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ABSTRACT
TEACHING OF HIGHER-ORDER THINKING
SKILLS IN LANGUAGE CLASSROOMS: THE NEED
FOR TRANSFORMATION OF TEACHING PRACTICE
By

Rajendran Nagappan

In Malaysia, there are on-going efforts to teach higher-order

thinking skills in content instruction for the benefit of all students in
elementary and secondary schools. Teachers are expected to infuse
higher-order thinking skills in the school subjects they teach. This study
investigates whether Form Two Malay and English Language teachers
are prepared to make this innovation in their own classrooms. It involves
two main aspects: whether teachers perceive that they are prepared in
terms of their knowledge, skills and attitude to teach higher-order thinking
skills; and how they actually teach higher-order thinking skills in their form
two Malay and English Language classrooms.

Data collection was conducted in a selected school district during
the first three months of the Malaysian 1997 school year. Sources of data
include survey questionnaire, participant observations of classroom
teaching, and interviews. The interviews were conducted with Malay and
English Language teachers, four groups of students and ministry officials.
Other data sources include analytic memos, teachers’ weekly and daily

plans, resource materials used, and students’ writing assignments.



The contributions of the study to knowledge about teacher learning
include:

1. Teachers perceive that they are not prepared to make this innovation
in their own classrooms. Teachers also lack the attributes to construct
the pedagogical content knowledge. The number of years teachers
have been teaching significantly influenced their perceptions of their
knowledge and skills.

2. Many factors such as teachers’ own orientations towards teaching,
curricular requirements, and myths about teaching thinking inhibit the
teaching of higher-order thinking skills.

3. There is a dissonance between what teachers believe and carry out
and the kind of teaching recommended by reformers. Their own
orientations towards teaching are often not changed by their pre-
service and in-service training.

4. All the four language components are underutilized in promoting
higher-order thinking skills. There is a serious need for teachers to
understand the importance of active student participation and
encourage it in their own classrooms. Some strategies, such as the
problem solving strategy, have the potential to promote higher-order
thinking skills in language classrooms. Teachers are not adequately

prepared to use the infusion approach.
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Chapter 1
THE INQUIRY

Why Teach Higher-Order Thinking Skills?

Do we really need to teach students to think? Isn’t thinking a
natural consequence of teaching and learning in general? Do not people
think spontaneously without being taught? These are some of the
important questions which need to be addressed in the area of teaching
thinking. We, indeed, do think without being taught how to think. We
classify, analyze, generalize, analogize, deduce, induce, form and test
hypotheses, make decisions, and solve problems. We do these things
long before we encounter organized efforts to teach us how to think
effectively.

It does not follow from the fact that we think spontaneously that we
think as effectively as we might (Nickerson, 1988). And the evidence
regarding our limitations as thinkers and the various ways in which our
thinking commonly goes astray is well documented (Nisbett & Ross, 1980;
Tversky & Kahnerman, 1974; Wason, 1966). When we say we want to
teach students to think, we really mean that we want to improve the
quality of their thinking. We want to teach them to think more deeply,
more consistently, more productively, more effectively than they otherwise

might.



The last two decades have seen a growing educational interest in
thinking and the ways it can be enhanced in the classroom (Marzano,
1991; Resnick & Klopfer, 1989). The current interest in teaching thinking
skills has also been provoked by the onset of the Information Era,
supported by recent advances in cognitive theory (Adams, 1989), and
international comparisons of students’ higher-order cognitive skills.
However, the idea of teaching thinking has been in different forms in
schools for a long time. The cultivation of critical reasoning ability has
been an objective of teachers of philosophy, logic, and rhetoric, among
other subjects, for a long time. Aiding students to use their minds more
effectively is presumably a major reason for teaching literacy, numeracy,
and other basic skills.

In the United States, for example, there were attempts to make
explicit attempts to teach thinking as early as in the 1920s and 1930s.
Cuban (1984) points out that during the 1920s and 1930s considerable
energy was devoted, largely as a result of Dewey'’s influence, to making
the development of reasoning ability a fundamental goal of primary and
secondary schooling in America. Also, the earliest reference Presseisen
(1986) cites critical thinking as an important aspect of schooling is in a
1938 report issued by the National Education Association entitied “The
Purposes of Education in American Democracy” (Metcalf, DeBoer, &
Kaulfers, 1966). However, Cuban notes that in spite of these efforts

educational practice did not change much, or at least for very long.



Current evidence on the question of how well the public schools in
the United States are developing students’ thinking abilities comes from
national assessments of educational progress (e.g. NAEP, 1981, 1983).
In Malaysia, for example, the need for students to learn to manipulate
ideas and feelings that are contained in the text they read, for which, it is
assumed they need thinking skills, is being given attention (Indramalar,
1997a, July 3). There has also been announcement by the Ministry of
Education in Malaysia that, “the education system will be revamped to
encourage rational and analytical thinking.” (Indramalar, 1997a,
September 3). The basic issue justifying the efforts to teaching thinking
skills is that, be it in the United States or in Malaysia, there is a general
understanding that after 12 or 13 years of public education, many
students are unable to give evidence of a more than superficial
understanding of concepts and relationships that are fundamental to the
subjects they have studied, or an ability to apply the content knowledge
they have acquired to real-worid problems (Nickerson, 1988).

Most of the data that are available regarding the effects of general
education on thinking ability involve comparisons of student performance
against theoretical standards or against criteria that represent
assumptions about what students at specific educational levels should
know or be able to do. An exception is a study by Perkins and colleagues,
who attempted to assess the impact of general education on informal

reasoning ability (Perkins, 1985; Perkins, Allen, & Hafner, 1983). Perkins




(1985) defines informal reasoning as reasoning that involves attempting
to resolve the truth or falsity of claims, and sees it as the most common
type of reasoning that people do in everyday life and in academic life as
well.

In one study, subjects drawn from the first and fourth years of high
school, college, and graduate school were asked to consider specific
public issues (e.g., Does violence on television significantly increase the
likelihood of violence in real life?) and to develop a position and
supporting arguments on the issues. Perkins characterizes his results as
showing a tendency to underexplore issues, and notes that this is
consistent with findings of Gettys (1983) and Gettys and Englemann
(1983) that when subjects are asked to explain a situation or to generate
plans of action, they typically do a less than thorough job of exploring
possibilities. The evidence, once again, seems to suggest that general
education, as a rule, does not change this tendency very much.

One reason for this state of public education could be because of
the fact that thinking skills were not taught to all students until recently. As
Resnick (1987) suggests,

Mass education was, from its inception, concerned with inculcating

routine abilities: simple, computation, reading predictable texts,

reciting religious or civic codes. It did not take as goals for its
students the ability to interpret unfamiliar texts, create material

others would want and need to read, construct convincing
arguments, develop original solutions to technical or social

problems (p.5).



It is important to note that, until recently, this has been the exclusive
province of the elite education both in the industrialized and in the non-
industrialized countries. When countries and governments democratized
education, that is extended education beyond the elite, top priority was to
educate as many citizens as possible. The aim of education then was to
provide basic linguistic and mathematical skills required to perform
everyday needs. Even today this is true to a large extent in countries
where majority of the people lack these basic skills. In the United States,
for example, schools had to cater for the influx of immigrants who came
from Europe and Africa in the 19th century. They varied in terms of
linguistic and mathematical abilities, and cultural capital. The situation at
that time necessitated mass education. Inevitably, thinking, problem
solving, and reasoning were thought as something which only the elite
could acquire.

There is great interest among researchers and educators, at the
present, in the teaching of thinking (Resnick, 1987; Nickerson, 1988). As
Resnick (1987) suggests, there are attempts to include the teaching of
thinking skills in all subjects to all students. That brings along the need to
teach higher-order thinking skills in language classrooms. This question
also seems very pertinent for this investigation. There are reasons why
teachers should improve students’ thinking as they build their language
abilities. First, teaching strategies that strengthen thinking competencies

increase language arts achievement (Collins, 1991). A myth exists that as



people mature, their thinking and reasoning naturally escalate.
Unfortunately, critical and creative thinking abilities do not develop
automatically. Adults who were not taught to think critically and creatively
exhibit cognitive abilities that are no more advanced than the thinking
processes they used when they were in the sixth grade (Gardner & Hatch,
1989).

Therefore, it becomes important to also teach thinking skills
explicitly besides the school subjects. In this respect, it seems important
to review how we define and teach the respective school subjects in
relation to whether we teach students to think critically and creatively. To
be literate now, for example, seems to require that students know more
about how to think; not just how to read.

Hiebert and Raphael (1996) reviewing different definitions of
literacy suggest that it is the first step in the empowerment of mind, albeit
a crucial one. In relation to that, Langer(1991) argues that literacy can be
viewed in a broader and educationally more productive way, as the ability
to think and reason like a literate person. In this respect, she proposes
that, the schools need to understand the ways of thinking that are
involved in a particular society’s uses of literacy and to use approaches to
literacy instruction that will ensure that these ways of thinking become an
intrinsic part of the school’s context. As such, the listening, speaking,
reading, and writing components of the language instruction should aim to

improve the higher-order thinking abilities of the students.



Students must leamn to identify problems in, and reason effectively
with printed information. For example, as Beck (1989) states,

Reading and language arts are the perfect vehicle for developing

higher-order thinking because literature - perhaps more than any

other source of information - provides powerful models of problem-
solving processes. It is full of characters who engage in effective
and ineffective attempts at solving problems, who use incisive of
fuzzy reasoning, and who rely on adequate or inadequate
evidence... What is needed is to move the activities that involve
higher-order thinking into the core of our lessons, to move our
concern toward developing higher level thinking into the

mainstream of instruction (pp. 680, 682).

To help students develop higher-order thinking abilities, teachers
need to relegate more time to instruction concerning high-quality thinking
with printed and spoken material. Implications of these suggestions are
that teaching in the language arts classrooms should go beyond the mere
teaching of listening, speaking, reading and writing. Efforts should be
made to acquire the critical and creative thinking skills, as Langer (1991)
suggests, “the current era requires that students acquire the kinds of
critical thinking skills that needed to use the communication devices and
technologies we meet on a daily basis in our everyday living and in entry-
level jobs” (p. 12).

It is not to suggest that teachers are not using any strategies or
techniques which promote thinking among students. Teachers may be,
consciously or otherwise, using many strategies to enhance the thinking

of students. These strategies cut across a wide range of cognitive

processes and can be employed in a wide range of situations. However,



as powerful as the strategies are, an even more powerful set of strategies
may be underutilized (Marzano, 1993). It seems that educators have
taken great strides in their efforts to enhance the thinking of students, yet
the journey has only begun.

It seems interesting to note that, as Nickerson (1988) suggests, in
spite of numerous vigorous attempts by various reformers to make
thinking a primary focus of education and to effect whatever changes in
educational practice would be in the interest of doing so, the educational
system, as a whole, has been remarkably resistant to these efforts. There
seems to be a legitimate question as to whether the educational system,
as a whole, or society in general, has ever really accepted the idea that
helping students to become independent thinkers should be a primary
educational goal (Paul, 1985). At least until there is a general consensus
among educators on the need to make teaching thinking skills as a
primary educational goal, all efforts to teach thinking skills will only bring

limited success.

Teaching thinking: Its roots

Teaching thinking seems to have its base in various traditions, and
theories of leaming. There are at least two main traditions which have
dealt with the notion of teaching thinking for a long time. First, is the

psychological tradition, and the second is the philosophical tradition. Due



to the current focus and relatively more sophisticated advancements, the
psychological tradition will be discussed first.

For the behaviorists, the issue was not how new knowledge is
acquired, instead it was: How is new behavior acquired? (Phillips and
Soltis, 1985). In other words, to the behaviorists leaming was a process of
expanding the behavioral repertoire, not a matter of expanding the ideas
in the leamer’s mind. For this reason, teaching thinking might not have
been the focus in the behaviorist theory because behaviorist were of the
contention that, “Mind, after all, was a subjective and nonpublicly
observable entity, and thus had to be avoided by science” (Phillips and
Soltis, 1985, p.23).

The Gestalt psychologists looked beyond behavior and the
environment, and they tried to throw light on leaming by investigating
tendencies of the mind to pattern and structure experience. The Gestalt
theory views leaming as a process involving the attempt to think things
out and then having “it all come together® suddenly in the mind. Gestalt
psychologists certainly stressed a point that is important in understanding
human learning: responding to meanings; and making intellectual
connections.

Beginning with a hunch about the importance of firsthand
experience to learning, John Dewey developed a “problem solving” theory
of learning whose basic premise was that learning happens as a result of

our “doing” and “experiencing” things in the world as we successfully

>
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solve real problems that are genuinely meaningful to us. Dewey (1957)
did not deny that human leamers can be given information by their
teachers. But unless the learner had struggled personally with an issue,
the information was likely to be committed to memory in a rather lifeless
or mechanical way. He called this “static, cold-storage knowledge”
(p.186), and he asserted that uniess the student had an opportunity to
use the information in problem solving and action it was sterile,
“information severed from thoughtful action is dead, a mind-crushing load”
(p.179).

Taking a biological approach, Piaget viewed leaming as an
adaptive function of an organism. By means of learning, an organism
develops “schemes” for dealing with and understanding its environment.
For Piaget, learning is the individual's construction and modification of
structures for dealing successfully with the world. He also claimed that,
there are stages of development that all human beings pass through as
they leam universal schemes for structuring the world and as they learn
certain aspects of logical reasoning. In Piaget’'s (1970 cited in Becker and
Varelas, 1995) view, “Each time one prematurely teaches a child
something he could have discovered himself, the child is kept from
inventing it and consequently from understanding it completely” (p.436).

Vygotsky, Dewey, and Bandura addressed the social dimension in
leaming. For example, Vygotsky viewed thinking not as a characteristic of

the child only, but of the child-in-social-activities with others (Moll and
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Whitmore, 1993). In terms of classroom learning, Vygotsky specifically
emphasized the relation between thinking and what we would call the
social organization of instruction. Central to Vygotsky’s (1978) view of
cognitive development is the notion that various kinds of complex thinking
and reasoning first appear as interaction with others and then become
internalized or appropriated as individual forms of thought (Putnam and
Borko, In press). The quality of thinking, from this perspective, is
determined not by some absolute external criteria of what constitutes
good thinking, but rather by the norms and expectations of a particular
community. .

It was not until the mid-nineteenth century that scholars viewed the
human mind as a working mechanism with underlying operations that
could be studied from a psychological perspective (Rowe, 1985). In
contrast, the roots to the philosophical interest in thinking reach back to
the classical period. Greene (1984) noted that in the Western World,
philosophy preceded by at least 2,000 years the growth of what we now
call psychology. Some of the Eastern traditions, of which philosophy is an
integral part, date back to about 5,000 years. At the heart of the
philosophic perspective of thinking is the use of reason to guide behavior.

Besides the philosophy and psychological fields, there is one other
field of research which impacts the literature on teaching thinking. It is for
this reason, at least, the debate about thinking and teaching thinking

becomes more complex. Nevertheless, research findings from other fields
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will help one to understand better the processes of thinking, and teaching
and leamning thinking. Research in the field of neuroscience, for example,

suggests that

Brain research establishes and confirms that multiple complex and
concrete experiences are essential for meaningful learning and
teaching. Optimizing the use of the human brain means using the
brain’s infinite capacity to make connections - and understanding
what conditions maximize this process. In essence, students learn
from their entire ongoing experience.
(Caine, R.N. & Caine, G., 1994, p.5)
Whatever the theory or the field may be, it seems that more and
more educators are beginning to agree that teaching and leaming in
schools should also include the development of thinking abilities of
students as their explicit goals. This seems to be most important

underlying assumption of the current thinking skills movement.

How are Higher-Order Thinking Skills defined?

Researchers and educators have advocated many conceptions in
relation to “thinking": critical thinking, divergent or creative thinking,
reasoning (moral, inductive, deductive, formal, informal), problem solving,
and decision making. Literatures on these topics, while interrelated, are
remarkably distinct and self-contained. Nickerson, in this respect, (1988)
suggests that, “if there is one point on which most investigators agree, it
is that thinking is complex and many faceted and, in spite of considerable

productive research, not yet very well understood” (p.9).
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Presseisen (1985) suggests, “Thinking is generally assumed to be

a cognitive process, a mental act by which knowledge is acquired” (p.43).

In a later work she defines thinking as “the mental manipulation of

sensory input to formulate thoughts, reason about, or judge” (1987, p.98).

For Sigel (1984), “Thinking is regarded as an active process involving a
number of denotable mental operations” (p.18). Halpern's (1989)
definition probably summarizes the many aspects of thinking, “Most
people would agree that thinking is complex and that it guides our
behavior. In addition, thinking is dynamic; it's something we do. Thinking
involves going beyond the information given” (p.6).

These different conceptions can all be subsumed under the larger
construct of higher-order thinking and made distinct from lower-order
thinking (Onosko and Newmann, 1994, p.28). Resnick’s (1987)
discussion, for example, characterized higher order thinking as
nonalgorithmic, complex, self-regulative, meaningful, effortful and
providing multiple solutions, nuanced judgments, multiple criteria, and
uncertainty, all defined in terms of cognitive traits and processes of
individuals. Chipman (1986) characterized higher order thinking as a
consensus among cognitive scientists that successful thinking depends
on organization of cognitive activity with a hierarchy of goals and
operations.

For the purpose of this study, higher-order thinking is defined

broadly, as the expanded use of the mind to meet new challenges.

s
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Expanded use of mind occurs when a person must interpret, analyze, or
manipulate information, because a question to be answered or a problem
to be solved cannot be resolved through the routine application of
previously leared knowledge (Onosko and Newmann, 1994). In the
classroom, it requires students to critically think about information, ideas,
and opinions. Students draw conclusions, inferences or generalizations.
Besides that, they produce original communications, make predictions,
propose solutions, create, solve life-like problems, judge ideas, express
opinions, and make choices and decisions.

On the other hand, lower-order thinking represents routine,
mechanistic application and limited use of the mind. This process
generally involves repetitive operations such as listing information
previously learmed formulae, applying procedural rules, and other
routinized or algorithmic mental activities. It requires students to recall or
recognize information. Students are also required to describe, compare,
contrast, summarize, relate, apply, provide an example, and solve.

This definition, however, poses an operational problem in the
classroom. It is difficult to determine reliably the extent to which a person
is involved in higher-order thinking. Teachers who interact with several
students at once have little opportunity to diagnose students’ individual
mental states. Instead, they may have to make assumptions about the
prior knowledge of a group of students and about the kinds of mental work

that particular tasks are likely to stimulate. In this respect, Onosko and
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Newmann (1994) suggest, “The teaching of thinking, therefore, is a rather
imprecise enterprise. The best we can do is to engage in what we predict
will be challenging problems, guide student manipulation of information to
solve problems, and support students’ efforts™ (p.29).

It is important that a broad definition of thinking skills is adopted at
least for two reasons. First, it is hard to specifically identify a skill being
taught or leamed in the classroom as either a critical, creative or an
analytical skill. This is because these skills do not often represent
distinctive categories, and often the activities prepared or skills taught
are of more than one category. For example, when students are asked to
find evidence for an assertion they are making, they may be using the
analytical skill where they may be breaking something down into its
component parts and then examining the parts and determining their
relationship to each other and to the whole. At the same time, they may
also be using the synthesis skills where they may have to combine or
unify separate ideas or materials to create something new. The second
reason is that the present effort to teach these individual skills is itself
being challenged. In other words, what kind of skills, critical, creative,
analytical, logic or reasoning, are stressed in classrooms. There seems to
be a disagreement on the emphasis placed on specific thinking skills
taught in classrooms. In this respect, Adams (1989) suggests, “The vast
majority of the programs are directed toward developing students’

analytical and logical acumen. But even here, there are ardently voiced
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differences of opinion” (p.28). Given this situation, it seems more
practical to adopt a larger definition of thinking skills in classrooms.

For the purpose of identifying whether the teaching higher-order
thinking skills is present in the Malaysian classrooms, at least three sets
of criteria were used for different purposes. It was the hope that these
criteria will be able to address both the observable behavior and
unobservable leaming (mental work) related to thinking. First, the criteria
was to investigate whether there were efforts to engage students in
challenging problems, guide student manipulation of information to solve
problems, and to support students’ efforts. For this, Onosko and
Newmann’s (1994) definition of higher-order and lower-order thinking
skills was used.

Second, is the Bloom's taxonomy (1956), with six cognitive levels:
knowledge; comprehension; application; analysis; synthesis; and
evaluation levels, for evaluating certain aspects of teaching like
questioning skills. Bloom’s taxonomy was used partly because of
teachers’ familiarity with this system. Third, since teachers in Malaysian
classrooms are expected to infuse higher-order thinking skills in content
instruction the components of the infusion lesson, which Swartz and
Parks (1994) claim “Conducting a lesson using this four-step (five steps in
the case of Malaysian classrooms) strategy to teach thinking is time well
spent and will maximize our chances for real improvement in student

thinking” (p.10). This strategy with five steps was used as a criteria to
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determine whether teaching of higher-order thinking is present in the
classrooms.

Swartz and Parks (1994) propose that infusion lessons are crafted
to bring into content instruction an explicit emphasis on skillful thinking so
that students can improve the way they think. Classroom time is spent on
the thinking skill or process, as well as on the content. They further
suggest that infusion lessons feature a variety of effective teaching
practices that characterize the way thinking is explicitly emphasized in
these lessons. Swartz and Parks suggest that there will be four teaching
practices in these infusion lessons.

First, the teacher introduces students to the thinking skill or

process by demonstrating the importance of doing such thinking

‘well.” Second, the teacher uses explicit prompts to guide students

through the skillful practice of the thinking as they learn concepts,

facts, and skills in the content areas. Third, the teacher asks
reflective questions which help students distance themselves from
what they are thinking about, so that they can become aware of
how they are thinking and develop a plan for doing it skillfully.

Fourth, the teacher reinforces the thinking strategies by providing

additional opportunities for students to engage in the same kind of

thinking independently.
(1994, p.10)
A fifth step of the teacher attempting to associate the thinking skills and

content being learmed to an everyday situation has been included in the

Malaysian version of the infusion lesson.
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The teaching of Higher-Order thinking skills in Malaysia

Malaysia is a multiracial country with a population of 20 million
consisting of three main races: Malays; Chinese; and Indians. The
country has a centralized education system with aimost all the funding for
public schools coming from the Federal Government. The Ministry of
Education, together with the State Education Departments and the District
Education Offices, is responsible for administering the education system.
The Ministry of Education has various professional and administrative
divisions responsible for the numerous aspects of policy formulation and
implementation. The State Education Departments, District Education
Offices and schools help implement the policies formulated by the
Ministry of Education.

The education system in Malaysia today is largely a product of a
system rooted by the British. The system still maintains many
characteristics of the British Education system, like the centralized system
of education. It has to be noted that reform efforts started even before the
country gained its independence in 1957. However, the most significant
reform efforts in Malaysia (Malaya until 1965) were started in 1956
(Ahmad, 1993). The Razak Report which was implemented in 1956 laid
the foundation for a new education system reflecting the characteristics of

a new independent and muitiracial Malaysia.
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Reform efforts to further improve the education system are ongoing
efforts in Malaysia. In 1979, for example, the Cabinet Committee to
Review the Implementation of Education Policy presented a
comprehensive report on the various aspects of the education system of
the country (Curriculum Development Center, 1989, p.1). Based on the
recommendations of this Committee, the Ministry of Education undertook
to review the existing curricula for both the primary and secondary
schools. Subsequently, the Teacher Education Programs were also
modified to accommodate the new requirements. The New Primary School
Curriculum which was later named as the Integrated Primary School
Curriculum was implemented in 1982, whereas the Integrated Curriculum
for Secondary Schools was implemented in 1988 (Curriculum
Development Center, 1989, p.1).

At the same time, in order to clarify and give further direction to
education in Malaysia with a view to creating good citizens and good
human beings, concerted efforts were undertaken to define the National
Philosophy of Education (NPE), which was documented in 1987. The
National Philosophy of Education states,

Education in Malaysia is an on-going effort towards further

developing the potential of individuals in a holistic and integrated

manner, so as to produce individuals who are intellectually,
spiritually, emotionally and physically balanced and harmonious,
based on a firm belief in and devotion in God. Such an effort is
designed to produce Malaysian citizens who are knowledgeable

and competent, who possess high moral standards, and who are
responsible and capable of achieving a high level of personal well-
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being as well as being able to contribute to the betterment of the
society and the nation at large.
(Educational Planning and Research Division, 1994, p. vii)

Reform efforts of the 1980s were based on the principles of the National
Philosophy of Education to produce individuals who are intellectually,
spiritually, emotionally and physically balanced and harmonious.
However, in the 1990s, reform efforts were focused on, besides the
principles of the National Philosophy of Education, on the demands of the
Vision 2020 of the government. The goal of Vision 2020 is to make
Malaysia a ‘Developed Country’, not only in the economic sense, but a
nation that is fully developed along the dimensions: economically,
politically, socially, spiritually, psychologically, and culturally (Mohamed,
1991).

One of the outcomes of these reform efforts was the introduction of
a more serious and explicit attempt to teaching thinking skills in schools.
A more explicit attempt to teach thinking skills was started in schools in
1993 and in teacher education colleges in 1994. However, it has to be
noted that vgrious attempts to improve students’ thinking abilities have
taken place even before this period. In order to prepare teachers and
teacher college lecturers to teach these skills, there were one-day short
courses and one week workshops on teaching thinking skills. Such
workshops and seminars have been conducted on ‘Accelerated
Leaming’, ‘Optimal Leamning’, ‘Critical and Creative Thinking' and De

Bono's ‘CoRT Thinking Tools’ since the 1980s in Malaysia.
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Teaching of Higher-Order Thinking Skills in Schools

One of the objectives of secondary school education in Malaysia is
to “Develop and enhance their (students) intellectual capacity with respect
to rational, critical and creative thinking” (Curriculum Development
Center, 1989, p.2). Although there are other objectives like “to acquire
knowledge and to a mastery of skills and to use them in daily life,” the
explicit mention of developing students’ rational, critical and creative
thinking in the curriculum has necessitated the teaching of thinking skills
in the schools. To further emphasize the importance of teaching thinking
skills, the curriculum states, “The contents of the curriculum promote the
development of thinking abilities to enable students to analyze,
synthesize, explain, draw conclusions, and produce ideas that are both
constructive and useful” (Curriculum Development Center, 1989, p.6).
The Integrated Curriculum for Secondary Schools (ICSS) also states that,

Another primary consideration in the ICSS is the development of

thinking abilities. Every teacher is required to use teaching-

learning methods and techniques which will stimulate, encourage,
and develop the thinking abilities of students. This strategy is
closely linked with the aims of the ICSS which emphasize the

development of the human intellect (p.27).

Although the emphasis on teaching thinking skills has been stated
in the ICSS which was formulated in 1988 and has been emphasized ever
since, in a recent statement to the English Language teachers, the

Director-General of Education Datuk Matnor Daim stressed again the
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need for teachers to teach thinking skills. He suggested that, “They
(students) have to learn to manipulate ideas and feelings that are
contained in the text they read, and that needs thinking skills”
(Indramalar, 1997a). He also stressed that, “teachers should make it their
responsibility to mold students into thinking leaders.” He believes that by
developing these skills in students, they will be able to critically examine,
select and organize the information they receive.

Although there are already programs to teach thinking skills in
schools, the Minister of Education has recently suggested that, “The
education system will be revamped to encourage rational and analytical
thinking® (Indramalar, 1997b). He also suggested that modern skills like
the capacity for precise and rational thought, training in basic logic,
reasoning and critical thinking are essential for all students. All this
clearly indicates the Ministry of Education’s commitment to promote the
teaching of thinking skills in Malaysian schools.

The Ministry of Education, in 1993, when implementing the thinking
skills program in schools in a more systematic manner and to streamline
the existing thinking skills programs, identified four models which could
be used in the classrooms (Curriculum Development Center, 1993, ). The
first model is by Robert Swartz and Sandra Parks and this model was
prepared by the National Center for Teaching Thinking in Boston. This
model is popularly known in Malaysia as the ‘Boston Mode!l'. The second

model in the ‘KWHL Mode!l’, where ‘K’ is for ‘knowledge’, ‘W’ is for ‘what’,
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‘H’ is for ‘how’, and ‘L’ is for ‘learnt’. The third model consists of CoRT 1
(Widening the Perception) and CoRT 4 (Creative and Lateral Thinking),
which were both developed by Edward de Bono. The last model is called
‘Programmed Instruction in the Learning of Thinking Skills (PILTS)’ which
were developed by two local academics, John Arul Phillips and Fatimah
Hashim. The guidelines from the Ministry of Education proposes various
strategies, techniques, and activities which could be used by teachers to
teach thinking skills in the classrooms.

Selected teachers from various districts who are called ‘key-
personnel’ were exposed to the new curriculum for teaching thinking, as is
usually done in other curriculum implementation processes. All four
models seem to have been exposed to the key-personnel. These key-
personnel were required to impart their knowledge and experience with at
least one teacher from each school in their districts. These teachers in
turn are supposed to share their knowledge and experiences with all
teachers in their respective schools.

Besides the curriculum and the guidelines consisting of the four
models, strategies, techniques, and activities, model lesson plans
showing how thinking skills could be taught together with subject matter
using the ‘infusion approach’ were prepared and distributed to teachers.
These model lesson plans are based on various subjects and teachers
are encouraged to use them as models to plan their own lessons. Text

book writers were also encouraged to include thinking skills in their
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materials. Other supporting materials like ‘Teaching and Learning Styles
with Left/Right Brain Techniques’ (Curriculum Development Center, 1991)
were prepared and distributed to key-personnel from time to time to be
shared with teachers in schools.

The Ministry of Education seems to have a specific aim of teaching
thinking skills in schools. In view of fulfilling the principles of the National
Philosophy of Education and to meet the demands of the challenges of
Vision 2020, the Ministry of Education announced a policy in 1994 that by
the year 2000, a minimum of 60 per cent of the public examination
questions will be testing the creative and analytical thinking skills of the
students.

The curriculum, guidelines, text books, and resource materials
have been prepared, and at least some training has been provided, as
will be discussed below, to the teachers. But the question is how are
teachers accepting yet another innovation to the existing curricula, how
much of knowledge and skills do teachers possess to teach thinking skills
in the classrooms, how are the thinking skills taught, and how are the
students learning are many questions which need to be addressed if
teaching of higher-order thinking skills is to be effective and students are

to be ready to face examinations in the year 2000.
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Teaching of Higher-Order Thinking Skills in the Teacher Education
Colleges

The Teacher Education Division made changes to its Five

Semester Basic Teacher Education Program and the Two Semester Post-
Degree Education Programs to accommodate the necessary changes to
teach higher-order thinking skills explicitly in 1993. These changes were
implemented in the teacher education colleges in June 1994. The
Teacher Education Division basically adopted the ‘Boston Model’ to train
teacher educators to teach prospective teachers. Aimost all adjustments
to the existing curricula for various subjects were based on this model.
Special guidelines and resource books for teacher educators in the
teacher education colleges were developed in late 1993 and in early 1994
(Teacher Education Division, 1994).

The ‘Boston Model’, or the infusion model advocates integrating
teaching critical thinking in all content areas and at all grade levels rather
than using a pre-packaged program or curriculum. This program provides
examples for a variety of grade levels and content areas, as well as life
situations. The main contention of the authors of this program is that the
same skill can be taught, reinforced, and elaborated in many other
contexts, subject areas, and at other grade levels. (Swartz and Parks,
1994). This program proposes the ‘Infusion Approach’ to teach thinking
skills. Infusing critical and creative thinking into content instruction blends

features of two contrasting instructional approaches that educators have
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taken to teach thinking: (1) direct instruction of thinking in noncurriculur
texts and (2) the use of methods which promote thinking in the content
lessons (Swartz and Parks, 1994). Infusion lessons are similar to, but
contrast with, both of these types of instruction.

Teacher Education College lecturers were exposed to the ‘Boston
Model’, CoRT Thinking Tools, the ways to incorporate the teaching of
thinking skills using the ‘infusion approach’ in the various content areas,
and teaching and leaming strategies during four-day workshops in their
respective colleges in early 1994. Various materials on the program,
strategies and techniques, and model lesson plans were distributed to the
lecturers in these workshops. Specifically, model lessons showing how
thinking skills could be taught using the infusion approach on various
subjects like Malay Language, English Language, Math, Science and
History were prepared by the Teacher Education Division and were used
as important resource materials in these workshops.

it has to be noted that the Teacher Education Division made
modifications to the ‘Boston Model’ before implementing it in the colleges
to suit the local needs. One significant change is the components of the
infusion lesson itself. Infusion lesson proposed by the ‘Boston Model’ has
four components: introduction to content and process; thinking actively;
thinking about thinking; and applying thinking (Swartz and Parks, 1994,
p.22). The Teacher Education Division adopted a model which has five

components in the infusion lessons: introduction to content and process;
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thinking actively; thinking about thinking; consolidation or enrichment
activities; and applying thinking (Teacher Education Division, 1994). One
extra component of consolidation and enrichment was included to provide
more opportunities for teachers and students in the classroom to reinforce
their knowledge and skills about one or more of the thinking skills being
learned.

It is the hope of the Teacher Education Division that the model to
teach thinking skills effectively will be used by teacher education college
lecturers in all the 32 teacher education colleges in the country. It is also
the hope that the knowledge and skills will be shared with prospective
teachers in the teacher education colleges, both elementary and
secondary school teachers, who total about 12,000 to 15,000 at any given
time. Ultimately, it is hoped that about four million students in the schools
(Education Planning and Research Division, 1994) will benefit from their

teachers’ knowledge, and skills of teaching thinking skills.

Teachin Higher-Order Thinking Skills In
The Malaysian Classrooms: Is There A Problem?

There are concerted efforts to teach higher-order thinking skills in
Malaysia. The curricula have been formulated, teachers are being trained,
and resource materials are produced to help achieve the aim of teaching
higher-order thinking skills in Malaysian classrooms. There has been a
good start to teaching thinking in content instruction. However, since this

study aims to investigate the preparedness of teachers to carry out this
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task, and how they actually teach higher-order thinking skills in their own
classrooms, it seems important to discuss some of the potential problems
related to the implementation of this reform which are directly related to
this investigation. This will provide a wider perspective on the teaching of
higher-order thinking skills in Malaysian schools, and help place the
current investigation in the right perspective.

First, teachers are trained to teach higher-order thinking skills by
two different institutions in Malaysia. They are the Teacher Education
Division which focuses on the pre-service training, and the Curriculum
Development Center which focuses on the in-service training. As stated
earlier, in terms of the program, for example, the Teacher Education
Division has almost adopted the ‘Boston Model’ with some emphasis on
the CoRT Tools. Whereas, the Curriculum Development Center has
adopted four different models, with the ‘Boston Model’ as one of the
models. What this entails is that there will be two groups of teachers
exposed to two different types of training models for teaching higher-order
thinking in schools but are required to teach one specific curriculum for
teaching higher-order thinking skills.

In terms of the approaches, the Teacher Education Division seems
to have adopted a position to encourage teachers to use the five
components of the infusion lesson to promote higher-order thinking in the
classrooms. However, in the case of the Curriculum Development Center,

there seems to be no specific emphasis on the approaches. Even in the
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model lessons distributed to teachers by the Curriculum Development
Center there are four pedagogical steps , introduction or induction,
explanation of concept, exercise, and application. These four components
seem generic components which could be used for teaching any subject,
and not particularly applicable to the teaching of higher-order thinking
skills.

The implication of these differing emphases and approaches
seems to be that teachers are faced with more problems than just not
knowing how to make pedagogical decisions to teach higher-order
thinking skills in their classrooms. Basically, teachers could be in a
situation as to wonder about what works and what doesn’t. Even the
question of whether teachers think they have the knowledge and skills to
teach these skills in the classrooms, especially when they have only
been exposed to short courses or workshops, is an important question
here. Even if they think they have the knowledge and skills, whether they
believe in teaching these skills seems to be another important question.

Second, a typical Malaysian classroom has students from three
main races who come into the classroom with different cultural, religious
and linguistic capabilities. The question is, have the teachers been
prepared adequately to handle these differences in the classrooms
effectively? At least how the teachers perceive their knowledge, skills and
attitude to teach both the subject matter and higher-order thinking skills in

such classrooms seems important.
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Teachers have already been burdened with a lot of challenges to
teach the language arts itself. For example, the proportion of students
who leamn the national language, that is the Malay Language, is about 55
percent native speakers, and about 45 percent non-native speakers.
English Language, on the other hand, is accorded the status of second
language, but in reality is the third or fourth language to non-Malay
speakers who have languages of their own. It becomes even more
complex when teachers are expected to teach higher-order thinking skills
using the infusion approach, which in itself they may not be sure about.
This becomes particularly problematic when teachers are required to
teach both subject matter and thinking skills in one single lesson.

In this respect, one could expect teachers to face difficulties in
employing specific techniques in their language arts classrooms to
promote higher-order thinking abilities of the students. Questioning
technique, for example, could be an important strategy to promote higher-
order thinking among students. Although the congruency of the thought
level of teachers’ questions to students’ responses is not 100%, teachers
still have considerable impact in their ability to control the thought levels
of students in the classroom (Kindsvatter, R, et al., 1992).

In my investigation in an US classroom, for example, | found that to
be an issue. An analysis of a classroom discourse was conducted where

there was a discussion between the teacher and students. | found,
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An analysis of teacher’s questions shows that out of the 34
questions posed by the teacher, 25 of them are of category one,
that is the low order convergent type questions. The rest, 9 out of
34 are of the second category, the high order convergent type
questions. This pattern suggests that the teacher’s questions were
aimed at requiring students to recall or recognize information and
to demonstrate understanding and apply information. It is important
to note that the responses were all something which could be
anticipated since they were all meant to recall or reorganize
information. The students also did not have the opportunities to
speculate responses which may have provided them the
opportunities to think critically about issues at hand. There was not
even one question which required students either to critically think
about information, ideas, and opinions or to perform original,
creative, and evaluative thinking.

(Rajendran, N. 19963, p.28)

Third, when teachers make explicit and concerted efforts to teach
higher-order thinking skills in content instruction in the Malaysian
classrooms, they may have to make concessions in their own classrooms.
There are two possibilities here. One is that, when teachers are
accommodating new innovations such as this into their content
instruction, they make have to make concessions on their time they spend
on teaching content to accommodate the new component, that is the
higher-order thinking skills which they are expected to teach together with
content. Second, even within the content they teach they may be using
some of the components with which they are comfortable and leaving out
others to accommodate the changes. In the Malay or English Language
classrooms, for example, teachers may be making some concessions on

using the four language components, listening, speaking, reading and
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writing, to accommodate the teaching of higher-order thinking skills in
their classrooms.

Even if teachers are committed to make concerted efforts to
accommodate the teaching of higher-order thinking skills in their content
instruction, they may not be prepared to do such an innovation in their
own classrooms. For example, a national evaluation study was conducted
by the Teacher Education Division of the Ministry of Education in
Malaysia in 1995 to investigate how prepared are graduates of the Post-
Graduate Pre-service Teacher Education Program to carry out the various
teaching and leaming tasks. One of the findings of the investigation is
that, “79.2 percent of the graduates studied suggested that the most
difficult task to be carried out, among other pedagogical tasks, is infusing
thinking skills in content instruction” (Teacher Education Division, 1995,
p.85).

Fourth, teachers in Malaysia come from a largely transmission
approach of teaching themselves. The teaching of higher-order thinking
skills calls for more of a student-centered approach to teaching where
students are given the opportunities to play an active part in the
classrooms. However, serious efforts have been undertaken since the
1980s to have more of student-centered approach to teaching in
classrooms. Even so, the large class size, and traditionally passive and
timid students may make it hard for teachers to adopt more of the student-

centered approach to teaching. Be it in the schools or in the teacher
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education colleges, teachers seem to be still using more of the lecture
method (Teacher Education Division, 1995).

Fifth, even if teachers are of the opinion that they possess the
knowledge, skills and attitude to teach higher-order thinking skills in
classrooms, one cannot be sure that the teaching of higher-order thinking
together with subject matter will take place efficiently. There are at least
two possibilities. One is that teachers may be thinking that they are
making explicit attempts to teach higher-order thinking skills but are
unaware of the fact that they are not doing it. In my investigation in an US
classroom, for example, | found that there was a clear dissonance
between what the teacher believed in terms of exploiting all four language
components to promote higher-order thinking and what was being taught
in the classroom (Rajendran, N., 1996a). There could be dissonance on
other aspects as well.

The other possibility is that, even if teachers are very committed to
teaching higher-order thinking skills they may not be able to handle many
issues, especially the pedagogical issues, which confront them. They may
have difficulties in implementing the innovations in their own classrooms.
Langer (1991), for example, found that , “Even teachers who are deeply
committed to using writing for broader purposes, who have sought to
leamn new instructional approaches, and who are committed to using
writing as a way to help their students think and leam, have great difficulty

in carrying out their goals” (p.14).
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Sixth, focus on school and national examinations, the availability of
resource materials, on-going research to improve the teaching of higher-
order thinking skills, support for teachers to help overcome problems in
the Malaysian classrooms, and opportunities for teachers to continue to
learn to teach higher-order thinking skills are some of the important
issues which have influence on achieving the goals of teaching higher-
order thinking skills in Malaysian classrooms. Lack of outside support, for
example, may be compelling teachers to make adjustments which might
be detrimental to the teaching of subject matter and thinking skills. It is
important to investigate whether these issues have been addressed and
are made available to teachers.

What all these suggest is that, teachers are often left on their own
to handle problems which arise in their classrooms, and these problems
could very often be beyond their jurisdiction. The result is that they make
adjustments within their means which in some ways work against the very
aim of teaching itself. In this respect, teachers in Malaysia may be making
many other pedagogical decisions given the situation that teachers may
not be exposed adequately to the teaching of higher-order thinking skills
in the pre-service or in-service training, and also very little is actually
provided to them on an on-going basis. How teachers perceive their
knowledge and pedagogical skills to teach higher-order thinking skills in
content instruction, and how they actually carry out the teaching seem to

warrant in-depth investigation.
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The aim of this study

The aim of this study, given the situation in the Malaysian
classrooms, is to investigate how do teachers perceive their
preparedness to teach higher-order thinking skills and actually teach
higher-order thinking skills in English and Malay Language classrooms.

Two related questions will be investigated.

Research Questions.

My primary research question is: How are teachers teaching
Higher-Order Thinking Skills in Form Two Malay and English Language
Classrooms in Malaysia? Embedded in this question are the following

subsidiary questions:

Subsidiary Question 1:

To what extent are teachers prepared to teach higher-order thinking skills

in Malay and English Language classrooms?

a. What are teachers’ perceptions about their knowledge, pedagogical
skills and attitude towards teaching Malay or English Language and
higher-order thinking skills?

b. Is there a difference between the Malay and English Language

teachers’ perceptions of their knowledge, pedagogical skills and
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attitude towards teaching Malay or English Language and higher-order

thinking skills?

. What are some of the factors which influence teachers’ knowledge,

skills and attitude to teach Malay or English Language, and higher-

order thinking skills?

. How much of the class time do teachers allocate for the teaching of

higher-order thinking skills.

Subsidiary Question 2:

How are the Malay and English Language teachers teaching Higher-

Order Thinking skills in their classrooms?

How are higher-order thinking skills conceived in Form Two Malay and

English Language classrooms?

. How are the four language components used to promote the

acquisition of higher-order thinking skills in the Malay or English
Language classrooms?

How do teachers use different strategies and techniques to promote
the acquisition of higher-order thinking skills in their Malay or English

Language classrooms?

. How extensive is student participation and how does it influence the

acquisition of higher-order thinking skills by students in the Malay and

English Language classrooms?
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Limitations of this investigation

This study will make contributions towards a better understanding
of the teaching of higher-order thinking skills in content instruction, and
more specifically in Malay and English Language classrooms. However,
there are inherent limitations in this study, as often found in other
investigations as well. It seems important to spell out the major limitations
of this investigation so that the findings of this investigation will be
interpreted and used in the most appropriate ways.

It has to be noted that the specific program to teach higher-order
thinking skills in the Malaysian classrooms was only started in 1993. It
has been only four full years after the attempts to teach higher-order
thinking skills started. Given the centralized system of education in
Malaysia, and more than 250,000 teachers who teach in public schools
who need to be trained for this purpose, this period of four years is not a
long time by any standards.

The system of training teachers to accommodate innovations in
their classrooms, which is usually a linear model, which goes down from
the Ministry of Education officials, state education department officials,
and district education department or key-personnel at the district level,
makes the dissemination of information a problematic area. This often
only provides the ‘sit and get’ opportunities for teachers. Furthermore,

there is hardly any follow-up on any of these staff development initiatives.
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This study discusses much about the preparedness of teachers to
teach higher-order thinking skills in content instruction in their
classrooms. This makes it imperative to discuss the pre-service and in-
service training provided to teachers to teach higher-order thinking skills
in their Malay or English Language classrooms. However, it is beyond the
scope of this study to evaluate the relevant pre-service and in-service
training received by the teachers who are teaching in schools, in terms of
their effectiveness in preparing this teachers to carry out their
responsibilities.

A school district which represents the majority of other school
districts in the country was selected for the purpose of the administration
of the survey questionnaire. The main reason was to increase the
possibilities of finding practices which are also found in most of other
schools. However, the qualitative study of classroom observations and
teacher and student interviews had to be conducted in a public boys
school. The reason for this, as explained elsewhere in detail, was that it
was important to identify at least one pair of teachers, one for Malay
Language and the other for English Language, who had received some
form of training to teach higher-order thinking skills at the form two level,
who think they are teaching higher-order thinking skills in their content
instruction, and more importantly were willing to participate in this
investigation. Among the 22 secondary schools in the Perdana School

District where this investigation was carried out, this pair of teachers who
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fulfilled this criteria was only available at the Pustaka Secondary school.
The ideal situation would have been to conduct the qualitative data
collection in a public co-ed school which represents majority of the

schools in the country.



Chapter 2
TEACHERS, AND THE TEACHING OF
HIGHER-ORDER THINKING SKILLS IN LANGUAGE CLASSROOMS:
A LITERATURE REVIEW

This study aims to investigate how teachers perceive their
preparedness to teach higher-order thinking skills in their form two Malay
and English Language classrooms in Malaysia. It is also the aim of this
study to investigate how teachers actually teach higher-order thinking
skills in their Malay and English Language classrooms. This chapter will
present the pertinent literature to suggest what needs to be the practices
in the classrooms, especially in language classrooms, to encourage
students’ higher-order thinking abilities. This review is relevant in order to
understand how teachers in this study perceive their preparedness to
teach higher-order thinking skills in content instruction, and actually teach
in their own classrooms.

It has to be noted, however, that most of the literature cited here
come out of research to improve the teaching and leaming processes in
general, and not particularly the teaching of higher-order thinking skills.
Nevertheless, the literature cited here is, as much as possible, situated in
the context of teaching higher-order thinking skills in language instruction.
The reason for the lack of literature in the area of teaching thinking is that
in the past 20 years, there has been major scientific progress in the

psychology of thinking concerned with performance on specific tasks, and
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much less in the psychology of critical, productive, higher order, and
creative thinking (Greeno, 1989). Greeno suggests that, research on the
topics of productive, higher order, critical, and creative thinking has not
been an integral part of the major success of cognitive and developmental
psychology.

The first part of this chapter will focus on the relationship between
language and thinking, and developing students’ thinking processes in
language classrooms. The second part will discuss teachers’ knowledge,
pedagogical skills, and attitude to teach higher-order thinking skills. The
following section will present literature on how teachers’ beliefs about
teaching, learning, and students affect the teaching of higher-order
thinking skills. The fourth section will address the issue of teaching
higher-order thinking skills in language classrooms. Finally, there will be a
discussion on the findings on different approaches, strategies, and
techniques which could be used by teachers to promote higher-order

thinking in language classrooms.

Developing Students’ Thinking Processes In Language Classrooms

Since this study attempts to investigate the teaching of higher-
order thinking skills in language classrooms, it seems important to explore
how does the teaching of higher-order thinking skills relate to the teaching

of language arts. Some psychologists suggest that thinking development

/
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should precede language instruction. A leader of this position is Jean
Piaget (1886-1980), a Swiss psychologist (Duckworth, 1987; Piaget,
1963). Piaget professed that students learn language by translating
thoughts (notions, natural inclinations, and tendencies) into words. He
emphasized the need for teachers to deliver instruction that was rapidly
paced; students were to explore materials and discover labels and names
for concepts they found (Duckworth, 1987)

Piaget (1963) supported this theoretical framework with evidence
that young children learn to talk through their own initiative and curiosity,
without formal instruction if they are immersed in a language-rich
environment. In a period of only three or four years, for example, children
acquire a vocabulary of 5,000 words, and internalize major grammatical
rules of their spoken language. Piaget proposed that schools should use
immersion and exploration as leamning tools throughout the high-school
years.

On the other hand, some psychologists believe that thinking
processes should be developed as the language labels of a concept are
presented. Leaders in this research are Bruner (1986), Kozulin (1990),
and Vygotsky (1978). Vygotsky theorized that through the use of specific
words and language patterns, thinking is shaped. He and other
psychologists reason that the degree and direction of thinking will be
related to the breadth of one’s language development. Thus, if teachers

teach language arts from this perspective, teachers will develop thinking
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simultaneously with language. Teachers will assist students to translate
ideas, feelings, and experiences into words, as soon as a mental image
appears. At the same time, the accuracy and specificity of this translation
will be determined by the depth and precision of thinking.

When students state their thoughts aloud, for example, they may
realize that their thinking is not clear. As a result, they may call upon a
novel example to state the point in a slightly better way, and thus evolve a
deeper sense of it for themselves. When students have to convince their
classmates, they will provide themselves with the reasons for the thinking
they did. Likewise, when classmates misunderstand parts of an argument,
they may think through it again, which improves and advances their
understanding and communication.

In this respect, one of the important debates is whether thinking is
the same across disciplines. Whether all thinking abilities are specific to
disciplines, or whether the truth lies somewhere in between. McPeck
(1981) contends that generalizable thinking skills do not exist. He holds
that thinking is always about a subject, so general thinking ability
detached from a subject cannot conceptually exist. This is the conceptual
version of the subject-specific view.

McPeck concludes that critical thinking must, therefore, vary from
subject area to subject area. The empirical version of the subject-
specificity view is held by many contemporary cognitive psychologists

(e.g., Glaser, 1984). They hold that it is empirically unlikely that general
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critical thinking skills can be taught and transferred to other domains, or in
other words, critical thinking is domain-specific. However, there seems to
be no general consensus among scholars in the area of teaching thinking
on this matter.

The same seems to go for the approaches to teaching thinking.
Partly due to the reason stated above, there are at least three general
approaches which could be used to teach thinking skills (Swartz and
Parks, 1994). First, we have the direct instruction of thinking in
noncurricular contexts, which is often called the teaching of thinking.
Teaching thinking by direct instruction means that, in a time period
designated for thinking instruction, students leamn how to use explicit
thinking strategies, commonly guided by the teacher. Such lessons
employ the language of the thinking task and procedures for doing it
skillfully.

The second approach is called teaching for thinking. This approach
involves employing methods to promote students’ deep understanding of
the content. Such methods, include using cooperative leaming, graphic
organizers, higher order questioning, Socratic dialog, manipulatives, and
inquiry leaming. While students may respond thoughtfully to the content,
no thinking strategy is taught explicitly.

The third approach is the teaching of thinking skills using the
infusion approach (Swartz and Parks, 1994). Infusion lessons are crafted

to bring into content instruction an explicit emphasis on skiliful thinking so
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that students can improve the way they think. Classroom time is spent on
the thinking skill or process, as well as on the content. Infusion lessons
feature a variety of effective teaching practices that characterizes the way
thinking is explicitly emphasized in these lessons which are categorized
under four-step strategy as discussed earlier.

Whatever the approach maybe, it is important to understand the
relationships between teaching knowledge, that is the language content,
and teaching thinking. It is generally thought that teaching knowledge is
sufficient for understanding (Perkins, 1993), and thinking. Thinking, no
doubt, seems to be enhanced by the deeper understanding of
knowledge. But knowledge alone is not sufficient. As Perkins (1992)
argues, a deeper understanding of the knowledge forms the basis for the
active use of knowledge and skills, and that should be the aim of
education.

One of the ways of teaching for deeper understanding and thinking
is to allow students to play an active part in the teaching and leaming
processes. This is also in line with what Onosko and Newmann (1994)
suggest, “The best we can do is to engage in what we predict will be
challenging problems, guide student manipulation of information to solve
problems, and support students’ efforts” (p.29).

Classroom activities that employ collaborative problem solving
seem to have the potential for teaching children how to deal with complex

tasks and to work with and leamn from each other (Johnson, Johnson &
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Holubec, 1990). One would expect that exposure to a rich array of
collaborative problem-solving activities in the classrooms would help
students become problem solvers as adults. For this to happen in the
classrooms, the traditional telling-listening relationship between teacher
and student should be replaced by one that is more complex and

interactive (Prawat, 1992, pp.357).

Teachers’ Knowledge, Skills And
Attitude For Teaching Higher-Order Thinking Skills

There is a general agreement in the literature that teachers need to
be trained in critical thinking dispositions and skills in order to be able to
teach thinking effectively (Idol, L. & Jones, B. F. 1990; Lipman, 1985;
Nickerson, 1987; Swartz, 1987; Winocur, 1985). There is some anecdotal
evidence to support this view. Ulmer (1939), in a study of teaching high
school geometry to enhance reflective thinking, noted that the two
teachers in the experimental condition whose classes had the highest
scores, had themselves participated in a course on teaching logic in
geometry just prior to the study. In addition, the teacher in the
experimental condition whose class scored lowest, had joined the study
late and had not had the full training.

George (1967), in a study of student teachers, compared the
critical thinking abilities of science education majors with non-science

education majors. He found that the science education majors scored
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significantly higher on the Watson-Glaser Critical Thinking Test than did
all the other education students with the exception of the mathematics
education students. It was concluded that the disciplines of science and
mathematics foster the development of critical thinking more than other
subject areas. An alternative interpretation, however, is that better critical
thinkers tend to go into mathematics and science teaching. Whether the
critical thinking scores of the science and mathematics teachers will carry
over into the classroom and improve their teaching was not investigated.

In a study involving teachers, department chairs, and principals
Onosko and Newmann (1994) attempted to find out, among other things,
their conceptions of and commitment to higher-order thinking as an
educational goal, and the factors they perceived as necessary to
accomplish it. They reported that academic departments committed to
higher-order thinking as a fundamental instructional goal had teachers
whose classrooms showed more thoughtfulness than departments not
committed to this goal. Based on classroom observations, open-ended
interviews with students, and survey questionnaire items, they reported
that students were more likely to try, to concentrate, and to be interested
in academic study when they are challenged to think.

Onosko and Newmann also identified the barriers or obstacles to
the promotion of higher-order thinking skills in classrooms. One of the
barriers, they suggest is that teachers perceive teaching as knowledge

transmission. Cuban (1984), in the same respect, after researching the
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pedagogical practices in American classrooms for a period of 90 years
concluded that, the dominant forms of classroom “discourse” past and
present are teacher lecture and teacher-led recitations. The overriding
agenda is to transmit to students information and ideas, and then request
that students reproduce them either orally or in writing.

Another barrier to the promotion of higher-order thinking in
classrooms is the low expectations of students from teachers (Onosko
and Newmann, 1994). They reported that, some teachers in their study
assumed that students lacked the inherent mental capacity, the raw “brain
power,” to engage in higher-order thinking, especially those students
labeled low achievers or low ability. When students are perceived to lack
thinking skills, many teachers are less likely to craft lessons that require
higher-order challenges.

Teachers need subject matter knowledge, the necessary
pedagogical skills, and the attitude to teach. Recent research has
documented some of the important ways that teachers’ knowledge of the
subjects they_teach shapes their instructional practice. A number of
studies have suggested that teachers with richer understanding of subject
matter tend to emphasize conceptual, problem-solving, and inquiry
aspects of their subjects, whereas less knowledgeable teachers tend to
emphasize facts and procedures (Ball, 1988; Wilson, 1988; Ball and
McDiarmid, 1990).
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Cohen (1991) investigated a California classroom where there
were ambitious efforts to revise mathematics and learing were taking
place. He found that the teacher used a new mathematics curriculum, but
used it in a way that conveyed a sense of mathematics as a fixed body of
right answers, rather than as a field of inquiry in which people figure out
quantitative relations. He also found that a didactic form of lesson in the
classroom inhibited explanation or exploration of students’' ideas. Cohen
suggests that the teacher did not have a firm grip on the estimation
aspect of mathematics she was teaching. As a result, he suggests, “She
taught as though she lacked the mathematical and pedagogical
infrastructure - the knowledge of mathematics, and of teaching and
learning mathematics - that would have helped her to set the problem up
so that the crucial mathematical data were available to students” (p.335).

In the teaching of language arts, Grossman (1990) conducted case
studies of six teachers to explore the complex interrelationship among
beliefs about teaching, subject matter knowledge, and teaching context in
the development of conceptions about teaching English. The teachers’
own experiences as students in English Language classes provided
implicit models for the teaching of literature and writing. Grossman found
that while subject matter knowledge and apprenticeships of observation
were available to them as sources of knowledge, the teachers drew much
more from their subject-specific teacher education coursework, like the

methods courses contextualized in specific school subjects, intended to



50

provide strong subject-specific preparation in English, in constructing their
conceptions of the purposes and appropriate practices for teaching
English.

There are various ways researchers have defined the necessary
components for teaching a school subject. In that respect, the four
categories suggested by Grossman (1990) needed to construct the
pedagogical content knowledge seem to be very useful for identifying
what teachers need to teach a school subject. Four categories also seem
to fit the requirement for the teaching of higher-order thinking skills in
Malay or English Language classrooms.

First, the teachers’ overarching conception of teaching a subject in
his or her knowledge and beliefs about the nature of the subject and what
is important for students to learn. The second component of the
pedagogical content knowledge is knowledge of instructional strategies
and representations for teaching particular topics, including the models,
examples, metaphors, and so forth the teacher uses to foster students’
understanding. The third component of pedagogical content knowledge is
knowledge of students’ understandings and potential misunderstandings
in the subject area. The fourth component is the knowledge of curriculum
and curriculum materials, which includes familiarity with the range of
textbooks and other instructional materials available for teaching various

topics.
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Teachers’ Beliefs About Teaching, Leamning, And Students

Teachers' views of teaching and learning influence their classroom
practice (Prawat, 1992). Prawat also suggests that currently, these beliefs
support traditional practice, best characterized as a “transmission”
approach to teaching and an “absorptionist® approach to leaming. As a
result, the dominant forms of classroom “discourse” past and present are
teacher lecture and teacher-led recitations (Cuban, 1984, Sternberg and
Martin, 1988). The overriding agenda is to transmit to students
information and ideas, and then request that students reproduce them
either orally or in writing.

Teachers’ views of teaching and learmning constitute an important
obstacle in attempts to change normal patterns of classroom interaction
(Cohen, et al. 1990; Putnam and Borko, In press). It is also true, for
example, in the case of constructivist approach to teaching. While there
are several interpretations of what this theory means, most agree that it
involves a dramatic change in the ‘focus’ of teaching, putting the students’
own efforts to understand at the center of the educational enterprise
(Prawat, 1992). The adoption of such an approach to teaching and
learning would result in major changes in the teacher’s role. Thus, in all
contructivist teaching-learning scenarios, the traditional telling-listening

relationship between teacher and student is replaced by one that is more
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complex and interactive. It is not surprising that constructivist teaching
places greater demands on teachers and students. As Cohen (1988a)
points out, “Teachers who take this path must work harder, concentrate
more, and embrace larger pedagogical responsibilities than if they only
assigned text chapters and seatwork” (p.255).

For thinking to take place in classrooms, it may be important for
teachers to convey to students that the goal of instruction is thinking, that
the responsibility for thinking is theirs, that is desirable to have more than
one solution, that it is commendable when they take time to plan, that an
answer can be changed with additional information. Much research has
also shown that active leaming has a positive effect on students’
development of decision-making and problem solving skills (Thomas,
1980, cited in Costa, 1985a). When higher-level thinking, creativity, and
problem solving are the objectives, students need to be in a classroom
climate where they are in the decision making role (Costa, 1985b).

In order to achieve those goals, Bereiter and Scardamalia(1987)
suggest that students be prepared to gradually take over all the goal-
setting, context-creating, motivational, analytical, and inferential actions
that in other models belong to the teacher. They call this ‘high literacy.’
Teaching strategies that begin with teacher modeling and that gradually
turn more of the executive control over to children have been shown to be

effective in both comprehension (Palincsar and Brown, 1984, cited in
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Bereiter and Scardamalia, 1987) and in composition planning
(Scardamalia et al., 1984, cited in Bereiter and Scardamalia, 1987).
They also suggest that,

A more accurate characterization of the high literacy tradition
would be that it presupposes high-order cognitive skills. Students
have been expected to read the works of the greatest writers and
thinkers, and their own writing has been expected to reflect in
some measure the qualities found in those works. But the cognitive
resources necessary for doing this have not been identified; much
less have means been sought for developing them in students who
did not already have them.

(Bereiter and Scardamalia, 1987, p.16)

It also seems important that teachers give importance to students’
ability to contribute to the teaching and learning processes. Students’
individual knowledge construction processes too may have to be taken
into consideration in the teaching of thinking skills.

if learners are to come to know what their teachers know,

therefore, more is required than the presentation of propositional

knowiedge through talk or text. ...there needs to be extended

opportunity for discussion and problem-solving in the context of

shared activities, in which meaning and action are collaboratively

constructed and negotiated. In other words, education must be

thought of in terms not of the transmission of knowledge but of

transaction and transformation.

(Chang-Wells and Wells, 1993, p.59)

Because knowledge has to be individually constructed, it cannot be
transmitted from one individual to another simply by uttering the
appropriate propositions, despite what many educational theorists seem

to believe (Heap, 1985, cited in Chang-Wells and Wells, 1993, p. 59).
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Teaching of Higher-Order Thinking Skills In Language Classrooms

Aristotle believed that the depths of one’s thinking governed the
types of language one could use (Anderson, 1985). Language is
fundamentally linked to thought by the manner in which information is
stored (Marzano, 1991). In fact, some language philosophers (e.g., Fodor,
1975) postulate the existence of a deep level, linguistically-based abstract
code that is at the root of all thinking and intention.

In fact, one cannot think in a content vacuum. Sophisticated
understanding and mastery of higher-order challenges occur only through
the use of knowledge in a subject or topic, whether it be consumer
decision making, the design of a bridge, or critique of a theater
performance (Onosko and Newmann, 1994). Of course, a subject can be
taught in ways that fail to promote thinking, but thinking may not be taught
apart from knowledge. Some would argue that the proper teaching of a
subject, in this case the language arts, is equivalent to, or sufficient for,
promoting higher-order thinking (Glaser, 1984; McPeck, 1981; Nickerson,
1988; Prawat, 1991), because it demands that students interpret, analyze,
and manipulate knowledge to face new challenges within the subject and
because it draws the student closer to the thinking of experts in the field.
Beyond substantive knowledge of the topic, students need analytic
knowledge (e.g., the structure of well-reasoned arguments, distinctions

between empirical, conceptual and normative claims, criteria to judge
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reliability of evidence) and metacognitive knowledge (i.e., awareness and
self-monitoring of one’s thought processes).

We now believe that language abilities and thinking competencies
shape each other (Block, 1993). Both are of equal intensity in fostering
learning. Through the power of language use, the quantity and quality of
students’ thoughts can be improved. Through reading, writing, speaking,
and listening, transitory thoughts can be transformed into lasting
principles. This transformation occurs because single ideas enter the
mind as cognitive entries, capable of bonding with collective categories of
former thoughts.

Block (1993), further suggests that, these categorical thoughts are
then stored as a dense cognitive structure called schema. Each schema
is the collection of learnings, experiences, emotions, and values one has
about a topic. Nerve endings of schema in the brain expand in length and
breadth as one discusses, writes, and reads about a concept. This depth
and breadth eventually become wisdom as more and more dendrites
(branches from nerve endings) are forced to intertwine (Rosenblatt, 1978,;
Smith, 1978). Thus, if adults and children fail to ignite students’ thinking,
writing, reading, speaking, and listening their wisdom is limited (Collins,
1992).

In relation to this, Gardner and Hatcher (1989) after having

reviewed programs attempting to teach thinking skills state,
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the relationship between language and thinking has been a topic of

debate for a long time. However, nearly every program we have

considered acknowledges the importance of language facility to
effective thinking in one way or another....(Students) must become
an adroit manipulator of language, logical forms, computer
programs, or other symbol systems that, in effect, can serve as

vehicles for thought (p.48).

Therefore, since students’ thinking abilities and language
development are of equal value and influence upon the depth of their
communication, teachers should develop both competencies if students’
potentials are to be reached. In light of this, it seems important to
understand how the four main components of language instruction:
listening; speaking; reading; and writing, relate to the development of
thinking skills.

The importance of overt speech as a tool for enhancing thinking
was evidenced in 1974 when the National Institute of Education identified
overt speech in the classroom as one aspect of its research agenda.
Cazden (1979) has shown that the use of oral language by both teachers
and students serves to establish a classroom atmosphere that either
elicits or discourages certain types of thinking. Cuing and questioning are
two primary ways that teachers use overt speech to elicit specific types of
thought.

Cuing involves teachers’ use of overt speech to signal specific
leaming episodes. That is, teachers verbally signal the type of learning
expected within a given period of time. Ideally students then retrieve

appropriate mental scripts to match the leaming episode. Elaborate
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coding schemes have been developed to describe the different forms of
teacher language used as cues for various episodes (Mehan, 1979;
Sinclair & Coulthard, 1975). Cues such as verbal advanced organizers
that signal the structure of content are among the most powerful. That is,
when students leam new content, the structure that information takes in
the long-term memory is greatly influenced by how the teacher talks about
the content (Moore, 1977). A number of studies have shown that structure
of content as stored in students’ long-term memory corresponds more
closely to the a priori structure of the content after verbal instruction
(Johnson, 1967, 1969; Johnson, Cox & Curran, 1970; Shavelson &
Geeslin, 1973).

Questioning is a second way that teachers use overt speech to
elicit specific types of thought. Redfield and Rousseau (1981) suggest
that higher-level questions appear to be instrumental in enhancing
student thinking. A subset of the research on teacher questioning is the
research on teacher use of “wait time.” Expanding on Rowe’s (1974)
original definition of wait time as pausing for several seconds after asking
a question to give students time to think before being called on to answer,
Tobin (1987) identified a number of different types of wait time (e.g., the
pause following any teacher utterance and any student utterance, the
pause following any student utterance and preceding any teacher

utterance). He concluded that extended teacher wait time after asking
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questions should be viewed as a necessary but insufficient condition for
higher, cognitive-level achievement.

Results obtained by Granato (1983) and Knickerbocker (1984)
suggest that a longer wait time after questions provides students with
opportunities to get involved in verbal interactions. Similarly, extended
wait time has been associated with more student discourse (Swift &
Gooding, 1983), more student-to-student interactions (Fowler, 1975;
Honea, 1982), decrease in student confusion (DeTure & Miller, 1985),
higher achievement (Riley, 1986; Tobin, 1986) and in complexity and
cognitive level of student responses (DeTure & Miller, 1985; Fagan,
Hassler & Szabo, 1981).

In the case of reading, Rosenblatt's (1978) work on the
transactional nature of reading has helped elevate reading to a process
that, by definition, includes critical and creative thought. Perhaps the most
comprehensive attempt to incorporate the high-literacy tradition, which
emphasized critical and creative thinking under the general rubric of
rhetorical invention, within the framework of the language arts is Moffett's
“interaction” approach (1968; Moffett and Wagner, 1983). He
conceptualized the “the universe of discourse” to encompass: the
linguistic models of listening, speaking, reading and writing; the different
forms of audience; and the egocentricity versus the exo-centricity

(decentration) of the thought being experienced.
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The ultimate goal of a language arts program in Moffett's scheme
is to create flexible language user and thinkers, those capable of using
different models of discourse for different audiences at differing levels of
decentration. Instructionally, Moffett's model calls for a classroom laid out
for simultaneous group and individual activities (e.g., games, the arts,
drama) with no set curriculum. Rather, students progress through self-
selected, and teacher-directed activities. Interaction among peers and
teachers and students is the key to the curriculum. The high-literacy
nature of Moffett's approach is evident in its emphasis on student’s
creation of new products (e.g., essays, plays, poems), which implicitly
demand attention to invention, arrangement, style, delivery, synthesis,
extension, and other activities associated with critical and creative
thought. Although Moffett's approach has received some criticism for its
lack of empirical testing (Nickerson et al., 1985), it has for years served
as a model for those curricular and instructional changes that can, and
perhaps should, occur when one tries to operationalize high literacy.

One of the powerful reading interventions is Palinscar and Brown's
(1984) reciprocal teaching, which is fundamentally metacognitive in
nature. Reciprocal teaching employs a process of cooperative question-
asking between teacher and students to highlight many of the
metacognition demands of reading. The teacher models the overt
summarizing, questioning, clarifying, and predicting processes, which are

assumed to be internal processes executed during reading, while
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students comment on the quality of questions, and summaries, and try to
construct better ones.

After an intervention period of several weeks in which reciprocal
teaching was practiced daily, middle-school students who had received
instruction had higher reading performance than control groups and
maintained this higher performance even after an eight-week period
without instruction (Palinscar and Brown, 1984). More strikingly, noted
Resnick (1987), scores on science and social studies comprehension
tests given in the classroom rather than in the reciprocal teaching
laboratory also rose significantly for the experimental subjects.

In terms of the relationship of writing to thinking, Nickerson has
stated that: “Writing is viewed not only as a medium of thought but also as
a vehicle for developing it* (Nickerson, 1984, pp. 33). It is the robust
nature of the difficulty of the writing task that renders it a powerful tool for
enhancing thinking. By definition, the composing process is a highly-
complex cognitive task. For example, in a study of writing performance
within a number of disciplines, (Perkins, 1981) found that the ability to
produce final copy easily and on the first draft is rare even among
professionals.

In a series of studies Flower and Hayes (1980a, 1980b, 1981)
developed a model for the writing process. Although it has been criticized
(Cooper & Holzman, 1983), it is still the most widely cited. As Applebee

(1984) noted, it is the “most thoroughly formalized model of the writing
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process” (p.582). Flower and Hayes characterized writing as a set of
iterative, recursive phases, which include planning, translating and
reviewing, all of which are under the control of an executive monitor.
Within each phase the writer is continually weighing the effects of current
decisions on those previously made. The longer the process continues
and the more the quantity of written discourse increases, the more
interdependency is effected. Over time the process becomes one of
making decisions based on increasingly more numerous and complex
conditions.

From this perspective, writing is one of the most taxing of cognitive
acts because it maximizes the load of information that must be maintained
in working memory during its execution. Presumably, practice in writing
should enhance performance in any cognitive process in which executive
control over a number of variables is a factor (e.g., some forms of problem
solving); however, not all forms of writing instruction will enhance such
executive control. Specifically, in his meta-analysis of writing research,
Hillocks (1986) concluded that it is only when teachers plan instructional
activities that result in a high level of student autonomy and interaction
about the problems faced in composing that writing instruction has a
powerful effect on student thinking. Hillocks referred to this as the
environmental mode of instruction.

Research in general seems to suggest that there is a strong

relationship between the teaching of the four language components and
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thinking skills. Thinking seems to be inherent in almost all activities
encompassing the four language components. However, merely planning
and teaching these four language components in classrooms do not seem
to guarantee the development of student thinking. As Hillocks (1986)
suggested, only deliberate attempts by teachers to provide high level of
student autonomy and interaction seems to have an effect on students’

thinking abilities.

The Approaches, Strategies, And Techniques Used

One reason teaching strategy is important in teaching is that, by
adopting a certain strategy, the teacher models a certain role for students
(Stemberg & Spear-Swerling, 1996). This role modeling conveys,
sometimes unwittingly, implicit messages to students. If the messages are
of the wrong kind, then the teaching may not only be ineffective, it may
actually be harmful. In some instances, the explicit messages may even
contradict an implicit one (e.g., as in our anecdote about the
mathematical-methods course, or when a teacher encourages students to
give their opinions on an issue and then shoots down opinion unlike his or
her own).

Taking off from the contention that a major source of failure in
teaching thinking could be the teaching style, Sternberg and Martin

(1988) considered three different styles in which teaching can take place
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in classrooms. The first style is a lecture-based or didactic style. The
teacher presents the material to be learned, and the students are
expected to absorb it. There is very little teacher-student interaction. The
second style is a fact-based questioning approach. The teacher asks
many questions of the students, but these questions are designed
primarily to elicit facts, and feedback from the teacher tends to take the
form of responses such as ‘right,’ ‘wrong,’ ‘good,’ and so on. In the second
style, there is a great deal of teacher-student interaction, but the
interaction is brief and there is very little follow-up to individual questions.

The third style is a thinking-based questioning approach, or what
might be termed a dialogical approach. This approach encourages
dialogue between teachers and students and between students and
students. In this style, teachers ask questions to stimulate thought and
discussion. There is generally no one right answer to these questions,
and so feedback like ‘right’ or ‘wrong’ is not and generally could not be
given. Instead, teachers tend to comment on or add to what students have
said, and may even change stands on an issue or play the devil's
advocate.

It has to be noted that each of these styles has a somewhat
different purpose. The dialogical style (style 3) is useful for encouraging
class discussion, but most importantly for present purposes, it is by far the
most useful style for stimulating higher-order thinking (Sternberg and

Martin, 1988, p.560). They concluded that,
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Our observations of classrooms tell us that by far the greatest
proportion of teaching takes place in Style 1, and most of the
remainder of the teaching is in Style 2. Relatively little of the
teaching that goes on in most classes takes place in Style 3.
Hence, we would argue, relatively little of the teaching that goes on
in the classroom directly encourages higher-order thinking. It would

be easy merely to blame the teacher for dwelling on Styles 1 and 2

to the exclusion of Style 3, but the issue is not this simple (p. 560).

They concluded that, “Relatively little of the teaching that goes on
in the classroom directly encourages higher-order thinking (p.560).”
Teachers who taught these classes, however, felt that they were actually
teaching for thinking. This was also true with other audience in their
research. They reported that, “Virtually all teachers believe that they
teach for thinking” (p.555).

The problem here is that there seems to be a clear cognitive
dissonance between what teachers believe about teaching thinking and
what they are actually doing in their classrooms. Although, Spear and
Sterberg (1987, cited in Sternberg and Martin, 1988, p.557) have
contended that one major source of failure in teaching thinking relates to
teaching style, the cognitive dissonance found among teachers may be
the result of assuming that ‘good’ thinking is the by-product of effective
teaching and learning.

The most frequently used classroom method of enhancing thinking
is questioning, although it is only recently that we have developed a

thorough understanding of the nature and use of classroom questions

(Marzano, 1993). Specifically, we know that, in general, teachers ask far
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more questions than they are aware of. To illustrate, elementary teachers
who thought they were asking 12 to 20 questions every half hour were
actually asking 45 to 150 questions (Nash & Shiman, 1974). For many
researchers, the ‘essential teaching exchange' is that sequence of moves
describable as ‘question-answer-comment/evaluation’ or in more abstract
form, ‘initiation-response-evaluation/feedback (IRE, or IRF) (Edwards &
Westgate, 1994).

There is some evidence that asking questions improves students’
comprehension and retention of content (Yost, Avila & Vexler, 1977).
When questions are given after content has been presented and students
are required to construct answers rather than select from among
themselves, the benefits tend to be the strongest (Christernbury & Kelly,
1983). Higher-Level questions also appear to be instrumental in
enhancing student thinking (Redfield & Rousseau, 1981) although there is
considerable disagreement as to what constitutes higher-level questions
(Fairbrother, 1975; Wood, 1977). One powerful distinction is that between
recitation questions (those requiring students to simply retrieve
infom'lation previously learned) and construction questions (those
requiring students to construct new ideas or conclusions relative to
information in long term memory).

van Zee and Minstrell (1997) examined ways in which Minstrell,
one of the researchers, used questions to guide student thinking during a

class discussion about measurement. The interactional issues involved
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ways of speaking that enabled Minstrell's students to develop shared
understandings. They examined Minstrell's questioning during a
discussion that involved complex changes in students’ thinking. In
analyzing Minstrell's questioning, they focused on a particular kind of
question that the teacher used to try to give students responsibility for
thinking, a reflective toss. A reflective toss sequence typically consisted of
a student statement, teacher question, and additional student statements.

They found that the reflective tosses they used served three
emergent goals. The first was the use of questions to help students make
their meanings clear (e.g., clarifying the meaning of what had just been
said, bringing student knowledge into public view, prompting articulation
of the focal issue by a student, and emphasizing an explicit procedure).
The second theme was the use of questions to help students consider a
variety of views in a neutral manner (e.g., engaging students in evaluating
a proposed method for themselves, providing multiple opportunities for
student judgments, fostering a respectful environment for statement of
beliefs, engaging students in comparing methods, asking students to
validate an apparent consensus, fostering a respectful environment for
statements of changes in beliefs, engaging students in evaluating
alternative methods, and asking students to generate contexts for
considering an issue).

The third theme was the use of questions to help students monitor

the discussion and their own thinking (e.g., encouraging students to
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monitor what was happening and encouraging students to monitor their
understanding of a classmate’s thinking). For example, when a student
produced an example, the teacher, who was one of the researchers,
asked the others (e.g., “Does that make sense?”) to monitor whether they
understood and accepted the argument offered by their classmate. Such
questions seem to instantiate his belief that teachers should involve
students in following actively whatever is being said, whether the speaker
is a student or the teacher.

To make sure they are enhancing higher-order thinking, many
teachers rely on classification systems or taxonomies that differentiate the
levels of thought various questions elicit. By far the most popular system
for classifying questions is Bloom, Engelhart, Furst, Hill, & Krathwohl's
(1956) taxonomy. Most educators are aware of Bloom’s six levels of
cognitive processing: knowledge; comprehension; application; analysis;
synthesis; and evaluation. Presumably, as one asks questions at the
higher levels of the taxonomy, more sophisticated levels of thought are
elicited. Unfortunately, this assumption is not supported by much of the
research on the taxonomy. It has been shown that teachers have little
success differentiating one level from another, specifically at the higher
levels (Ennis, 1981; Wood, 1977). For example, when asked to determine
whether a specific question was an example of an analysis question or an

evaluation question, teachers disagreed more often than not.
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Metacognitive approaches could also play an important role in
enhancing thinking in language classroom. Metacognition as defined by
Flavell (1976, 1977, 1978) refers to one’s knowledge concerning one’s
own cognitive processes and products or anything related to them. Brown
(1978) breaks metacognition into two components: awareness and control
of the factual or declarative knowledge necessary to complete a specific
task and awareness and control over the necessary processes or
procedural knowledge to complete a task.

Hayes and Flower (1980) model of writing is the monitor that exerts
executive or metacognitive control over the component processes. Key to
this metacognitive control of the task is goal setting. Specifically, writers
translate high-level goals into subgoals. The result is that subgoals tend
to pile up creating a potential overload on working memory (Flower &
Hayes, 1981). The writer, in turn, develops strategies for handling this
“memory overioad” condition taking advantage of situations where the
creation of one subgoal generates an opportunity for the completion of
another (Hayes-Roth & Hayes-Roth, 1979). Thus, the generation of
subgoals in the writing process is dynamic rather than a priori
(Matsuhashi, 1982). The result is that high-level goals are sometimes
replaced by subgoals generated relatively late in the writing process.
Thus, the end product of the composing process is often a surprise to the

writer (Murray, 1978).
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It is the metacognitive ability to monitor this highly complex process
of juggling goals and subgoals that separates the writing of skilled versus
novice writers and the writing of adults from that of children (Scardamalia,
Bereiter & Steinbach, 1984). However, it has been shown that children’s
metacognitive control over goals can be improved by giving them verbal
prompts about possible next steps in the writing process as they “think
aloud” while engaged in the task (Bereiter & Scardamalia, 1982;
Scardamalia & Bereiter, 1982, 1985).

The influence of the research and theory on metacognition in the
language arts is also evidenced in the literature on reading (Paris, Lipson
& Wixson, 1983). Parallels have been drawn between metacognition in
reading and metacognitive behavior in other disciplines such as
mathematics, memory and problem solving (Brown, 1975; Kail & Hagen,
1982; Resnick & Ford, 1981; Siegler, 1983). The strategic reader, like the
strategic mathematician or problem solver, juggles goals and subgoals
relative to the purpose of reading, the changing nature of the text, and the
extent to whlch information is new or old (Clark & Haviland, 1977).

Research also seems to suggest the use of componential
approaches in teaching thinking. Componential approaches to teaching
thinking are those that attempt to develop specific cognitive operations.
Although many componential approaches also enhance metacognition, it
is not a necessary by-product of such approaches. That is, specific

cognitive operations can be enhanced without enhancing a general
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knowledge and control of self and task. Componential approaches stress
leamning tactics rather than learning strategies. There are many
componential approaches to teaching thinking that can be classified as
eclectic - they employ multiple tactics but draw their components from
various models of learning and intelligence as opposed to a single model.

Included in such programs are Project Intelligence and BASICS.
Begun in 1979, Project Intelligence was a joint effort by researchers at
Harvard University, Bolt, Beranek & Newman, Inc., and the Venezuelan
Ministry of Education to develop methods and materials that enhance the
ability of students to perform a wide variety of cognitive operations
including inferential use of information in long-term memory, hypothesis
generation, predicting, classifying, problem solving, and decision making
(Nickerson et al., 1985). The backbone of the program is approximately
100 lessons aimed at teaching and reinforcing these tactics.

The materials were initially tested using 12 experimental and 12
control classes. All participating classes were designated by Venezuelan
authorities as being part of “Barrio” schools, indicating that students came
from families of low-socioeconomic status and minimal parental
education. A variety of tests were administered to both groups including a
number of general-abilities tests and some special-abilities tests
developed by researchers to measure specific skills within the program.
As summarized by Nickerson et al., (1985), in the large majority of cases

the gains shown by students in the experimental group were greater than
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those shown by the control. The differences were both statistically
significant and substantial in size especially for the special abilities tests.

A number of componential approaches emphasize a single
cognitive operation which is directly or indirectly related to some model of
intelligence or learning (Marzano, 1991). Mnemonic devises, for example,
are learning tactics that enhance the recall of information (Belleza, 1981).
A number of studies have shown rather dramatic effects on recall
performance when using such mnemonic devices as the method of loci
(Ross & Lawrence, 1968), the peg-word mnemonic (Bugelski, 1968), the
link mnemonic (Delin, 1969), and the story mnemonic (Bower, 1972;
Bower & Clark, 1969).

Comparing is another tactic which is identifying and articulating the
similarities and differences between elements. It is basic to many other
cognitive operations and one of the first steps in higher forms of analysis
(Feuerstein et al., 1980). Although the difficulty of a comparison task is
partially a function of the individual’'s knowledge of the content being
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