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ABSTRACT
In response to “Thinking Schools, Learning Nation”, the former Prime Minister Mr. Goh Chok Tong’s (1997) reference to Singapore’s vision for meeting the challenges of the future, many initiatives were enacted to promote critical and creative thinking in educational institutions in Singapore. This paper provides a re-think of a major initiative to develop a whole curriculum approach to promoting good thinking at Singapore Polytechnic. 

Firstly, it summarises the framework developed from1997 - 2000, which subsequently become known as the Thinking Curriculum. Secondly, based on evaluation and considerable reflection over time, it offers an updated frame on the key considerations and decisions that need to be thoughtfully negotiated in order to develop an effective whole curriculum approach to promoting good thinking.

 
INTRODUCTION AND CONTEXT

Educational systems, philosophy and practices inevitably reflect the societal context in which they prevail. In Singapore, there is heavy reliance on the continuous development of its human resource in order to sustain and enhance competitive advantage. Such advantage will only be possible in future with a workforce capable of responding to the enormity and complexity of economic and technological change with both a high level of productiveness and creativity. As Mr. Goh Chok Tong (1997), then Prime Minister of Singapore, stated: 

The old formulae for success are unlikely to prepare our young for the new circumstances and new problems they will face. We do not even know what these problems will be, let alone be able to provide the answers and solutions to them. But we must ensure that our young can think for themselves, so that the next generation can find their own solutions to whatever new problems they may face. (p.3) 

Singapore’s vision for meeting the challenges of the future was encapsulated by the prime minister’s speech, “Thinking Schools, Learning Nation”, at the opening of the 7th International Conference on Thinking in Singapore. Central to the vision has been a comprehensive review of the curriculum in educational institutions, undertaken by the Ministry of Education, with the aim of promoting more creative and critical thinking. As Tan and Gopinathan (2000) have commented:

It focuses on developing all students into active learners with critical thinking skills and on developing a creative and critical thinking culture within schools. Its key strategies include: (1) the explicit teaching of critical and creative thinking skills; (2) the reduction of subject content; (3) revision of assessment modes…(p.7)

Many educational institutions in Singapore rose to the challenge of promoting critical and creative thinking in the curriculum through a variety of initiatives. This paper summarises and reviews a major curriculum initiative at Singapore Polytechnic (SP) to develop and implement a whole curriculum approach to promoting good thinking, what came to be referred to as “The Thinking Curriculum.” The innovation effectively commenced in January 1997 as an initial pilot project, and subsequently involved all departments in SP. The paper will firstly outline the approach taken and the key curriculum development steps involved. Secondly, based on evaluation and subsequent learning, recommendations are offered as to the key issues and considerations that have to be thoughtfully negotiated in order to develop an effective ‘Thinking Curriculum’.
TOWARDS A WHOLE CURRICULUM APPROACH TO THINKING

Like other institutions in Singapore, responding to the broad aim of the “Thinking Schools, Learning Nation” message, it soon became apparent that a number of issues needed clarification before it was possible to embark on any systematic plan of action. The most significant concerned the very notion of what is meant by good thinking.
Having extensively reviewed the literature, it was noticeable that there is no shortage of models and theories of thinking (for example, Perkins, 1984; Marzano, 1988; Swartz and Parks, 1994). Indeed, it could be argued that the plethora of perspectives and terminology tend to confuse rather than aid educational planning and, in particular, teaching. The challenge of constructing a model of thinking that was both valid and practically useful for lecturing staff was clearly evident.

In 1997, we decided to conduct a pilot project, involving one module from all 10 departments, using the infusion approach of Swartz and Parks (1994), who advocate the systematic integration of thinking skills and processes into content curriculum. Swartz (1987), argues that both critical and creative thinking are best developed through “conceptual infusion” with the subject content. This involves identifying the ingredients of good thinking - “the skills, competencies, attitudes, dispositions, and activities of the good thinker”- and designing these into the structure of the lesson content (p.125).

The approach was chosen for the following main reasons:

Firstly, the notion of clearly linking thinking to subject content knowledge in systematic ways that promote effective learning is pedagogically sound. There is virtual agreement among cognitive psychologists that effective thinking - however defined - needs an extensive and well organised knowledge base. As Resnick (1989) summarizes:

Study after study shows that people who know more about a topic reason more profoundly about that topic than people who know little about it. (p.4)

Similarly, while thinking is only developed when thinking about something, knowledge is only made meaningful through thought. As Paul (1993) strongly argues:

Thought is the key to knowledge. Knowledge is discovered by thinking, analyzed by thinking, organized by thinking, transformed by thinking, assessed by thinking, and, most importantly, acquired by thinking. (vii)

Secondly, the provision of clear descriptions of specific types of thinking skills (e.g. part-whole analysis, compare and contrast, etc) and more complex thinking processes (e.g. problem solving and decision making) appeared practical and likely to be understood and applied by most lecturers.

Thirdly, the emphasis on the explicit teaching of thinking, whereby students are firstly provided with a demonstration of the process of effective thinking and then have opportunities to practice this in both familiar and less familiar contexts made good sense and was something we felt many lecturers did not do.

Finally, the methodology of integrating structured questioning, collaborative learning and the use of graphic organisers was consistent with the present direction of trying to promote more active learning at the polytechnic.

REFLECTIONS FROM THE PILOT STUDY
The feedback from the pilot was encouraging and provided an impetus to continue working towards a poly-wide curriculum approach to promoting thinking. It was clear from the pilot that:

· It is essential to have a clear conception of what is understood by good thinking (e.g., specific types of thinking and the cognitive heuristics involved). Without this, it is impossible to teach and assess thinking it a systematic and valid manner

· The use of an active learning approach, using a range of interactive methods and tools, is a useful pedagogy to encourage student thinking
· The explicit teaching of good thinking, and guided opportunities to practice such thinking, is essential to the development of skill in thinking.

However, it was also apparent that we were still some way from a whole curriculum approach to promoting thinking. While the pilot identified some useful ways of teaching thinking and reinforced the importance of a well-conceived active learning pedagogy, it did not really address the following important curriculum considerations:

1.
The establishment of a satisfactory model of thinking
While the infusion approach of Swartz and Parks (1994) has much merit in that it seeks to explicitly link types of thinking to knowledge in order to promote effective learning, there were still certain concerns with this approach. Firstly, starting with a menu of thinking skills led some lecturers to force-fit these into the curriculum, rather than identify what types of thinking are really important for effective learning in the particular subject area. 

Secondly, while types of thinking have generic features, actual applications may differ across subject domains. For example, while problem solving in any field will generically involve the full range of types of thinking, there may be differences in the way different professional fields (e.g., engineers, psychologists, etc) contextualize their thinking. As a consequence, we decided to explore alternative approaches to model good thinking.
2.
The incorporation of types of thinking in the learning outcomes

Learning outcomes (objectives) identify what a student should be able to do as a result of a course of study. If objectives are largely written in terms of 'define', 'list', 'state' or 'describe', then there is little opportunity to infuse much thinking into the curriculum. Recalling lots of factual information requires little more than good memory and organization. In many cases, we discovered that there was a preponderance of objectives written in the knowledge and comprehension categories of Bloom's (1956) taxonomy of educational objectives. The polytechnic uses this taxonomy as the established planning guide for the writing of learning outcomes. It was apparent that there was a need to critically think about what it is we really want students to be able to do in the courses we were offering.

As a tertiary institution involved in the training of technologists, the primary focus is to provide personnel for industry and commerce who have a high level of actual competence in their respective disciplines. The need, therefore, to move the curriculum focus more towards a process and competency-based model was clearly recognized.

3.
The need for thinking to be assessed

Unless students' thinking is being assessed in a valid and efficient way, we cannot be sure that such learning is occurring as intended. We are well aware that assessment plays a crucial role in determining what and how students learn. As Ramsden (1992) points out:


From our student’s point of view, assessment always defines the actual


curriculum...Assessment sends messages about the standard and amount of 


work required, and what aspects of the syllabus are most important. 


(pp. 187-8)

Given that we did not have a remit to change the methods or weighting for the assessment used in the pilot modules, there was a need to address this in subsequent planning.

KEY STEPS IN DEVELOPING A THINKING CURRICULUM

The model that was subsequently developed from 1998 – 2000 attempted to address the concerns that emerged from the initial pilot using the infusion approach. In formulating the model, we used as a basis the methodological principles of design that are pertinent for any curriculum offering. A curriculum by its very nature must entail:
· a purpose, essentially a set of learning outcomes 

· a content, however conceived

· a pedagogic plan, specifying the approaches to promote effective learning

· a means of assessment
· resources and evaluation.

We then sought to systematically address what this would entail for each component of the curriculum planning cycle and also to be careful to ensure ‘curriculum component consistency’ or what is now referred to as the aligned curriculum (Biggs 2003). Essentially this means that the specific types of thinking identified in the learning outcomes must be appropriately taught through the instructional approaches, and validly assessed in the assessment system. The following is a summary of how we approached various components of the cycle and the issues that were addressed in developing the thinking curriculum. It is not necessary to approach the following steps in a linear manner or complete any one step before another. However, on reflection, it is useful to follow a broad ‘outcomes-based approach’ (e.g., start with the learning outcomes first, then the assessment, followed by the instructional approaches).
Step 1:
Identify the types of thinking and incorporate them in the learning outcomes

Rather than infusing thinking skills into the curriculum, we reversed the process by firstly identifying the real world performances that students would be expected to do on successful completion of that particular curriculum (typically a module). This entailed a refocusing of the curriculum towards a broad competency model. I use the word 'broad' as the term competency can be interpreted in different ways, often in very mechanistic terms depicting an atomistic view of learning. From my perspective, competence not only encompasses specific functional tasks but also complex performances that involve the integration of knowledge, thinking and doing over time. Furthermore, competence is often of degree and not a simple yes/no dichotomy. 

In conceptualising the curriculum in competency terms, it helped focus our attention on how the content of a module actually translates into real world activities. For example, in a business law module, it might be expected that students would be able to 'Predict possible legal outcomes in the event of a breach of contract.' Similarly, in a construction module, it might be expected that students would be able to 'Diagnose and rectify specified site construction problems.'
Having identified the real world activities of a particular module, we then modelled the specific types of thinking that underpins competence in these activities by getting experts (typically academic staff) to visualize the activity and describe the stages and types of thinking involved in conducting it effectively.  As Dilts (1990) points out, “Effective Thinking Strategies can be modeled and utilized by any individual who wishes to do so” (p.193). In order to achieve this, it is useful to start with the following question:
How would a highly competent person think in the effective execution of this activity?

Of interest, while we initially expected more variation in thinking across subject fields, it emerged that there were sufficient similarities in ‘thinking’ across the subject fields to retain a broad generic model of thinking. Marton’s (1981) observation is pertinent:

…we have repeatedly found that phenomena, aspects of reality, are experienced (or conceptualized) in a relatively limited number of qualitatively different ways. (p.181)

The following generic model of types of thinking is presented in Table 1 below:

	Types of Thinking

	Creative/Divergent Thinking
	Metacognition
	Critical/Convergent Thinking

	· Generating many ideas

· Generating  a variety of types of ideas

· Generating originality in ideas

· Developing ideas in more detail
	· Monitoring,

       evaluating and

       revising own

       thinking 


	· Analysing components and relationships in a system

· Comparing and contrasting options

· Making inferences and interpretations from data

· Evaluating the relative worth of options


                                                               Table 1

Good thinking is the ability to use these different types of thinking (e.g., the cognitive heuristics involved) in a fluid, dynamic and synergetic manner. However, the process of identifying the specific types of thinking through cognitive modelling of real world problem-solving in the subject field is a more authentic way to contextualize good thinking than staring with a list of ‘prescribed’ thinking skills. For example, from modeling 'Predict the possible legal outcomes in the event of a breach of contract', the following types of thinking were contextualized to competent task performance:

· Analyze the components of a contract 

· Compare and contrast the expected and actual behavior of defendants 

· Make inferences and interpretations concerning the behavior 

· Evaluate the possibility of specific outcomes

In using this approach it became possible to identify the types of thinking that were naturally part of effective learning, e.g., actual competence in real world performance. It was then possible to provide systematic guidance in helping lecturers to:

1. Review existing module learning objectives to identify the real world activities that students would be expected to do as a result of successfully completing the module.

2. Identify the types of thinking essential for highly competent performance in these real world activities

3. Write learning outcomes to incorporate the types of thinking involved. These could be written in either process terms, cueing the main type of thinking, for example:
· Analyze the impact of pollutant X on water quality in situation A
· Compare and contrast the use of retaining structures X, Y & Z in situation A
· Predict the outcomes of a specific legal scenario concerning X & Y
Equally, outcomes could be written in terms of direct performance providing the desired types of thinking are an essential part of effective performance, for example:
· Prepare a ship voyage plan from X to Y

· Conduct product packaging tests for product X
· Design a programme in Java script to animate figure X to do Y
The curriculum focus then moves away from memorizing knowledge to actual doing and the types of thinking that lead to the development of understanding and competence. As McTighe & Wiggins (2000) argue:
…an education for performance, based on understanding applied, is of the highest priority. (p.93)

Step 2:

Identify the key areas of subject content

In a context of rapid knowledge growth and almost exponential knowledge access, decisions about how much and what content knowledge should go into any curriculum become difficult planning considerations. It is certainly important to be competent in being able to make meaning, select and thoughtfully apply knowledge from the vast sources of information that are now within easy access. 

In a thinking curriculum, the subject content knowledge should focus on the key concepts, principles and procedures essential for providing deep understanding of the topics being taught. Once students have an understanding of the core structure of a subject, learning specific factual knowledge becomes a relatively simple task – given motivation on the part of learners to do the ‘memory work’.
Step 3:
Develop an effective research based and professionally grounded instructional approach

The framing of the thinking curriculum evolved beyond the original conception of promoting thinking in the curriculum to a wider consideration of promoting ‘effective learning’ in the curriculum. This became perhaps the most significant extension from subsequent review of the original pilots.

We started off with an original assumption that good thinking is a key component in effective learning. Indeed, this is well verified from a wide range of research (e.g., Sylwester, 1995; Jensen, 1996 & 1997) As Jensen (1996) states:


The best thing we can do, from the point of view of the brain and learning,

is to teach our learners how to think. (p.163)

However, the development of good thinking is only a part of effective learning. Quite simply, students are unlikely to think when they have poor knowledge in an area or little motivation to learn. Indeed, many other attributes may be equally important for effective learning as thinking per se. Indeed, Satinover (2001), drawing from recent brain research makes the case for the importance of repetition in the learning process:
…these mundane chores are precisely what turn the fourth brain from a mass of randomness into an intellect of dazzling capacity. “Genius,” according to Thomas Edison, “is one percent inspiration and nine-nine percent perspiration. Of  “critical thinking skills,” he had nothing to say. (p.49)
In summary, then, the necessity of an effective pedagogic approach to enable the gaining of good attention and sustained engagement of students over time becomes paramount. Teaching good thinking (no matter how well conceived the model of thinking may be) will be ineffective without an effective pedagogic approach.  As Sylwester (1998) points out:

It’s biologically impossible to learn anything that you’re not paying attention to; the attentional mechanism drives the whole learning and memory process.” (p.6)

Similarly, Csikszentmihalyi (1990) as argued:

The shape and content of life depends on how attention has been used….Attention is the most important tool in the task of improving the quality of experience. (p.33)

The subsequent development of the thinking curriculum has been to develop, as far as possible, a research-based pedagogic framework from which teachers can design and teach in highly engaging ways – of which the teaching of good thinking is only a part, albeit a significant one.  Indeed, this is clearly possible as Marzano (1992) pointed out:


Over the past 3 decades, we have amassed enough research and theory about 
learning to derive a truly learning based model of instruction. (p.2)

More recently, Darling-Hammond & Bransford (2005), from surveying the research findings, concluded that:

There are systematic and principled aspects of effective teaching, and there is a base of verifiable evidence of knowledge that supports that work in the sense that it is like engineering or medicine. (p.12)

In terms of teaching thinking, students need to be engaged in real world learning that is of interest and has meaning to them. An important aspect of this pedagogy is the systematic use of well constructed and managed learning tasks that reflect real world activity and involve the use of specific types of thinking. Case studies, projects and other performance-based tasks that provide opportunities for knowledge and skills to be integrated and practically applied are ideal examples of such tasks. 
In using instructional methods it is essential to make explicit, model, clearly elicit and provide practice in the types of thinking identified. For example, if in a particular learning activity the aim is to develop competence in evaluation, methods must involve the process of deriving, prioritising and applying criteria in decision making.

It is important at this point to emphasize the importance of the teacher’s professional competence in enabling the effectiveness of the thinking curriculum in practice. As Swartz and Parks (1994) emphasize:

...it is the classroom teacher who, through day-to-day instruction, must assume the main responsibility for helping our students become better thinkers. (p.3)

Furthermore, and equally important, good thinking is developed in a wider context that encompasses values and dispositions important for effective learning. Studies consistently show that good teaching - whatever terminology is used - is much more than sufficient content expertise and effective technical performance in delivery. For example, Andrews et al (1996) found that:

...excellent teachers seem to want to facilitate a meaning approach (deep) to learning rather than a reproducing (surface) approach. Moreover, they tend to engage in instructional processes that are congruent with their preferred approach and have values and beliefs, and characteristics (for example, honesty, integrity, genuineness and respect for self, students, material and the process of teaching) that are considered foundational to a meaning approach to teaching. (p.101)

The importance of values and dispositions in the thinking process is well documented. As Sternberg (1987) points out, “There is much more to being a good thinker than just having the right thought processes” (p.253). The strategic use of these thought processes and, even more basically, the motivation to use them, are equally important. Similarly, Perkins (1992) argues that a model for developing thinking must make dispositions a central theme. Drawing from the work of Costa (1997) on “Intelligent Behaviours”, the following are particularly important in relation to a thinking curriculum:

· The ability to persevere 

· Managing emotions and self 

· Being critical of own assumptions and perceptions

· Openness and integrity in human conduct

· Inquisitiveness and accepting risks

In the thinking curriculum it is important, therefore, to promote desired values and dispositions, though recognising that these are unlikely to be developed in the same way as psychomotor or cognitive skills. These require consistent modelling by teaching professionals, enactment in the classroom ethos and learning relationships and explicit accountability in practice. They are best nurtured holistically as part of curriculum and institutional practices. 

Step 4: 
Develop an assessment system to promote authentic assessment

As mentioned earlier, it is essential that there is alignment in the various curriculum components, hence the necessary to validly assess the types of thinking identified in the learning outcomes. A variety of methods can be effectively employed to assess thinking, including multiple-choice items. However, thinking is most authentically assessed through activities that require students to display specific types of thinking in applied contexts.

In the context of higher tertiary and vocational education, performance tests, projects, case studies, presentations, simulations and workplace assessment can be effectively used for assessing thinking. These more authentic forms of assessment will direct both the learning process for students as well as the instructional focus for teachers. In this way, as Perkins (1992) suggests, “Teaching, learning, and assessment merge into one seamless enterprise” (176).

SUMMARY REFLECTIONS  
Firstly, I feel that much of the original approach was well constituted. The systematic infusion of specific types of thinking and supporting ‘dispositions’ or ‘habits of mind’, is as valid an approach today as at the time of the initial innovation. Any initiative that seeks to promote a whole curriculum approach to good thinking must address the basic epistemological question of what is good thinking. The cognitive modeling of the thinking processes of professionals in solving real world problems was invaluable in terms of understanding the specific types of thinking involved and how they work as a synergetic system. Also, curriculum alignment and a pedagogy that not only focuses on good thinking but good learning are essential components.

Secondly, avoid promising to much too quickly. The message should be of a valid and practical way to enhance existing curriculum by promoting good thinking in pedagogically sound ways. As Sallis and Hingley (1991) once pointed out, “education is a creature of fashion” (p.9), and long serving teaching professionals are inherently suspicious of new initiatives with grandiose rhetoric. Spell out the practical benefits to learning and teaching, as well as the effort needed to bring this about. Never say there are no limitations, there always are.

Finally, as with most educational initiatives, other priorities quickly emerge and occupy the more immediate focus of faculty. There is probably never enough time to ‘bed down’ one initiative before others come to dominate the educational landscape. After all, good thinking is only one of our educational aims - albeit an important one.
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