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INTRODUCTION  

Nowadays students at all levels of education need to be equipped with higher-order 

thinking skills (HOTS). Teaching and learning activities which merely focus on lower-order 

thinking skills (LOTS) are still necessary but not sufficient. Therefore, understanding the 

nature of thinking and its component is sine quo non for the effective teaching and learning of 

thinking skills (Beyer, 1987). Although it is nebulous, the term “thinking” has been defined in 

a number of ways by different authorities and/or experts sometimes depending on their focus 

and discipline (Swartz & Perkins, 1989; De Bono, 1991). This article aims to review the 

definitions of thinking, the distinction between thinking and thinking skills, the nature of 

thinking, the taxonomies of thinking, the reasons for teaching thinking in schools, the 

approaches to teaching thinking, the measurements of learning outcomes, and levels of learning 

outcomes: lower versus higher order thinking skills.  

 

 DEFINITIONS OF THINKING 

According to French and Rhoder (1992) from a creative point of view, thinking is 

cognition: planned and orchestrated skills, strategies, and content knowledge to help learners 

come out with new products. This definition is more geared towards thinking skills than the 

definition of thinking as a concept. Fisher (1990) looks at the concept from a philosophical 

perspective and states that “thinking involves critical and creative aspects of the mind, both the 

use of reason and the generation of ideas. It is involved in any mental activity that helps to 

formulate or solve a problem, to make a decision or to seek understanding.” (p. 4). The second 
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part of this definition is all embracing including all forms of thinking. De Bono (1999) also 

defines thinking as the deliberate exploration of experience for a purpose: The purpose may be 

understanding, decision-making, planning, problem-solving, judgment, action, and so on. (p. 

33).  

This definition has been criticized because when thinking is practiced over time it 

becomes an unconsciously phenomenon which research evidence indicates can play a 

meaningful role in thinking. In a holistic manner, Ruggiero (1988) sees thinking as “any mental 

activity that helps formulate or solve a problem, make a decision, or fulfill a desire to 

understand; it is a searching for answers, a reaching for meaning.” (p. 2). This definition caters 

for both conscious (main mental activity) and unconscious mental activity. Mayer (1983) in 

contributing to the debate on the definition of thinking looked at the term by using three basic 

ideas. Mayer says that thinking is cognitive because it is an internal occurrence in the cognitive 

structure, thinking is a process that involves the manipulation of the cognitive structure, and 

thinking is directed and results in problem solving. Mayer’s concept of thinking is unique 

because it recognizes the cognitive, manipulative, and problem-solving nature of thinking.  

The above definitions give a clue as to how one can define “thinking”. It is conscious, 

it is a mental activity, it involves reasoning, and it involves problem solving or decision 

making. In a brief but encapsulating way, thinking can be defined as a spontaneous or conscious 

mental activity/process which involves reasoning to solve a problem or make a decision. 

Spontaneous thinking is what every human possess; it is effortless and requires no reflective 

process while conscious thinking requires a lot of efforts, it is evaluative and reflective, it 

involves making meaningful decisions and solving problems as well as making inferences. In 

this report, conscious thinking is the focus. 
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DISTINCTION BETWEEN THINKING AND THINKING SKILLS  

Thinking and thinking skills are not synonymous. Beyer (1988) makes a distinction 

between thinking and thinking skills. He states that thinking is a holistic process through which 

“we mentally manipulate sensory input and recalled data to formulate thoughts, reason about, 

or judge” (p. 72) to give meaning to experience, while thinking skills or strategies are specific 

operations that we deliberately perform on data to accomplish our thinking goals. Wilson 

(2000) indicates that thinking skills are ambiguous. Notwithstanding, Vail (1990) also defines 

thinking skills as a set of skills (basic and advanced) that govern a person’s mental processes. 

These skills include knowledge, dispositions, and cognitive and metacognitive operations. 

Swartz and Perkins (1989) define thinking skills as competencies that contributes to some kind 

of thinking. Therefore, enhancing students thinking involves selecting skills or strategies to 

achieve this goal. According to Beyer (1992), the tools of thinking are thinking skills and that 

using these tools are essential to good thinking. The implication of this is that developing 

proficiency in a number of key thinking skills will help learners cope with a variety of thinking 

challenges.  

In a similar vein, Johnson (1996) adds that a thinking skill is a cognitive process which 

has been broken into sets of explicit steps which are then used to guide thinking. Thinking 

skills allow one’s cognitive system to function more effectively (Johnson, 2000). The literature 

is clear on what thinking skills are. They are the activities teachers engage in the classroom to 

promote thinking in their learners. The use of meaningful thinking activities will have high 

probability to promote thinking in learners. Examples of thinking skills according to Ross 

(1998) include decision-making, predicting, problem solving, inductive reasoning, comparing 

and contrasting, and classifying. According to McGuinness (1999), the list includes collecting 

information, sorting and analysing information, drawing conclusions, brainstorming, problem 
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solving, determining cause and effect, evaluating options, planning and setting goals, 

monitoring progress, decision making, and reflecting on one’s own progress.  

 

NATURE OF THINKING  

Thinking is a complex phenomenon which involves and serves numerous purposes. 

Experts on thinking agree that it involves some type of mental activity. The mental activity 

generally consists of cognitive and metacognitive.  

French and Rhoder (1992) noted six characteristics of thinking. First, thinking is a 

natural process. This characteristic has biological orientation. As Lowery (1985) has indicated 

all humans engage in thinking without instruction. Thinking looked at from this perspective is 

ordinary thinking but good thinking to confront challenging issues does not come readily to all 

people. They need to be enhanced through instruction. Second, thinking is an active process. 

“Thinking is not a spectator sport” (Halpern, 1987; p. 73). Third, thinking is contextual both 

personal and physical. Fourth, thinking is influenced by the society and culture of the thinker. 

Fifth, thinking is a representation of one’s thought which is expressed in the form of language. 

Sixth, thinking is a recursive process but not linear. Good thinkers always appraise their 

thinking as a result of exposure of new information.  

McGuinness (1993) identified three characteristics of thinking which includes 

information processing, making judgment, and sense making. Thinking as information 

processing is associated with cognitive psychology which views the individual as information 

processor. Thinking involves making judgment because it has its origin from philosophy and 

informal logic. Thinking is sense making because people make meaning by constructing ideas 

from existing knowledge. Swartz and Perkins (1989) indicate that the outcomes of better 

thinking are “more reliable conclusions, deeper insights, sounder decisions, more finely crafted 

products, more creative inventions, and keener critical assessments” (p. 3), while the process 
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involves considering more possibilities, exploring further and wider, exercising keener 

judgment, using more data, challenging assumptions, exercising precision, checking for errors, 

and maintaining objectivity and balance.  

Thinking in this article will be viewed as an active process, contextual, has cultural 

and societal influence, an expression of thought, and a recursive phenomenon. From the 

cognitive theorist’s point of view, it is an information processing, decision making, and a sense-

making phenomenon. Understanding the nature of thinking is essential because it gives an idea 

of how such a complex concept can be facilitated in an effective and efficient manner.  

 

TAXONOMIES OF THINKING  

The varied nature of the definition of thinking and its nature gives it different 

perspectives as what it entails. The distinctions given to thinking are not all identical but they 

have things in common (Nickerson, Perkins, & Smith, 1985). French and Rhoder (1992) in 

summarizing components of thinking skills saw that the concept of thinking can be approached 

from the perspective of the thinker, the information processing demands of the task, and the 

level of complexity of the task. The different components do not develop discretely but in an 

interactive manner.  

The effectiveness of the interaction will depend on the way teachers blend them. The 

earliest foundation for the distinction of thinking was laid by Bloom, Engelhard, Furst, Hill, 

and Krathwohl in their taxonomy of educational objectives. In a hierarchical order, Bloom et. 

al. (1956) categorized the cognitive domain into six levels of thinking skills, namely: 

knowledge, comprehension, application, analysis, synthesis, and evaluation.  

Viewing thinking from a pure cognitive perspective, Gardner (1983) in his theory of 

multiple intelligences also categorizes intelligence into eight types. This includes linguistic 

intelligence, logical-mathematical intelligence, spatial intelligence, bodily kinesthetics 
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intelligence, musical intelligence, interpersonal intelligence, intrapersonal intelligence, and 

naturalist intelligence. Gardner thinks the brain which is the seat of cognitive development is 

not a unitary object but has different components. From the information processing point of 

view which is also linked to cognitive theory, thinking encompasses concept recognition, 

relationships and patterns, reconstruction, evaluation and exploration of information, problem 

solving, and knowledge processing (Marzano, 1984).  

Thinking has also been partitioned from the point of view of the thinker. Nickerson, 

Perkins, and Smith (1985) from the thinker’s perspective categorize thinking into two broad 

areas which includes rigorous logical reasoning (analytic, deductive, rigorous, constrained, 

convergent, formal, and critical) and exploratory reasoning (synthetic, inductive, expansive, 

unconstrained, divergent, informal, diffuse, and creative. This is a critical-creative dichotomy. 

In addition, Beyer (1988) sees thinking as cognition and meta-cognition. Cognition comprises 

recalling and recording, reasoning, creative thinking, critical thinking, problem solving, 

decision making, and conceptualizing while meta-cognition comprises assessing, planning, and 

monitoring one’s own thinking. From a cognitive model approach perspective, Hunkins (1989) 

posits that thinking is made up of problem solving, decision making, conceptualization, critical 

thinking, creative thinking, and metaphoric thinking. Based on his triarchic theory of thinking, 

Sternberg (1985, 1994a) who has approached thinking from a pure cognitive perspective points 

out that thinking is analytic (analysing, judging, evaluating, comparing and contrasting, and 

examining), creative (creating, discovering, producing, imagining, and supposing), and 

practical (practicing, using, applying, and implementing. McGuiness (2001) in his ACTS 

(Activating Children’s Thinking Skills) project in upper primary classrooms in Northern 

Ireland classifies thinking into: sequencing, classifying, analysing, drawing conclusions, 

distinguishing, determining bias, creating, relating causes and effects, problem-solving, 

planning, and making decisions.  
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The various views given on thinking by the various experts is very exhaustive and 

gives a complete idea of what thinking entails but some of the components comprise both 

thinking and thinking skills. For example, sequencing, classifying, analysing, drawing 

conclusions, and distinguishing are thinking skills which learners engage in to enhance 

thinking. As explained above, thinking is different from thinking skills. For the purpose of this 

report, the term thinking will be viewed as encompassing two broad areas, namely: creative 

thinking (problem solving, decision making, imaginative, review, innovative) which emerged 

from psychology and critical thinking (interpretation, analysis, evaluation, inference, 

explanation, and self-regulation) which emerged from philosophy which aims at finding 

answers to the “how, what, when, and why” of issues. There is no strict dichotomy between 

the two. They are two sides of the same coin which are constantly overlapping and interacting.   

 

REASONS FOR TEACHING THINKING IN SCHOOLS  

What educators need to ask is of what value is emphasizing thinking in schools 

especially at the elementary level. Beyth-Marom, et. al. (1987) underscores the need to enhance 

the teaching of thinking in schools when they state that “Thinking skills are necessary tools in 

a society characterized by rapid change, many alternatives of actions, and numerous individual 

and collective choices and decisions.” (p. 216). As societies move from receiving information 

to processing information, there is the need for schools to increase the student’s capacity for 

higher order thinking to improve their capability to acquire, analyse, and apply complex 

information and be able to solve effectively (Tucker, 1988). Beyer (1995) quoting the third 

president of the United States wrote, “A democracy cannot survive unthinking citizens”. 

Teaching thinking prepares students to participate fully in a democratic society. In a democratic 

and ever-changing world citizens need to have the ability to make meaningful judgments about 
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issues and information which are personal, social, economic, and political in nature. To do 

these well require thinking.  

Beyer (1988) gives four reasons for the development of school-wide instructional 

programs to improve student thinking. First, a greater number of students lack the proficiency 

needed to engage in higher order thinking. Second, the present state of affairs today and in the 

future (rapid explosion of information) requires citizens who possess the skills to make 

thoughtful decisions. This can best be achieved through education. Third, the enhancement of 

thinking in schools is a response to the complaints about deficiencies in students’ thinking. 

Fourth, research in teaching, learning skills, and cognitive science has indicated the 

inappropriate teaching methods are used to teach thinking. Training learners to be thinkers is 

beneficial to the individual and the society. It improves student’s academic performance and 

achievement. Facione (1998; p. 11) says, “There is significant correlation between critical 

thinking and reading comprehension”. Teachers by engaging in thinking wi th their learners 

help improve their own thinking skills. Thinking prepares individuals for future life. Thinking 

makes learners lifelong learners. The ideal thinker is inquisitive (in the positive sense), well 

informed, trustful of reason, open minded, flexible, and fair minded and much more. Thinking 

is a liberating force in education and a powerful resource in one’s personal and civic life.  

Cotton (2001) in a review of fifty-six (56) documents on thinking identified that 

instruction in thinking skills improves academic achievement. She noted that thinking skills 

programs and practices investigated had positive influences on achievement level for 

participating students. It was also identified in the review that learning gains of learners 

participating in thinking skills instruction programs were accelerated over time. Besides, Fisher 

(1998) from a philosophical point of view argues that the quality of our lives and learning 

depends on the quality of our thinking. Thinking needs to be taught because of the pleasure 

gained from intellectual stimulus and challenges, it motivates and engages learners, the rapid 
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information change in the society, and it promotes moral qualities and virtues. Additionally, 

teaching thinking for children is a fulfillment of human nature; it develops the virtues of 

seeking truth, honesty and respect for others, and strengthens the basic foundations of 

democracy.  

The value of teaching thinking in schools can be realized when there is effective 

teacher training in thinking. Cotton (2001) in a review of fifty-six research studies on thinking 

identified that training teachers to teach thinking skills enhances student achievement gains. 

Thinking skills program developers claim that teacher training is a key factor in the success of 

such programs. A study by Crump, Schlichter, and Palk (1988) to assess the potency of 

teaching higher order thinking skills (HOTS) program in the middle and high schools found 

that there is positive correlation between teacher training in thinking and student achievement.  

McGuiness (1991) also noted that a review and evaluation of research into thinking 

skills commissioned by the Department for Education and Employment in England identified 

that more successful thinking skill interventions have been characterized by explicit models of 

teacher development. The implications of these are that enhancing thinking in schools will 

require effective teacher training programs with thinking at its core. It is, therefore, wishful 

thinking to embark on a program to enhance thinking in schools without training teachers in 

thinking. A major problem is how to teach thinking in schools.  

 

APPROACHES TO TEACHING THINKING  

 The complex nature of thinking demands that conscious efforts must be made in 

promoting it among learners. The school, teachers, parents, and teacher institutions should 

consciously (directly) or unconsciously (indirectly) help create an ecosystem that will nurture 

thinking skills among learners to enhance their thinking in the learning process. Researchers 



 

11 

 

all agree that thinking (skills) should be enhanced in learners but the approach is where there 

is disagreement.  

Kirby and Kuykendall (1991) note that in spite of the general acceptance that thinking 

skills should be taught in school, there is no consensus on the means. Coles (1993) says that 

there is no single approach to teaching thinking. The contention has been on whether teaching 

thinking should be divorced from or infused in the curriculum. According to Swartz and Parks 

(1994), the argument has centred on three main principles: direct/explicit teaching of thinking 

skills (separate thinking courses), infusing thinking skills into classroom teaching (infusion 

approach), and integrating thinking into content instruction (immersion approach).  

Separate Thinking Courses  

Those who argue for the teaching of thinking as any subject on the school curriculum 

prefer a direct instruction in thinking where skills or strategies that enhance thinking can be 

taught. This school of thought argues that all thinking is evaluated by some standards of some 

specific subjects and that each subject has its different logic (Nickerson, 1988). Hamer and 

Csapo (1999) refer to this as domain-specific. McPeck (1981) argues that the best way to teach 

thinking is through a given discipline. He is of the view that thinking cannot be properly 

generalized to all subject areas because one skill cannot be applied generally across other 

subject areas. This view implies that it is not enough for learners to learn the content of a 

discipline but must also learn to think in that subject. Teachers need, therefore, to identify the 

reasoning and inquiry skills appropriate to each discipline and then teach those skills. Teachers 

who teach thinking using this ideology go in for thinking programs which adopt a “skills 

approach” and analyse the process of thinking into skills and strategies, and provide training 

and practice for learners to transfer (Nisbet, 1993). The theoretical base for this approach is the 

process-oriented theories of human cognition. This approach to teaching thinking helps 
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learners identify appropriate reasoning and inquiry skills acceptable to each discipline. It also 

gives guided practice in applying skills and techniques (Coles, 1993).  

In my opinion, the above approach will give an in-depth study of thinking. The 

weakness of this approach is that it prevents learners from seeing that the subjects in the 

curriculum are integrated. This approach may cause repetition of introductory courses in 

thinking in all disciplines which is a waste of time and resources. As pointed out by Coles 

(1993), such an approach will bring tension between teaching thinking and dealing with the 

direct topics. According to Joyce (1985), this may make the teaching of thinking disappear 

gradually from the curriculum. Beyer (1997) in summarizing the disadvantages of domain-

specific approach to teaching thinking states that it “ignores the important role that subject 

matter and context play in thinking.”  

Infusion Approach  

The infusion approach sees the teaching of thinking as part of the subjects in the 

curriculum. Thinking is not seen as independent of the various disciplines in the school. The 

proponents of this ideology believe that thinking is virtually in all disciplines. It is referred to 

as domain-general by Hamer and Csapo (1999) which called an integrative approach. 

Bransford et. al. (1987) suggested that this approach as portraying thinking as something which 

develops along human development. Infusion approach argues for a “thinking curriculum” 

which promotes thinking by means of “problem- solving approach” with emphasis on 

application and integration (Nisbet, 1993).  

According to Swartz and Parks (1994), the infusion approach of teaching thinking is 

based on the natural fusion of information. Beyer (1997) says that infusion approach 

acknowledges the importance of cognitive operations in the context of subject matter in the 

instruction process and also students learn subject matter while still focusing on cognitive 

procedure to develop new insights, connections, hypotheses, conclusions, or generalizations. 
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This approach, according to Ennis (1985), avoids repetition of introductory principles in each 

subject and encourages the application of cognitive skills to other disciplines. A disadvantage 

of this problem is that if care is not taken little emphasis will be given to thinking especially in 

the hands of the inexperienced teachers.  

Immersion Approach  

An alternative of the infusion approach is the immersion approach. Ennis (1985) 

defines immersion approach as a thought-provoking content instruction in which there is no 

direct teaching of complex thinking. Beyer (1997) for instance, says that in this approach of 

blending thinking and subject matter, there is concentration and emphasis on developing 

subject matter insights, knowledge, and understanding. Thinking in this approach is not 

explicitly taught but students are expected to think through the subject matter.  

Brandt (1988) asserted that teaching content alone and expecting that students will 

learn to think gives disappointing results and the same result also will happen if thinking skills 

are taught in isolation. Therefore, the best approach is to blend the two approaches by selecting 

contents for its relationship to thought processes. Beyer (1997), the proponent of this approach, 

believes that it is the challenge or struggle to carry out thinking and repeated opportunities to 

exercise it that lead to more skilled thinking. The success of this approach is the kind of 

knowledge learned, its depth, complexity, and degree of thoughtfulness. The major advantage 

of this approach is that full attention is devoted to subject matter and at the same time given 

the student skills in thinking.  

There is an emerging argument about the arbitrary categorization of the above 

approaches. Paul et. al (1989) favours the Socratic dialogue approach which he calls 

“dialectical teaching”. This is an eclectic approach to bridge the tension between the two 

approaches but it is likely to attract criticisms from the believers of the two approaches. I will 

recommend such an approach for teacher preparation institutions because teacher trainees need 
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to be taught the concept of thinking, the skills involved, and how to integrate them in other 

content areas in their teaching profession. As Nickerson (1988) puts it, there is the need to 

teach thinking in the abstract to ensure that students are aware of the specific aspects of thinking 

and also teach traditional courses in such a way to illustrate the applicability of good thinking 

in those contexts and provide opportunities for practice. Furthermore, Nickerson (1988) 

believes that for effective teaching of thinking the two main approaches must be combined to 

some degree. It is important to treat the skills, strategies, attitudes, and other targeted aspects 

of thinking in such a way that students come to understand their independence from specific 

domains and their applicability. If the teaching of thinking is useful to learners in a variety of 

contexts, then students should be made aware of the generality of its applicability which is true 

independently of the context of the teaching. These approaches by themselves are neat but their 

success in the school system will depend on all stakeholders of education most importantly the 

classroom teachers.  

Measuring Learning Outcomes  

The ultimate aim of education is to teach learners to think in a critical and independent 

manner (Sternberg & Baron, 1985) but educators, policymakers, and the public agree that 

higher-order thinking is neglected in the curriculum and tests; therefore, underdeveloped in 

students. Assessment of student thinking should be based on a core of essential skills that apply 

to academic, daily, and novel situations, and should include a variety of test items that require 

sustained reasoning (Quellmalz, 1985: p. 29). Though this statement has been made since many 

years ago, it still reflects a phenomenon in present-day tests and curricula.  

The ability of students to understand and use information is what tests, curriculum 

objects, and other educational materials should seek to accomplish. If we want to teach to 

enhance thinking skills in our learners, our instruction must be conducted and planned in the 

same manner (Stiggins, Rubel, & Quellmaiz, 1988). This should be the same for testing.  
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Planning and conducting instructions and tests to determine what thinking skills our learners 

have mastered and what they need to master is very essential in enhancing thinking among 

learners. This involves a daily monitoring and assessment but it is not an easy process, 

especially when it involves critical thinking and problem solving. The difficulty involved has 

come about as a result of the vague nature of measuring thinking. 

 There is disagreement as to how thinking should be measured. The earliest attempt at 

measuring was made by Bloom, Engelhard, Furst, Hill, and Krathwohl (1956) in their 

taxonomy of educational objectives. These six-fold objectives are knowledge, comprehension, 

application, analysis, synthesis, and evaluation in a hierarchical order. The categorization of 

the taxonomy is lower level which comprises of knowledge, comprehension, and application 

while higher level encompasses analysis, synthesis, and evaluation. Although the model has 

its weaknesses, it offers a flexible categorization of thinking skills and can also be applied at 

any grade level and in all subject areas. It is a level of abstraction, which occurs in educational 

setting and provides a useful means of categorizing test question and learning objectives to 

help students develop all levels of intellectual development. Criticisms about the vagueness of 

Bloom’s model have generated some models.  

Another category of measuring learning outcomes was made by Gagne (1965) who in 

a hierarchical order listed the following as his taxonomy of learning outcomes, namely: verbal 

information, intellectual skills (discrimination, concrete concept, defined concept, rule, and 

higher order rule), cognitive rules, attitudes, and motor skills. Ennis (1985) from a 

philosophical perspective thinks that thinking should be measured in terms of clarification, 

identification, evaluation (using inductive and deductive reasoning), and judgment. His model 

is geared towards critical thinking leaving the creative part. From a problem-solving 

perspective, Sternberg (1983; 1994a) in his triarchic theory of thinking suggested that thinking 

can be measured in analytic (analysing, judging, evaluating, comparing and contrasting, and 
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examining), creative (creating, discovering, producing, imagining, and supposing), and 

practical (practicing, using, applying, and implementing) manner. This model puts emphasis 

on both creative and critical thinking and the practicality of thinking. Stiggins, Rubel and 

Quellmalz (1988) suggest that the best way to measure thinking skills effectively and 

efficiently is to have a clear and usable definition. In an eclectic non-rigid, non-hierarchical 

approach. A model combining the ideas from philosophy, psychology, and education which 

encompasses recall, analyse, compare, infer, and evaluate is suggested. 

Another model is proposed by Anderson and Krathwohl (2001) who classify learning 

outcomes/knowledge into four types, namely: factual, conceptual, procedural, and 

metacognitive. Also, Marzano and Kendall (2007) partition learning outcomes into retrieval, 

comprehension, analysis, knowledge utilization, metacognitive system, and self-esteem 

starting with the lowest in that order.  

The models discussed above although different, often run into each other. The use of 

a model has implications for constructing a test or writing lesson or course objectives which 

emphasize on higher order thinking skills. Stiggins, Rubel & Quellmalz (1988) suggests that 

the key to measuring and teaching thinking skills is to stick to a model and use it consistently. 

They reiterated that the key to ensuring effective measuring of thinking skills lies in the action 

verbs used in eliciting response from learners in each category of the thinking taxonomy 

employed and most of the above taxonomies discussed use action verbs to illustrate each 

category.  

Levels of Learning Outcomes: Lower versus Higher Order Thinking Skills  

The categorization of the various levels of learning outcomes into higher and lower-

level thinking skills has generated some arguments. Some researchers categorize it as 

knowledge and understanding as level I (lower-level thinking) or lower order thinking skills 

(LOTS) and application, analysis, synthesis, and evaluation as level II (higher-order thinking) 
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or higher-order thinking skills (HOTS). Another school of thought holds the view that 

application belongs to both sides and is the link between lower level and higher-level thinking. 

It is the overlapping point. They, therefore, categorize Bloom’s taxonomy into knowledge, 

comprehension and application as lower level and application, analysis, synthesis, and 

evaluation as higher-level thinking. Stronge, Tucker, and Hindman (2004) labelled knowledge 

as lower-level thinking, comprehension and application as intermediate cognitive level, and 

analysis, synthesis and evaluation as higher-order thinking. Bloom et. al. (1956) in their 

original categorization of their taxonomy of cognitive domain indicated that lower-level 

thinking comprises knowledge, comprehension, and application and higher-level thinking as 

analysis, synthesis, and evaluation.  

Lower-order thinking is also defined as learned behaviour and reproductive thinking 

while higher-order thinking is reasoning or productive thinking. There is repetition and 

reproduction of learned patterns to illustrate a behaviour in lower-order thinking while higher-

order thinking involves integration of two or more learned behaviours to produce a novel idea 

or behaviour. Lower-level thinking involves basic processes like observing, measuring, 

inferring, classifying, and predicting while higher-order thinking includes integrated processes 

like interpreting data, controlling variables, etc. Newman (1990) in a study based on classroom 

observations and interviews with teachers and department chairs in five high schools in their 

bid to develop higher-order thinking skills (HOTS) among learners indicated that lower-level 

thinking is routine and mechanical application of learned information. This involves 

memorizing to list a series of names of previously learned materials. Higher-order thinking 

according to Newman, “challenges the students to interpret, analyse, or manipulate 

information.” (p. 44). Lewis and Smith (1993) for instance, in defining higher order thinking  

pointed out that it occurs when a person takes new information which is stored in memory and 

interrelates and/or rearranges and extends this information to achieve a purpose or find possible 
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answers in perplexing situations. This definition includes both creative and critical thinking. 

The key in higher-order thinking is using learned or known information and manipulating it to 

extent knowledge or solve a problem.  

 

FINAL REMARKS 

This article has reviewed and/or discussed the definitions of thinking, the distinction 

between thinking and thinking skills, the nature of thinking, the taxonomies of thinking, the 

reasons for teaching thinking in schools, the approaches to teaching thinking, and measuring 

learning outcomes. The differences between lower order thinking skills (LOTS) and higher 

order thinking skills (HOTS) are also reviewed and discussed to some extent. It is suggested 

that a thinking curriculum that can enhance learners’ thinking skills be reviewed and discussed 

in the next article.  
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