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Abstract. Teaching thinking skills is a common curriculum aspiration for classrooms at all levels. Previous research in the areas of developmental psychology and cognitive psychology, as well as constructivist theories and brain research, inform professional practice about how to teach these skills. However, several studies identify the need for a clearer conception of what these skills are. Based on previous work by Robinson, Ross and White (1985), this paper  presents a conception of thinking  skills that subsumes all levels of Bloom’s Cognitive Taxonomy and proposes a questioning scheme that allows the sequential use of these skills to undertake a series of related complex skills investigations.

INTRODUCTION

Research literature abounds with theories and studies about the teaching of thinking. Developmental psychology, cognitive psychology, constructivist theories and recent brain research all provide direction about teaching in general and some guidance about how to teach students to be critical and effective thinkers. It is a truism in today’s educational institutions that a central goal for effective learning is for students to acquire age appropriate strategies for critical thinking. Many Boards of Education reflect this in their Mission Statements and/or Strategic Plan introductions. However, it is equally true that educators’ conceptions of what constitutes critical thinking are unclear and a viable conception is needed to support strong instruction in this area ( Bailin, 2002 ; Kuhn,2001 ).
Creating a classroom curriculum centered around instruction that teaches thinking involves a set of techniques that results in sizeable payoffs in student skill by increasing strategy use and retention and transfer of skills ( Robinson, Ross and White, 1985 ) and in increased self-direction among students (Maynes, 1990). Tackling realistic problems, using structured and goal oriented thinking strategies, is engaging for students and can challenge their imaginations and provide a rich environment for adjunctive instruction in social skills that support group problem solving scenarios ( Adams, 1989).
Developmental psychologists, such as John Dewey and Jean Piaget, pointed to the role that thinking and reflection play in the development of a child. They recognized the value and necessity of experiences that served to expand the learner’s mental structures ( Dewey, 1969; Piaget & Inhelder,1969). These adaptations to mental stimuli were seen as the essence of intellectual functioning. From a developmental perspective, learners constantly adjust their view of how things work, based on new experiences and reflections about those experiences through assimilation, accommodation and the creation of new schemata. These developmental psychology ideas have informed some of the strategies that have developed to teach critical thinking effectively and many of the strategies currently in use to develop literacy programs.
Cognitive learning theory supported and expanded the theories of Dewey and Piaget. In cognitive theory, learning involves:
· active engagement in reorganizing and revising information

· non-linear insights and sudden pattern recognition

· use of a variety of talents and abilities to create new meaning

· consideration of a variety of perspectives that are offered in a social context

· influences by affective responses

· support by strong models

· the support of reflective practice

                                ( Caine and Caine, 1997; Healy,1987; Jensen, 1998)

These approaches to learning help to build a stronger conception of approaches to use in the instruction of critical thinking skills.

Constructivist learning theory builds on the ideas of developmental and cognitive theories. Constructivism holds that learning is the process of internal construction of meaning from relating physical experience to understanding ( Bodrova and Leong,2003 ). Development is essential to some cognitive processing as it relies on prior experience. Learning is the process of reorganizing thinking in response to interactions with people, objects and the environment. Inconsistencies in new stimuli and the child’s existing model for how things work (cognitive dissonance) cause new models to be constructed. Feedback can support new model construction through timely stimulation (scaffolding), but real understanding lags behind related action (Gallagher and Reid, 1981), suggesting the need to provide repeated and related experiences to strengthen model development in the learner.
Brain research supports the theories of developmental, cognitive, and constructive theorists. Timely and early interactions with people, objects, and environmental stimuli affect the way the brain is wired (Shore, 1997; Jensen, 2005). Learning is dependent on both physical and social interactions (Auger and Rich, 2007). Activity is a prominent and key feature of a stimulating learning environment that is designed to support neural pathway development. In a “use it or loose it” analogy, Healy points out that the more work the brain does, the more it becomes capable of doing (Healy, 1987). If neurological pathways that connect ideas are not used, they atrophy and become pruned or eliminated from the brain, a process which continues throughout life (Shore, 1997; Wolfe, 2001). This physiological finding emphasizes the need for repeated and frequent exposure to, and practice of, complex thinking skills strategies. 

The human brain shows dramatic growth in size during the first five years of life, from about 25% of adult size at birth, to 90% by age 5 (Shore, 1997). This size change is accompanied by increased myelination of brain tissue, the process whereby fatty tissue insulates axons in the brain, allowing for a 10 to 12 fold increase in the speed of neural transmission ( Diamond, 1998; Jensen, 1998; Restak, 1993; Santrock and Yussen, 1992; Shore, 1997; Wolfe, 2001). This research can inform instructional decisions about the best timing to introduce teaching that supports the development of complex thinking skills and other involved conceptions.
 Research and our understanding of how children learn raise a number of pertinent questions for educators. How, for example, does what we know about how children learn and how the brain works apply to teaching students to be better at complex thinking?  How do we define such thinking? Can teaching for effective thinking be accomplished in a way that engages students and supports their need for imaginative and stimulating learning experiences? Can all students benefit from teachers’ strong conceptions of what and how to teach thinking? The following paper outlines how research has added to our understanding of the answers to these questions. Through a thorough review of related research, this paper will highlight the importance of a clear and vital conception of critical thinking to students’ learning, and offer a host of strategies for educators to implement in support of critical thinking skill development in their students.
STRATEGIES FOR THE DEVELOPMENT OF CRITICAL THINKING SKILLS
Studies by Anat Zohar have provided a framework to analyze the structures teachers have to inform their practice about the teaching of thinking. Zohar divides teachers’ structures about teaching thinking into three complimentary types, including intuitive knowledge, procedural knowledge and declarative knowledge.
Intuitive or pre-instructional knowledge about the teaching of thinking includes mental models that teachers may have to organize their thoughts about how and what the teaching of thinking may include. This intuitive state may also involve experience in teaching some subjects using an inquiry approach (e.g., Science), guided by resources such as text books.
Teachers’ procedural knowledge about the teaching of thinking addresses three components of practice. Procedural competence with teaching thinking skills requires that the teacher have knowledge of 1) the skills to be taught 2) the procedures required for the use of each skill and 3) how to structure practice of each skill.

Zohar’s work provides us with considerable detail about the third type of knowledge required by teachers to develop good teaching for thinking skills acquisition, the declarative knowledge component. Declarative knowledge focuses on the teachers’ meta-level ability to control and regulate practices strategically to maximize their effective use. At the meta-level ( i.e., metacognition), teachers are able to select and use appropriate skills in appropriate instructional contexts, consciously addressing thinking skills as discrete functions, and referring to them as instructional objectives.
With declarative skills, teachers systematically approach both content goals and thinking skills goals in their curricula. Thinking skills acquisition by students is explicitly stated as a goal for instruction. The teacher reflects on his/ her own thinking processes, and analyzes what thinking skills are applied in the process of solving various problems posed to students. Thinking skills that are taught are labeled by a name, and generalizations and rules regarding these skills are discussed as part of their instruction. Teachers demonstrate explicit awareness of the thinking skills, and use words to describe thinking patterns.
Zohar concludes that improving teachers’ pedagogical knowledge of thinking may foster improvements in their declarative/metacognitive knowledge, resulting in stronger strategic use of thinking skills as a component of an effective classroom curriculum. Such teacher training should address instructional theories related to teaching thinking skills, strategies for designing thinking skills and content related learning activities, followed by unit design skills to ensure the inclusion of units of instruction rich in higher order thinking skills ( Zohar, 1997).
A recent study of the use of critical thinking skills (Soriel, 1997) by high school English teachers concluded that most of the teachers who were interviewed believed in the value of critical thinking as an academic and life skills goal and attempted to practice and model such skills for their students. How much more effective could their instruction in critical thinking be with the support of a strong model and a toolbox of effective strategies, proven to support critical thinking in students?
Richard Prawat (1991) summarized three approaches to teaching thinking skills. These included 1) a “stand-alone” approach, where thinking skills are taught separately from subject matter content 2) an “embedded” approach, where thinking skills are explicitly taught in context of subject matter content, and 3) an “immersion” approach, where thinking skills develop naturally through engagement in pursuit of common understanding through discourse. Prawat argues for the immersion approach to thinking skills instruction, downplaying the importance of strategies that teach information processing to support thinking development. Contextualizing thought through engaging content and social interaction are elements of instruction that Prawat considers to be essential to thinking skills development.
In a Science context, Deanna Kuhn (2000) supports a developmental perspective on thinking skills, suggesting that there is a developmental hierarchy of skills and understandings to support inquiry. In this context, Kuhn identifies two levels of skill to support inquiry: she names these the meta-level and the performance level. At the meta-level, students demonstrate the ability to choose the correct mental model to support their thinking and demonstrate an understanding of the need to recognize the influence of other features of an investigation so that their inquiry can be carried out with some control. At the performance level, students are able to consistently use a controlled strategy (e.g., comparison). This conception of the level of teaching needed to produce solid critical thinking provides a delineation of the need for sound, subject bound criteria for effective judgment. 

In a later study to examine people’s understanding of their own knowing, Kuhn (2001) uses an analysis of juror experiences to conclude that epistemic understanding shapes a person’s values, which in turn affects one’s disposition to exercise intellectual skills. This notion is supported by the work of McCombs and Marzano (1990) who suggest that students’ will and desire to engage in self-regulation is critical, coining the phrase “integration of skill and will”. This motivation to use the skills you have is a variable related to instruction that is well known to anyone with extensive classroom teaching experience.
However, assuming the “integration of skill and will”, the level of students’ awareness of the skills they have at their disposal to address a problem, commonly called metacognition, also needs to be taught explicitly. Zohor (1997) identifies three conditions that teachers need to ensure so that students develop awareness of the thinking skills they are being taught. First, teachers must have metacognitive knowledge of thinking skills in order to teach metacognitive activities. Second, teachers need to include far transfer opportunities in their instruction so that students get considerable practice with the thinking skill in new contexts and with new problems. Finally, teachers should teach when a strategy will be useful, using language to support skill transfer. Zohar suggests that both applicable tasks and non-applicable tasks ( e.g., examples and non-examples)  should be used in instruction to support strong skill transfer.
In the article “Knowledge of Thinking Processes”, Zohar (1997) identifies six strands of teaching knowledge that teachers need to master. These include:
· subject matter content

· pedagogical matter content

· knowledge of learners

· knowledge of educational aims

· knowledge of curriculum

· general pedagogical knowledge
Within the realm of pedagogical matter content, Zohar identifies the need for teachers to have a clear conception of four types of thinking events and six approaches to supporting metacognitive development related to these thinking events. Without metacognitive control of thinking processes, students’ skill transfer can become random and inconsistent.
Developing a common conception of thinking seems to be a timely undertaking in education. In an attempt to address this, Zohar’s defined four types of thinking events that encompass inquiry and critical thinking skills learning activities, investigation of microworlds ( i.e., isolated inquiries), learning activities designed to foster argumentative skills, and open-ended inquiry activities. These categories provide an attempt to define and categorize critical thinking skills.
But, the question of intentional and strategic use of the learner’s skill repertoire       ( i.e., metacognition) becomes critical if acquired skills are to be used effectively in appropriate contexts. Zohar’s approaches to foster metacognitive development include 1) reflecting on thinking skills that students have used 2) looking for other examples of concrete problems where students have already used the same skills       ( i.e., generalizability) 3) analyzing the benefits and pitfalls of the strategy and thereby understanding when it should be applied (i.e., strategy efficacy) 4) generalizing and formulating rules about thinking patterns 5) naming the thinking strategy and 6) attaching the thinking strategy to a framework that supports its operation ( i.e., a mental model). These six stages provide teachers with a progressive model for skill application toward user independence and build on cognitive and constructivist approaches.
“A Framework for Teaching Problem Solving Skills in Environmental Studies at the Junior Level” (Ross, 1994), supports Zohar’s conception of thinking events in naming three components of a teaching model for effective thinking skills instruction. Ross’ model includes:
· teaching declarative knowledge ( knowing what)

· teaching procedural knowledge ( knowing how)

· teaching conditional knowledge (knowing when and where)
The parallels in the two models for teaching thinking skills are strong, with the Zohar model providing more detail to support instructional programming.
THE PROBLEM
What remains unclear for many teachers is what is meant when they hear or read about thinking skills. Terms such as thinking skills, complex skills, critical thinking, inquiry, and problem solving seem to be used interchangeably, adding to the lack of clarity about the concept. Typical teacher training materials present thinking skills solely in the context of higher order questioning and limit the model for thinking skills to Bloom’s Cognitive Taxonomy ( Schwartz and Pollishuke, 2005). While Zohar’s (1997) work points to the need for teachers to have developed their own meta-level knowledge of thinking skills in order to provide metacognitive instruction for students consistent with Ross’ call for conditional knowledge instruction, little guidance is available to help teachers determine what skills they are to teach, aside from the higher order skills of analysis, synthesis and evaluation that are part of Bloom’s Taxonomy.
 Auger and Rich (2007), in the text Curriculum Theory and Methods, provide a framework ( Figure 1) of thinking processes that progresses from basic reasoning, to creative thinking, critical thinking, and problem solving, then metacognition, with decision making and autonomy identified as supporting the other skills. This text assigns a strong role to development in the acquisition of thinking skills, with significant shifts toward critical capabilities “around age 7 [when] children tend to become more systematic” ( p.327).
 Figure 1: (Auger and Rich, 2007)
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Later in the text, the question “What does critical thinking look, sound, and feel like?” is posed and answered with the following list ( p.339):

                             Critical thinking is:
* Purposeful               * Comparing                * Linear

* Contrasting             * Systematic                 * Categorizing

* Analytical                * Labeling                    * Specific

* Goal-oriented          * Predictable               * Dealing with component (parts) 

While these descriptors give a sense of engagement and applied attention to thinking skills tasks, they do little to give teachers a better sense of the actual skills inherent in such tasks.

In a Social Science context, Sears and Parsons (1999) identify five principles of critical thinking that together form an “ethic of critical thinking”. These principles include:
· Knowledge is not fixed but always subject to re-examination and change.

· There is no question that cannot, or should not, be asked.

· Awareness of, and empathy for, alternative world views is essential.
· There is need for tolerance of ambiguity.

· There is a need of a skeptical attitude towards text.

While these principles are helpful in providing guidance about the tone and engagements in a classroom that supports critical thinking, once again little guidance is given to define this elusive category of skills.

In her article “Critical Thinking and Science Education” ( Bailin, 2002), the author suggests that there are “…problems with some of the conceptions of critical thinking”(p. 362). Further, she contends that “The conceptions of critical thinking which form its basis tend to be borrowed from the literature on cognitive development, critical thinking, or scientific thinking, and because the literature displays some diversity, so too do the conceptions used” and there are “…some aspects common to many of the conceptions of critical thinking which are problematic, suffering from a lack of clarity and coherence, or resting on questionable assumptions” (p. 362).

Bailin argues that a purely procedural approach to teaching thinking is problematic and suggests that critical thinking must be contextualized and therefore standards related to the knowledge valued by the context area become central to the instruction of high quality critical thinking. Bailin proposes three main characteristics are necessary to define critical thinking. Among these are:
· knowledge of the criteria which govern critical thinking and judgment in a particular area ( e.g., in Science, accuracy of data, control of experimental variables, reliability of sources, validity of inferences, and accuracy of concepts)
· background knowledge necessary to reasoned judgments

· basic commitment to rational inquiry which disposes the person to deploy the resources and the attitudes or habits of mind which characterize critical thinking. 
                                                                                                                   ( Bailin, 2002)
Clearly, from Bailin’s perspective, critical thinking skills are contextual. 
A number of other studies, each in the Science context, provide further definition of strong critical thinking in that context. A study by Alla Keselman correlated increases in meta-level control of effective thinking strategies and meta-level strategy transfer with a developing understanding of multivariable causality
( Keselman, 2003), supporting the contention of Bailin that thinking is contextualized and bounded by the content and standards of the program area.
 Other researchers support this content centered approach to teaching critical thinking. Deanna Kuhn found that correct mental models for causal problem solving and multivariable causality supported skill development, meta-level learning and transfer (Kuhn et al, 2000). Wendy Williams identified four stages that are critical to success in thinking in a Science context. These four stages included 1) using content appropriate to the audience 2) capitalizing on students’ prior interest and knowledge 3) teaching the principles of sound scientific reasoning and 4) centering instruction around themes that were parallels to the subject criteria for critical thinking (Williams, 2003). In these studies, critical thinking is bounded by content standards.
Similar standards for solid instruction in thinking skills were found to apply to learning structured through computer applications. A study of problem solving using computer generated contexts found that problem solving success was dependent upon attention to visual cues and key variables, connections to prior learning, and explicit scaffolding of metacognition and teaching-learning strategies (Land, 2000). These findings gave support to an earlier study of artificial intelligence, which defined learning as a function of the learner’s model transformation (Glaser and Bassock, 1989), a strongly constructivist perspective. Following a study of nine programs that were designed to teach thinking skills, researchers Brent Wilson and Peggy Cole concluded that there was a need for a stronger conception of cognitive thinking skills approaches because the nine programs they analyzed had little in common in their design ( Wilson, 1991).
Bailin supports the inclusion of three central approaches that provide the best chance of promoting critical thinking. These approaches include 1) teaching the appropriate resources [to apply to the problem] 2) highlighting the range of areas in which particular intellectual resources apply and 3) fostering the appropriate habits of mind (Bailin, 2002). The conception of “…appropriate habits of mind…” echoes Kuhn’s contention that thinking must be subject to standards for the subject area.
INSTRUCTIONAL STRATEGIES FOR TEACHING CRITICAL THINKING SKILLS
This range of studies about the nature, acquisition and application of strategies to promote thinking skills in students informs our list of characteristics of solid instruction to teach thinking skills that are successfully transferred to new contexts. A list of characteristics is offered in summary.

Solid and effective thinking skills instruction should be informed by our knowledge of the following study conclusions:
· Systematic instruction in thinking skills increases students’ self-direction.
· Strategies should be informed by our knowledge of developmental and cognitive psychology, constructivist theories, and brain research.
· Realistic problems and structured and goal-oriented thinking strategies engage students’ interest.
· Learners are constantly adjusting their view of how things work based on new experiences; providing challenging new experience during instruction can stimulate model growth.
· Sudden, non-linear insights can characterize learning.
· Learning styles and multi-sensory stimuli affect the creation of new learning.
· Affective responses influence learning.
· Learning is supported by strong models.
· Learning is strengthened by reflective practice with repeated and related experience.
· Non-examples and inconsistencies help strengthen mental models.
· Feedback needs to be timely.
· Real understanding often lags behind related action.
· Activity with a physical component supports neural pathway development.
· Early stimulation and interaction affect the neural wiring in the brain.
· Continuous use of neural pathways supports their maintenance.
· Analytical abilities in children are related to brain myelination and usually develop noticeably around age 7.
· Teachers’ knowledge about the teaching of thinking is influenced by a complimentary blend of intuitive knowledge, procedural (skills, procedures and structures) knowledge, and declarative knowledge.
· Teachers’ ability to consciously address the teaching of thinking as discrete and instructionally identified objectives affects skill acquisition.
· Teachers’ ability to analyze their own thought processes strengthens their ability to teach thought processes effectively.
· Naming thinking skills strengthens their use.
· Discussing rules for the use of thinking skills and forming generalizations supports future use.
· Teachers learn to use thinking skills in their classrooms when they are taught to value thinking skills, reflect on their own thinking, base practice on theory, learn strategies for teaching thinking skills and learn to include thinking skills in unit design.
· An immersion approach to teaching thinking, where students are engaged in instruction and immersed in discourse to create common understanding, provides the richest context for teaching thinking.
· Learning to use thinking skills happens at two levels; the meta-level where processes are prominent and the performance level where consistent use of the skill in correct contexts is characteristic.
· The student’s will to use the strategies they have influences performance level use.
· Metacognitive awareness and control of thinking skills needs to be taught explicitly.
· Considerable practice with a new thinking skill, attaching concept language to its use, is critical to strengthen and internalize the skill.
· Non-examples provide valuable contexts to teach metacognitive/ performance level control of a thinking skills strategy.
· To teach thinking effectively, teachers need to master subject matter, pedagogy, knowledge of students, and curriculum aims and content.
· Specific strategies can be used to teach metacognitive/ performance level control of a thinking skill.
· Teachers need a clear conception of thinking skills to teach them effectively.
· Teachers need to be clear about what they believe and value (their ethics) about teaching thinking to be consistently effective.
· Thinking skills must be proceduralized, contextualized, and governed by discipline bound criteria of sound judgment.
· Connections to prior learning support strong thinking skills development.
DEFINING CRITICAL THINKING
This rich detail about how to teach thinking skills is a valuable resource for teachers. However, a continuing issue for educators is a clear delineation of what is meant by thinking skills. Some of these skills are clearly identified and developed in the context of growth schemes, a precursor of rubric based assessment, in the text Curriculum Development for Effective Instruction ( Robinson, Ross and White, 1985). This text offers an organizing set of generic skills that defines problem solving stages and applies these generic stages to sample discipline specific variants.
 A seminal contribution to thinking skills work in this text lies in its development of a sequence of questions, referred to as Topic Elaboration, used to develop a sequence of related inquiries (pp. 236-237). Later work built on this conception, (Maynes, 1990), attaching skills to each of these Topic Elaboration questions (with conceptual collaboration from Floyd G. Robinson, one of the original authors of the Topic Elaboration scheme).
Each of the skills that support the Topic Elaboration conception subsume the six levels of thinking offered by Benjamin Bloom in his widely used Cognitive Taxonomy, which  includes knowledge, comprehension, application, analysis, synthesis, and evaluation (Bloom et al, 1956).
The resulting complex thinking skills list provides this conception of complex thinking skills:

	Initializing Question
	Complex Thinking Skill Focused By the Question
	Usual Subject Area/ Context Where this Complex Thinking Skill is Taught

	What is it?
	concept clarification
	All subject areas

	How does it work?
	model building
	Science, Geography, History, Language, Mathematics

	What are its interesting characteristics?
	narration

description

map making
	Language
Language

Geography

	How do these characteristics change  (over time, place, etc.)?
	comparison
	History, Geography, Language, Science

	What are these changes related to?
	correlation
	Mathematics, Geography, Science

	What would/ could/ should happen if…?
	causal reasoning
	Science, Geography

	What should/ could be done about…?
	decision making
	Science, History, Geography, Language


The column, “Usual Subject Area Where This Complex Thinking Skill Is Taught” is somewhat arbitrary. Dependent upon the individual teacher’s initiative and creativity in planning an imaginative curriculum, all of these skills could readily be taught and used in any subject area ( Maynes, 1990). The standards of critical thought that characterize thinking in each subject area (Bailin, 2002) would support the teacher’s attention to complex thinking skills development. 
But, what is the difference between higher order thinking skills and complex thinking skills? A widely accepted model of thinking in education makes use of Bloom’s Cognitive Taxonomy, with the higher order skills of analysis, synthesis, and evaluation being goals for classrooms. These higher order skills are part of every complex thinking skill. An example is developed below, using the complex skill of concept clarification.

	SKILL: Concept Clarification

SUBJECT AREA: History

CONCEPT: Government

SURFACE STUDENTS’ KNOWLEDGE ABOUT THE TOPIC BY DEVELOPING A WEB TO RELATE IDEAS ABOUT THE CONCEPT.
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	CREATE AN INITIAL DEFINITION TO RELATE ALL PRIOR KNOWLEDGE BY HAVING STUDENTS FORM SENTENCES TO RELATE THE CONCEPTS IN THEIR WEB.

GOVERNMENT: A government is a dictator, king/ queen, or person/ group of people who are voted into power then tax people to help them make rules and preserve the rights of people while they are in power.

ASK QUESTIONS THAT CHALLENGE THE INITIAL DEFINITION.

· What about…?

· Do all governments…?

· Can you think of an example that…?

· Why…?

REFINE THE DEFINITION IN RELATION TO THE EXAMPLES AND NON-EXAMPLES DISCUSSED.

GOVERNMENT: A government is a person or group of people with the power to make decisions for another person or group of people.

By working with students through the steps to develop a definition for government, teachers lead students to:

· surface prior learning – knowledge
· relate isolated ideas to each other – comprehension
· form sentence(s) that relate ideas to each other – application

· use examples and non-examples to refine the initial definition – analysis

· form a final definition that “holds up” to all examples and non-examples that are tested- synthesis
· write a final definition of “government”- evaluation




The level of students’ engagement increases with the use of this type of skill-based strategy and students become increasingly self-directed by being able to rely on internalized skills to support their thinking (Maynes, 1990). 
This approach to teaching complex thinking skills builds on the conceptions of developmental and cognitive psychology, constructivist theories, and brain research. Attaching the approach to a visible framework supports learning styles as well.
The critical thinking skill approach that is exemplified here builds of our understanding of effective instruction as informed by research, supports model development in students because of a strong adherence to enabling frameworks for each skill, relies on the parallel application of Bloom’s Cognitive Taxonomy of skills to support the standard of thought and judgment, and promotes age appropriate expansion of each skill as conceptions develop.
CONCLUSION
Psychology, theory and research have informed the development of a detailed list of strategies to support learning of thinking skills. Researchers in this area have identified the need for a clear and common understanding of the meaning of thinking skills. Differentiating between higher order skills as identified by Bloom’s Cognitive Taxonomy, and complex/ critical thinking skills can enhance teachers’ understanding of what the teaching of thinking entails. 
Although these skills can be addressed within the context of the usual subject areas, they can also be applied by imaginative educators to a single subject area to expand on any topic. The challenge for educators is to develop their repertoire to include instruction in these complex/ critical thinking skills in a sequential manner while maintaining the strength of instruction by relying on the strategies suggested by developmental and cognitive psychology, constructivist theory, and brain research. 
Developing complex/critical thinking skills in students can support their motivation to learn, their extended engagement in tasks of a complex and ambiguous nature, and their independence in these pursuits. Critical thought processes that can be applied with vigor and flexibility will be important skills for students who will become the leaders of tomorrow, equipped to handle the challenges before them on a personal, regional, societal, and global level.
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