 36 soldiers?’ That one third of eighth graders answered ‘31 remainder 12’ shows how their ability to do division is divorced from the real issue at hand. Nor is it always easier for those who are expert. Gardner describes this vividly with respect to the MIT physics graduates who, when asked on graduation day, make basic errors on simple questions about the forces on the mortar boards they are throwing so gleefully into the air; he also describes the literature students who, though successful in their undergraduate courses, are unable to distinguish between the poems of Donne and another hack local poet except on the basis of their rhyming schemes. Such examples can be found ‘from astronomy to zoology … in societies all over the world … neither Americans nor Asians nor Europeans are immune’ (Gardner, 2006). Transfer from one setting to another, is very, very difficult. Gardner describes this as ‘the most important scientific discovery about learning in recent years’ (Gardner, 2006) because it shows that even apparent experts are often more like Clarence, Delphina or Edwin and less like Francis then we might have thought. And this is, note, experts even within a single given domain of expertise (the MIT physicists for example); we are not even talking about the complex multi-faceted problems mentioned in the introduction. Gardner’s well-known work in education is perfectly consistent with psychological research which points to a whole set of cognitive heuristics and biases which appear to be hardwired and common across all cultures, genders and ages. Kahneman (2009), the leading psychologist in the field, has established, on the basis of decades of experimentation, that we cannot change these cognitive characteristics – they are part of the human condition; the best we can do is to be aware of them and hope to catch the errors we are bound to make. That is, Gardner and Kahneman both point us at the crucial role of metacognition and self-regulation.

			This makes the case of Francis, the expert, extremely revealing. At first sight he might appear somewhat narrow, with excellent thinking skills in his own area and limited ability elsewhere. But his narrow skill-set is deep, and he is conscious of the sorts of errors he makes (the old philosophical injunction ‘know thyself’ takes on a new cognitive meaning here). So while he is not a polymathic genius, it is the combination of his (perhaps narrow) expertise with his ability to self-monitor, and to think about his thinking (that is, his ability to think metacognitively), that form the basis of what are highly developed thinking skills. If it is transfer we are looking for then we have to remember that there has to be something to transfer – that is, perhaps rather than seek a broad cognitive competence (eg ‘consider competing points of view fairly’, ‘seek logical consistency’) we should instead focus on some narrow expertise which we then seek to apply outside the usual domain. Without this subject-specific expertise, perhaps there would be little point in even seeking transfer. But to broaden from narrow expertise to broader application is not enough; transfer does not happen automatically, and this is where Francis’s metacognitive ability (itself dependent on his subject-specific ability) is so important. Because he has mastered the ideas and methods of his subject so thoroughly and so consciously, he is well able to reflect on his own thinking, and to try to transfer his expertise to areas where it is not obviously applicable.

			The combination of transfer and domain-specific knowledge is captured well by the developing notions of transdisciplinarity and interdisciplinarity, which are in practice how thinking skills programmes seek to promote transfer (distinctions between these and other similar terms are contested, and space prevents exploration here). Klein and Newell (1988) define the latter as a process that addresses ‘a topic that is too broad or complex to be dealt with adequately by a single discipline’ but that ‘draws on disciplinary perspectives and integrates their insights through construction of a more comprehensive perspective’. Interdisciplinarity is perhaps itself an appropriately interdisciplinary concept (!), bridging as it does familiar traditional (but sometimes fuzzy) ideas of a cross-curricular approach with the new epistemology of thinking skills. It is a significant advance; similar ideas can also be seen in a number of other writers (see, for example Fauconnier and Turner, 2002), and thinking skills are in some quarters evolving from a focus on transfer toward a focus on interdisciplinarity. This more recent interpretation, with its emphasis on connectivity and on new perspectives, is in keeping with broader cultural zeitgeists and technological advances. Of course this trajectory of thought tells us a lot about our philosophy, but not a lot about school implementation. It is now to this aspect we turn.

			
What approaches to teaching thinking skills are there?

			I am conscious that some educational trends catch the imagination, seem very popular for a short time but do not stand the test of time – whether tested by statistical improvement in attainment as measured by controlled experiment, or consistent, cross-cultural anecdotal evidence. The Learning Styles movement, for example, once de rigueur, now seems increasingly unable to find theoretical or empirical underpinning (Coffield, 2004, or Willington, 2009) and many variants of the popular Brain Gym are now wholly discredited. Given the evidence reviewed above about the difficulty of transfer, it is hardly surprising that there is no programme that reduces thinking skills to a core set of clearly defined skills that can be as easily measured as one can measure simple recall of facts.

			That said, extensive data collected around the world over the last four decades does very strongly suggest that, in several instances, thinking skills programmes do manage to achieve long-term transfer – where mathematics programmes improve attainment in language, for example. It is extremely interesting that under some programmes, while little or no immediate improvement in achievement is shown, very strong and significant effects are often seen several years later, in several disparate curriculum areas. It is this delayed benefit, and the breadth of this benefit (against control groups), that supports the claims of proponents of these programmes that far transfer and genuine cognitive advancement have taken place, because it is only if an intervention can improve the ability to think and learn – that is, the thinking skills themselves – that subsequent instruction can be made more effective.

			There has been much debate over the relative merits of two types of programme:

			
					
Standalone curriculum-programmes which seek to address general, sometimes de-contextualised skills. 

					
Infused curriculum-programmes which focus on developing skills in regular classroom contexts, through domain-specific skills and/or interdisciplinary approaches. 

			

			Fortunately, we can move on from this debate; reviewing 56 studies of thinking skills programmes, Cotton (1991) found that around half of the effective programmes were of each type. Either approach can and does work, and we now turn to specific methods and programmes.

			
The Philosophy for Children movement

			The Philosophy for Children (P4C) movement (resources are available for K-12: see Figure 2) is based around the belief that thinking skills are like the skills of riding a bicycle: students must learn by doing, not by being told how to do, or by reading from a book. Thus students ‘do’ philosophy, rather than learn about philosophers. Lipman follows John Dewey’s belief that in education we often confuse the refined, finished, end products of inquiry with the raw, crude subject matter of inquiry, and that we make the mistake of encouraging students to learn the solutions rather than investigate the problems and engage in inquiry itself. Lipman also argues that because thinking skills are a tool, they can be misused like a tool, and so it is important that we teach the skills in the context of a humanistic discipline that is committed to the furtherance of significant but problematic concepts. He suggests that the appropriate discipline is philosophy which, he argues, is to the teaching of thinking skills what literature is to the teaching of reading and writing.
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			Figure 2: the Philosophy for Children Series

			The programme is based around a set of highly structured ‘novels’ written at age-appropriate levels. [The texts are available from the Institute for the Advancement of Philosophy for Children, Montclair State University (http://cehs.montclair.edu/academic/iapc)]. The novels contain dilemmas of rationality, ethics, aesthetics, science and civic values, have been translated into over 40 languages, and are used in over 60 countries. Set in fictional contexts, the stories raise dilemmas via the context of children’s lives and lead to class discussions mediated by the teacher. The point of class discussion is to externalise the reasoning for the class, and particularly for the students themselves. The programme is delivered over a long time span and is progressive in complexity. An extensive and highly detailed teacher’s guide accompanies each novel (each guide is around 400 pages in length), giving several concrete activities to help guide the discussions which follow reading a chapter. Though different novels have subject-specific foci (reasoning in science, arts, language, ethics, social studies), these are seen as expressions of domain-general reasoning through different contexts rather than as distinctly different types of reasoning. The programme was awarded ‘national validity’ by the US State Department in 1986.

			Studies suggest that P4C is very popular with students who have taken it – though, interestingly, the few dissenting voices are from those children who are usually considered to be academically successful in the traditional sense. They are ‘puzzled and resentful when they realise that philosophical questions are not amenable to simple or straightforward answers. Such children have unfortunately been trained to perceive educational value only in what can be examined and tested’ (Coles and Robinson, 1991).

			
Research Evidence from Philosophy for Children

			Experiment one: Lipman taught one class for 18 lessons of 40 minutes (Lipman et al., 1980). Against a control group, students made a gain of ‘27 months of attainment’ on standardised tests and went on to score significantly higher on a standard reading test two years later.

			Experiment two: In a larger follow-up in New Jersey, 400 students in grades 5–8 were given Philosophy for Children for two-and-a-quarter hours each week. Teachers were given two hours in-service training each week (Adey and Shayer, 1993a). Post-test results showed highly significant gains against control groups, not only in reasoning but also in reading and mathematics. Unfortunately there was no long-term follow up here.

			Experiment three: A validation project on 2,000 students (Sharron and Coulter, 1994) shows that, compared with control children, large gains after one year were made in mathematics, larger gains were made in English and even larger ones were made in reasoning. 

			These results have been replicated in other countries including Iceland (Sigurborsdottir, 1998) and in other subjects such as science (Sprod, 1998). Of particular significance is the delayed and broad improvement across the curriculum. Further, the improvements are also supported by the professional qualitative judgements by teachers familiar with the specific contexts of the students. The conclusion from Lane and Lane (1986) is typical:

			The results indicated a significant improvement for formal reasoning and in creative reasoning (the capacity to generate new ideas, to discover feasible alternatives and to provide reasons). The overall impact in improving reading and mathematics was found to be significant. The teacher’s appraisal was that children were markedly more curious, better oriented towards their work, more considerate of one another, better able to reason, and that their communication skills increased. (p. 271)

			
The Cognitive Acceleration Movement

			This project, initiated at King’s College London, addresses both generic and subject-specific thinking skills. The most well-known programmes are the three Cognitive Acceleration in Science, Mathematics and Technology Education programmes (CASE, CAME and CATE respectively). Each consists of a set of practical activities for use with early secondary school students and very detailed (minute-by minute), almost scripted, lesson plans. Adey and Shayer (1993a) identify five central aspects to the movement, each of which is directly observable in each lesson plan:

			
					
Schema theory. A schema is a general way of thinking that can be applied to many different contexts. CASE and CAME focus on ideas such as conservation, causality, classification, probability, ratio, proportion, variation – which, it is argued, must be internalised for significant progress, and are thus worthy of special attention.

					
Concrete preparation. The students encounter the schema through a specific intellectual problem before explicitly identifying the schema.

					
Cognitive conflict. Students should find new ideas puzzling as they realise that their existing mental schema are not adequate to cope with both ideas already known and the new stimulus. Students are then forced to construct a solution to the problem, leading to the next stage. [Working to create cognitive conflict is a delicate business; some puzzling ideas can be simply shrugged off as odd, or as errors, or perhaps not even seen as puzzling.] In practice, this stage will likely merge with the next, and Adey and Shayer (ibid) describe the two stages as ‘the hammer and anvil… from which intellectual growth is shaped’.

					
Construction. The programmes here are explicitly based in social constructivism; that is, on the basis that understanding often takes place in the social space that learners share, and is then internalised by individuals. For teachers this points to both (a) the skilled art of not telling but hinting, and allowing students to ‘get it’ themselves, and (b) the need to create a practice of free polylogues with peers, teasing out understanding of explanations, of articulations of difficulties and so on (like P4C). 

					
Metacognition. Throughout the activities, teachers are prompted to discuss strategies as well as ideas, and to ask questions like “why was it that this was difficult and how did you solve it?” 

					
Bridging (or in the vocabulary used here, transfer). At the end of each lesson, the teachers lead whole-class exploration of any general thinking skills and link them to other areas of the students’ experience, including other subject areas.

			

			
Research Evidence from Adey and Shayer (1993a and 1993b)

			Experiment one: CASE was implemented for two years with classes from several UK schools; in each case control classes were also run. After the two years the classes were mixed up and the individual students tracked through to GCSE (the General Certificate of Secondary Education, usually completed at age 16).

			
					There were some significant gains immediately after the experiments, but the biggest gains came three years afterwards, at GCSE in science, mathematics and English. 

					While two thirds of the students showed significant improvements, one third showed little or no improvement over the control group. This third was not drawn particularly from either the weaker or the stronger students; there is no obvious explanation as to why some students ‘took’ to CASE and some did not.

			

			Experiment two: In this experiment a whole year group undertook CAME, being taught in rotation and thus minimising teacher effects. Based on control groups, the number of students reaching the highest levels of formal thinking was expected to be 7.4% (boys) and 5.6% (girls), but actually turned out to be 19.2% (boys) and 22.9% (girls).

			Experiment three: After a two-year trial, the proportion of students entering Year 9 with formal operational ability (ie abstract reasoning skills) was raised from 23% to 60%. The number of GCSE ’C’ grades attained two years later rose from 35% to 58%. Here it is the delayed benefit, and the benefits in several subjects, that offer strong support for far-transfer and genuine cognitive advancement (one class showed almost no immediate gain but significant gain three years later).

			
The Understanding by Design Movement

			The Understanding by Design (UbD) movement, originating in the USA, is quite different to the other approaches discussed here, and is widely used in US schools, districts, universities and other educational organisations. It also underpins the International Baccalaureate Primary Years Programme (PYP) and Middle Years Programme (MYP) approaches detailed below. UbD is not an approach to teaching, nor is it a school programme or a set of resources. Instead, it is an approach to planning for teaching. And so it says little about teaching styles, activities and so on, and it does not require a belief in any single pedagogical system or approach. Instead, it focuses on understanding; which is defined as a multifaceted ability to ‘wisely and effectively use – transfer – what we know’ in a flexible, thoughtful way (Wiggins and McTighe, 2006). That is, it is entirely focused on developing in students the ability to apply things learned in one context to another; which is, as we have seen, at the core of thinking skills. 

			The UbD method is a three step process:

			
					
Identifying desired learning outcomes. We start with the end in mind, and ask ‘what do we want students to know?’ Recognising that we can only ever teach a tiny fraction of the known, the UbD method is to identify and address the essential ideas which are at the heart of deep, enduring understandings of value beyond the specific topic at hand, and which, it is argued, support transfer.

			

			A big idea is typically manifest as a helpful:

			
					
Concept (eg adaptation, function, perspective)

					
Theme (eg ‘good triumphs over evil’, ‘coming of age’)

					
Ongoing debate (eg nature vs nurture, conservatives vs liberals)

					
Paradox (eg freedom must have limits, leaving home to find oneself)

					
Theory (eg evolution via natural selection, manifest destiny)

					
Underlying assumption (eg texts have meaning, markets are rational)

					
Recurring Question (eg ‘is that fair?’, ‘how do we know?’, ‘can we prove it?’)

					
Understanding or Principle (eg form follows function, correlation does not ensure causation)

			

			(adapted from Wiggins and McTighe, 2006)

			Note that there is no tension here between these concepts and traditional content; the challenge for teachers is to structure a curriculum in such a way that the concepts arise from the content and infuse it with meaning, thus developing in students the chance to see underlying structures.

			
					
Determine acceptable evidence. Having identified the ideas, UbD asks ‘how will we know if the students have understood?’ The UbD conception of understanding means we need to give students the opportunity to explain, interpret, apply, and reflect on the ideas; this means a variety of assessment tasks and strategies may be necessary.

					
Plan learning experiences and instruction. Sometimes for teachers, this comes first: we know what are ‘good activities’. Following the UbD method means we delay this until we know, explicitly, what learning outcomes we want, and how we will know if students have achieved them – because until these are defined, we cannot know what enabling knowledge (facts, concepts, principles) and skills (processes, procedures, strategies) are needed; in fact, we cannot know if any teaching activity is indeed good or not.

			

			Put in this simple form, the logic behind the planning process seems obvious and, even to those new to UbD, familiar. What makes UbD so powerful are the detailed structures and guidance to help teachers follow the steps, which in practice are quite complex, and which can cause even experienced teachers to have to re-think what they do. The many books and websites available (see, for example, www.ubdexchange.org) offer a great deal of theoretical and practical support to teachers and administrators who wish to implement this approach.

			
Research Evidence from UbD

			McTighe and Seif (2003) argued that since UbD does not have an articulated ‘scope and sequence’ of skills or prescribed teaching activities, it was ‘impossible at this time to provide direct, causal evidence of its effect on student achievement’. However, it is clearly possible to design an experiment where controlled groups are taught similar ideas by the same teacher, one in UbD style, and another using more traditional methods; with detailed control, this should yield useful data. As far as I am aware such a study has not been undertaken, which is disappointing. 

			In the absence of such data the sustained growth of the movement, in what is an era of intense scrutiny, counts for something, and there is no shortage of anecdotal stories. McTighe and Seif (2003) also argue that very strong evidence is provided by the close match between UbD, current psychological understandings, other validated approaches, the Trends in International Mathematics and Science Study (TIMSS) and various research findings. These are described in detail in their paper, and the close coherences found and described there, as well as the experiences of professional educators, counts very strongly in favour of UbD as an extremely powerful tool.

			
The Four Programmes of the International Baccalaureate

			We have not yet discussed whether approaches to thinking skills should differ according to the developmental age of the student. This is a particularly salient question for the International Baccalaureate, which offers four programmes to students of all abilities from K-12 (see www.ibo.org for overviews of each programme). The four IB programmes do somewhat differ in their approach, though there are some degrees of similarity, and an IB Continuum is in the process of being articulated with increasing precision and coherence. Ongoing emphasis on the centrality of the cross-programme IB learner profile – a set of 10 attributes that all IB learners should strive to develop – is instructive, as it contains traditional cognitive and affective attributes such as knowledgeable and caring, metacognitive aspects such as reflective and open-minded and also an explicit thinking skill as students are encouraged to be inquirers. That we can see very significant thinking skills aspects in all IB programmes is, therefore, hardly surprising.

			
The IB Primary Years Programme (PYP)

			The PYP curriculum, for students of up to 11 years of age, distinguishes between the written curriculum, taught curriculum and assessed curriculum. Thinking skills are infused across all three, and are also particularly situated in the PYP Exhibition.

			
					
The written curriculum consists of five elements, with clear elements of thinking skills embedded in each:
	
Knowledge is structured and conveyed not through traditional subject disciplines, but according to six transdisciplinary themes (who we are; where we are in place and time; how we express ourselves; how the world works; how we organise ourselves; sharing the planet). Schools develop their own programme of inquiry by approaching traditional content though the lens of one of these themes.

	
Concepts which cut across the transdisciplinary themes promote the exploration and re-exploration of important ideas; as these have application in any theme they should promote transfer and creative thinking. The IB identifies concepts of form, function, causation, change, connection, perspective, responsibility and reflection, which are embedded across the PYP (in IB subject guides, and most importantly in schools’ lines of inquiry); students will encounter them again and again in different guises but, understandably for this age group, not address them as abstract ideas themselves.

	
Skills are explicitly identified as being taught in the context of the themes. While a list of specific thinking skills is explicitly identified (see Figure 3), this localisation is rather misleading as these skills appear elsewhere, as indicated. Also, equally important in light of considerations above are the other skills articulated alongside: social skills, communications skills, self-management skills and research skills.

	
Attitudes are listed, and this affective component is a central part of both thinking skills and PYP. These are appreciation, commitment, confidence, co-operation, creativity, curiosity, empathy, enthusiasm, independence, integrity, respect and tolerance. 

	
Action might normally be considered as not directly related to thinking, but designed to ‘extend the student’s learning, or … have a wider social impact’ (IB 2009) and, being structured around a reflect-choose-act model in the real world, there are clear metacognitive and affective aspects which are closely tied to thinking skills in a constructivist vein.
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			Figure 3: PYP Transdisciplinary Thinking Skills (IB, 2009)

			
					
The taught curriculum should blend these five elements through the ‘exploration of conceptually based central ideas’ (IB, 2009), very much along the lines of the Understanding by Design movement (see McTighe, Emberge and Carber (2009) for a PYP/UbD comparison). This is to be enacted through the central role of the precisely-defined concept of inquiry which Short (2009) defines as ‘a collaborative process of connecting to and reaching beyond current understandings to explore tensions significant to learners’; that is, as a stance on the curriculum more than a set of specific practice. This is articulated in detail in IB documents (IB, 2009 and IB, 2012a) where the process of creating an integrated transdisciplinary programme of inquiry is set out in detail. This process is clearly, if loosely, linked to conceptions of thinking skills. The basic expectation in the PYP is that pedagogy must be actively constructivist in nature, and so naturally contains thinking skills aspects (for example, guided reflection at an age-appropriate level as a metacognitive strategy). It is worth pointing out that this is not to the exclusion of traditional learning; in the PYP ‘it is recognised that there is a role for drill and practice in the classroom yet … teaching about [concept-based] central ideas leads to the most substantial and enduring learning’ (IB, 2009) which echoes recent findings from cognitive science (Willington, 2009; Bransford, Brown & Cocking 2002).
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