
FOSTERING CRITICAL THINKING THROUGH
INTERVENTION IN TEACHING AND LEARNING IN THE

CLASSROOM.

By
Mrs. Suritha Kaminsky

BEd (RAU) BA (UNISA) HED (UNISA)

A DISSERTATION PRESENTED TO THE HIGHER
DEGREES COMMITTEE OF PENINSULA TECHNIKON IN

FULFILLMENT OF THE REQUIREMENTS FOR THE
DEGREE OF MASTER OF TECHNOLOGY (EDUCATIONAL

MANAGEMENT)

PENINSULA TECHNIKON

2004



2

Statement:
It is hereby stated that the contents of the thesis represents
the student's own work and the opinion contained herein IS

her own work and not necessarily that of the Peninsula
Technikon.

Acknowledgement:
I. Sole Deo Gloria

2. Sincere thanks to Prof. Christine Winberg (Research
Coordinator & Supervisor) for her significant
contribution and advice.

3. Sincere thanks and appreciation to my husband, Keith
Kaminsky for his support, care and encouragement.

4. Heartfelt thanks to Philemane Geldenhuys, who helped
with the analysis of the data collected.

Sponsor:
Thanks to the Peninsula Technikon for the financial grant
which made this research possible.



3

Excerpts from poem:

TIME'
by Clark & David Soames.

{Performed by Sir Laurence 0 livier}

It can be a blessing or a curse­
It's entirely up to you.

For the quality of your life is brought about
by the quality of your thinking­

think about that.

Thoughts produce actions­
Look at what you are thinking.

If your thinking is in order,
Your words will flow directly from the heart

Creating ripples of love

I hnp://w\w:.cube.co.za!'tiaanlmusic_time.hunl
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Abstract of Dissertation Presented to the Higher Degrees
Committee of Peninsula Technikon in Fulfillment of the
Requirements for the Degree of Master of Technology.

FOSTERING CRITICAL THINKING THROUGH
INTERVENTION IN TEACHING AND LEARNING I THE

CLASSROOM

By

Suritha Kaminsky

March 2004

Supervisor: Prof. C. Winberg
Faculty: Science
Department: Education

The purpose of this research was to investigate the

practices, understanding and application of critical thinking

in the lives of learners, educators and parents. The research

was conducted in the grade seven classes of three schools in

the Western Cape. These schools are representative of the

demography of the Western Cape.

Initial questionnaires were sent to parents of the grade

seven learners in this study to determine whether the home

environment encourages critical thinking and whether or not

the parents practice critical thinking in their home and

personal lives. An interview was conducted with the
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teachers of each grade seven class at the three schools, to

determine their understanding of critical thinking, whether

they use critical thinking in their personal capacity, and

whether they nurture and teach critical thinking.

Each learner completed a questionnaire to determine his or

her knowledge and understanding of critical thinking, prior

to teaching and learning interventions. The interventions

occurred through a series of teaching/learning activities,

and participative action research to facilitate the learning,

understanding and application of critical thinking. Data was

obtained from observation throughout intervention as well

as from a final questionnaire at the end of the teaching/

learning activities.

The data collected was analysed and the results and

recommendations form part of this thesis. The results

clearly indicated that it is possible to foster critical

thinking through teaching and learning interventions. It also

became evident that the influence of learners' home life

plays a major role in children's thinking practices. It is
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hoped that teachers' awareness of the need to teach and

foster critical thinking in the classroom was aroused by this

intervention.
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Definitions of terms:

Community based school: A public school based in the
community.

Critical Cross Field Outcomes: (Critical Outcomes (CO's):
The generic outcomes that are useful for, and result from,
all teaching and learning. They are contained in the
regulations governing the NQF (RSA 1998a) and are derived
from the constitution (RSA 1996b) and the transformational
vision of the NQF. These are the outcomes stipulated in the
1997 and 2002 national curriculums.

Critical thinking: Disciplined, self-directed thinking for a
specific purpose using specific intellectual skills and
abilities to master the art of thinking about thinking.

Curriculum 2005: The new curriculum implemented In South
Africa, based on outcomes, not content.

D.E.C. The Department of Education and Culture, an
education department during the former apartheid era In
South Africa, specifically for coloured education.

D.E.T: The Department of Education and Training, an
education department during the former apartheid era in
South Africa, specifically for black education.

Empowerment: to give legal or moral power or authority

Instructional Intervention: Specific, purposeful intervention
by the educator.

Model C schools: Public schools in white neighbourhoods,
in South Africa, particularly under the Education
Department prior to 1994, given greater autonomy by
appointing a Governing Body.

NOF: National Qualifications Framework for the
registration of national standards and qualifications In
education and training.
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O.B.E.: Outcomes Based Education

Outcomes: The result of (learning) pertaining to
understanding, skills attitudes, values and
disposition. An outcome is high quality,
culminating performance of something that
really matters in the long run.

SAOA; South African Qualifications Authority sets
the standards of Educational outcomes in South
Africa, and oversees the NQF (National
Qualifications Framework.)

Township: A settlement of houses in a specific area
not large enough to be classified as a town.
During the Apartheid era in South Africa, people
of colour other than white lived in the
townships.
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CHRONICLES ON THINKING:
RESEARCH TO INVESTIGATE
CRITICAL THINKING PRACTICES.

1.1 Introduction.

Education in South Africa has a complex history. Education

departments were segregated according to race - and there

was a deliberate attempt on the part of the government to

delimit and restrict the thinking abilities of black South

Africans (Kallaway, 1990). The legacy of apartheid

Education has been well documented. During apartheid,

black people, classified as African, Indian and Coloured did

not get the same education and training as white people and

did mainly low-skill and low- paid jobs. "Most workers

were expected to obey orders, and to do the same repetitive

tasks each day. They were not expected to think and not

given opportunities to develop their skills. "Unskilled"

workers were treated as if they had no knowledge or skills

at all, even if they had worked for many years. They were

treated like this simply because they did not have formal

education and training.'" Traditionally Education and

Training operated in isolation from each other. Training

I Department of Labour An introduction to the Skills Development Strategy. P. 9
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took place through the department of labour, in the

workplace through training boards. The education

departments, through primary, secondary and tertiary

education institutions, governed education. The inequalities

in society were perpetuated by the division between

education, training and development, and there is a need to

overcome the structural rigidities and inequalities inherited

from the apartheid era and to meet the dual challenges of

social development and the requirement to compete in the

global economy.

The South African Qualifications Authority (SAQA) sets the

standard of educational outcomes in South Africa and has

been enacted to integrate our education and train ing

systems, as stated in the Act of 1995.

However, even 'advantaged' schools were not without

problems, in particular, the imposition of a strong,

authoritarian educational culture, which did not promote

critical questioning (Kraak &Young, 2001). We therefore

have a legacy in South Africa of the under-development of
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the critical thinking skills of our young people (Mboya,

1993).

Educational change was clearly imperative for post­

apartheid South Africa. The new outcomes based curriculum

is aimed at providing equal and adequate educational

opportunities to all South Africans, and in the process also

developing thinking, problem-solving citizens - and many

theorists have argued for both the improvement of the

overall standard of education, through Outcomes Based

Education (OBE) - and for the inclusion of critical

thinking in the curriculum - both to avoid a narrow focus

on 'competency' or 'vocationalism' and to foster the skills

for responsible citizenship (Mncwabe, 1993). Educational

change, then, should ensure equity in terms of educational

provision, and promote a more balanced view, by

developing learners' critical thinking powers and their

problem-solving abilities that would ensure that citizens are

empowered to participate in the development of the country

in an active and productive way. (Van Oer Horst &

McOonald, 1997).
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The National Qualifications Authority (NQF) aims to

reconstruct the current education and training system into a

system, which reflects an integrated approach, which

addresses learners' needs effectively. The NQF has

identified the life skills and the critical thinking skills that

are essential for learners in all walks of life, and are aimed

at redressing the inequalities of the past. These skills are

called "critical cross field outcomes" (CCFO's) and include

problem solving, interpersonal and information management

skills. The critical cross-field outcomes or essential

outcomes are generic to all the learning areas and fields of

study. Critical means "essential" but also" independent,

well thought out and logical."

1.1.1 Defining Critical Thinking

Individuals who think critically can think for themselves:

they can identify problems, gather relevant information,

analyse information in a systematic way and come to

reliable conclusions independently (Freire, 1994). Critical
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thinking is thus a vital component of education. The

purpose of specifically teaching critical thinking is to

improve the thinking skills of learners and thus better

prepare them to succeed in the world (Schafersman, 1991).

We should be teaching students how to think, instead of

teaching them what to think (Clement & Lochhead, 1980).

Critical thinking is not only an academic skill, but also a

life skill. Gough (1991) views thinking skills as crucial for

educated persons to cope with a rapidly changing world.

Critical thinking involves activities requiring examining,

questioning and challenging taken-for-granted assumptions

(Freire, 1974).

Critical thinking is the ability to think for one's self, also

called thinking independently. The other aspect of critical

thinking is analytic thinking, when a person reliably and

responsibly makes those decisions that affect one's life.

Critical thinking is also critical inquiry, so such critical

thinkers investigate problems, ask questions, pose new

answers that challenge the status quo, discover new

information that can be used for good or ill, question
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authorities and traditional bel iefs, challenge received

dogmas and doctrines. Ennis (1987) suggests that critical

thinking is reasonable, reflective thinking that is focused

on deciding what to believe or do.

Critical thinking is the practice of processing information

In the most skilful, accurate and rIgorous manner possible,

in such a way that it leads to the most reliable, logical and

trustworthy conclusions, upon which one can make

responsible decisions about one's life, behaviour and

actions with full knowledge of assumptions and

consequences of decisions. Schafersman (1991) states that

critical thinking can be described as the scientific method

applied by ordinary people to the ordinary world.

Gough (1991) points out that in today's information age,

thinking skills are viewed as crucial for educated persons to

cope with a rapidly changing world. She further states that

many educators believe that specific knowledge will not be

as important to tomorrow's workers and citizens as the

ability to learn and make sense of new information. Cotton
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(2002) believes that students must be equipped with

lifelong learning- and thinking skills necessary to acquire

and process information in an ever-changing world if

students are to function successfully in a technical society.

1.1.2 Socialisation and critical thinking

The importance of critical thinking cannot be

underestimated. In many cultures children are socialised

into following authority figures and not questioning their

pronouncements. Parents and teachers through positive and

negative reinforcement do such socialisation. Most

individuals reach adulthood in this socialised form. The

results of such socialisaton are the antithesis of critical

thinking. In fact Freire calls the first step in critical

thinking 'desocialisation' (Freire, 1974).

Learners who are socialised into the acceptance of authority

lack both the curiosity and the skills to perform

independent inquiry to discover reliable knowledge

(Christie, 1991). Schafersman (1991) states that most
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learners are followers of authority; they do not ask

questions, are not curious, and do not challenge authority

figures that claim special knowledge or insight. Most

learners do not think for themselves but rely on others to

think for them; they indulge in wishful, hopeful and

emotional thinking, believing that what they believe IS true

because they wish it, hope it, or feel it to be true. Most

people, therefore, do not think critically.

1.1.3 The Teaching of Critical Thinking Skills

Educators must be able to define and understand critical

thinking before they would be able to facilitate the learning

of critical thinking (Davis, 2001). The fostering of critical

thinking in the classroom is often not evident in learners.

Paul (1994) is of the opinion that many educators have not

learnt that art of disciplined reasoning and do not

understand the relationship between thinking, knowing and

learning. This lack of critical thinking about education is a

grave concern (Schrag, 1988). If educators are unaware of

the relationship between thinking, knowing and learning,
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then there is a strong possibility that learners will not be

aware of the importance of acquiring these skills. The role

of the educator in this process is of extreme importance.

According to Linskie (1977) the teacher plays a vital role

and is the key to helping the learner to master effective

thinking and learning.

Critical thinking is an active process, while for most

students, listening to lectures is a passive activity. Davis

(2001) is of the opinion that thinking skills in children

should be a vital concern among educators and that the key

to thinking lies in how the teaching process is conducted.

According to him children are unlikely to develop thinking

abilities if a high percentage of their learning activities is

simply geared to completing pencil-and-paper activities,

especially if these activities are fill-in-the-blank workbook

pages.

The need to teach higher order thinking skills is not a

recent one. Carr (1988) quotes Raths et al (1967) as

decrying the lack of emphasis on thinking in the schools.
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They note that memorization, drill, homework, 'the three

R's' and the quiet classroom were rewarded, while inquiry,

reflection and the consideration of alternatives were

frowned upon.

Robinson (1987) states the if learners are to function in a

highly technical society, then they must be equipped with

life-long thinking- and learning skills necessary to acquire

and process information in an ever-changing world.

Blackaby & Blackaby (2001) state that the ability to think

will hold leaders in good stead regardless of what new or

unforeseen challenges they may face. They continue by

saying that thinkers lead with their mind, because they

challenge the status quo and traditional ways of thinking to

solve new problems, envisioning new paradigms and

offering fresh insights. They state that thinkers have

exerted the longest lasting influence on world history. They

conclude by saying that significant leadership does not

emanate primarily from action but from thinking. They state
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that "soe iety-shak ing, world-ehang ing, h istory-mak ing

though is not produced by lackadaisical, lazy minds."

Wallace & Adams (1993) indicate that many learners have a

sense of learned helplessness, in which they see themselves

as 'incapable'. They perceive themselves as powerless

victims in a world where others are more powerful, and they

do not even attempt to solve problems. The educator plays

an important role to build self-esteem and confidence in the

learner, together with critical thinking skills.

1.2 Critical Thinking and the South African Context

In South Africa we have come out of an apartheid education

era and we need to develop learners who are able to deal

with all the social, economic and intellectual demands of a

modern country. Teaching children to become effective

thinkers is increasingly recognised as an immediate goal of

education.
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Masoga (2003) states that Since the elections of 1994 the

South African Government has embarked on an urgent

program of restructuring its education system to redress the

inequalities of the past, including reforms and reorientation

to outcomes-based education through Curriculum 2005. One

area that has been identified to be restructured is the

development of 'critical cross field outcomes' (CCFO's),

which are conducive to critical discourse and creative

thinking.

Lipman (1980) suggests that the educational process must

be one that cultivates reasoning, judgment and good

thinking. This seems to be the goal of the Department of

Education also, judging from a letter, written by Mrs. S.

Hendricks, Head of Secretariat, accompanying the Revised

National Curriculum Statement Gr.R - 9 (schools) Policy

for English Home Language, which has recently been

released by the Department of Education. The letter states

that the kind of learner that is envisaged must be a

confident and independent, literate, numerate, multi-skilled,

compassionate learner, with a respect for the environment
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and the ability to participate In society as a critical and

active citizen. This implies that the learner should be

educated to master critical thinking skills. The role of the

educator in this process is of extreme importance.

According to Linskie (1977) the teacher plays a vital role

and is the key to helping the learner to master effective

thinking and learning.

The Overview to the draft revised National Curriculum of

the Department of Education (30 July 200 I: 17) states that

the outcomes are intended to enable school-goers to:

Cl Identify and solve problems in which responses

display that responsible decisions using critical and

creative thinking have been made.

Cl Work effectively with others as members of a team,

group, organisation, and community.

Cl Organise and manage oneself and one's activities

responsibly and effectively.

Cl Collect, analyse, organise and critically evaluate

information.



25

a Communicate effectively using visual, mathematical

and/or language skills in the modes of oral and/or

written presentation.

a Use science and technology effectively and critically,

showing responsibility towards the environment and

health of others.

a Demonstrate an understanding of the world as a set of

related systems by recognising that problem solving

contexts do not exist in isolation.

In analysing each one of these outcomes, it is clear that

skills of critical thinking are prerequisites to perform ing

optimally in the outcomes; yet, it is unclear how these

skills would be acquired along the way, as there is no

indication in the curriculum of when and how it is required

of educators to intentionally teach critical thinking. Orlich,

Harper, Callahan, and Gibson (200 I) state that while few

people would argue that educating students to become good

learners and responsible citizens means that they must also

be good thinkers, the road toward that goal is not

automatic.
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1.3 Rationale for this Research

The inclusion of critical thinking skills in the CCFOs in the

Department of Education and SAQA documentation attests

to its importance and relevance. The research might be

helpful to educators who are required to include critical

thinking skills across all subjects. The research could also

prove to be beneficial to learners who need to develop

critical thinking skills both as a life skill and for academic

success.

The findings of the research suggest that critical thinking IS

not an automatic process; it can and should therefore be

taught just like every other skill. Van Der Horst & Mc

Donald (1997) state that every effort should be made to

help learners by teaching them thinking skills and then to

help them transfer the skills and strategies to new contexts.
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By engagIng with learners in a formal contact and teaching

critical thinking skills, endeavoured to make a

contribution to this end.

1.4 Awareness of tbe Problem.

As many educators and learners are not familiar with

critical thinking tools and skills, Van Der Horst & Mc

Donald (1977) illustrate how educators can adapt the

different thinking tools for personal use and use in the

classroom. Evans & Wallace (1998) state that thinking

skills are vital to OBE in South Africa, which aims to

develop independent, critical thought in all learning areas.

Both authors have worked extensively in the classroom and

felt the need to develop a programme for the teaching of

thinking skills, because they observed learners did not

generally implement critical thinking skills in the

classroom.

This could be the result of the prevIous South African

school curriculum, which was content based, where rote
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learning and regurgitation, brought about the desired results

of "correct answers" in tests and exams. According to Evans

& Wallace (1998) thinking skills that were generally not

emphasized in the past, have become essential in the new

South Africa and an important part of the OBE System.

They state that in the past, syllabi have been overcrowded

with content information that children have to learn; while

In OBE, educators need to concentrate on teaching learners

to improve their thinking skills.

The education system of the prevIous dispensation required

pupils to do much rote learning, and as the curriculum was

content based little critical thinking was required. There is

a real danger of educators continuing along the same lines

in the future, thus not embracing the change needed to bring

about the teaching and learning of critical thinking skills.

There is thus a need to raise awareness among educators,

learners and parents of the value of acquiring these skills.

Mc Peck (1981) points out that many educators are not even

sure what critical thinking means, and many are not in
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favour of it being taught. The possibility therefore exists

that some educators and learners would not attach value to

the skills of critical thinking.

Learners are not motivated to use critical thinking skills

and are often not able to apply critical thinking to other

situations, outside of school. Wallace & Adams (1993)

suggest that all learners require the development of a range

of comprehensive tools of thinking that can be applied

everywhere, which the learner can use in any context,

whether within a formal academic context or informal social

& cultural context.

Godsell (2000) states that the schools of the 21 SI Century

must embrace change, and prepare learners for the

Information Age of the 21 SI Century. He mentions that

thinking skills must be taught to prepare our learners well,

as these skills have evidently not been taught in schools In

the past, and learners cannot apply what they have not

learnt. He furthermore, is of the opinion that a person with

well-developed thinking skills will be able to improve
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action and enhance choice In the quagmire of information

accessible on the Internet, and therefore be more In demand

In the world of work in the future.

1.5 Research Questions.

In the light of the above discussion, the following research

questions were identified which then guided my research

activities.

I. What are the learners' practices with regard to critical

thinking?

2. What are learners' parents and their families' critical

thinking practices?

3. What are educators' critical thinking practices?

4. How effective is classroom-based facilitation of

critical thinking?
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I. 6 Research Objectives.

The overall objective of this research is:

o To develop a framework for effective classroom-based

critical thinking intervention.

I. 7 Research Hypothesis.

It is possible to foster critical thinking in learners through

classroom based teaching and learning interventions.

1.8 Conclusion.

The new National Curriculum Statement requires educators

and learners to be skilled in critical thinking. The

developments evident in our Technology- and Information­

based economy demand that citizens develop critical

thinking skills and practices. The impact of globalisation

compels everyone to acquire entrepreneurial skills, which

include critical thinking.
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As educators are entrusted with the responsibility to

prepare the next generation for the demands of the 21 SI

Century, it has become a matter of urgency to determine

whether instructional intervention can develop learners'

critical thinking skills, so that they can be well prepared

for the challenges of the future.

1.9 The Structure of the Study.

The overall aim of the research is to highlight the

importance and possibility of teaching critical thinking In

the classroom and to develop a framework for effective

classroom-based critical thinking intervention. At first the

understanding and application of critical thinking in the

lives of grade seven learners, educators and parents in three

school in the Western Cape were investigated. The learners

and their parents completed questionnaires and the three

grade seven class teachers at the three schools were

interviewed to determine the thinking practices both In their
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personal lives, as well as in the classroom. The research

findings indicated that the learner's home life plays an

important role in his/her thinking practices but that it is

possible to foster critical thinking in the classroom, through

teaching and learning interventions.

The report investigates the possibility of fostering critical

thinking in the classroom through teaching and learning

activities. In order to address the research questions, the

report is structured in the following way.

Chapter 2 gives an overview of the literature used In the

investigation of critical thinking practices.

Chapter 3 describes the research methodology and design to

investigate critical thinking practices.

In Chapter 4 research on the thinking practices of parents,

teachers and learners are presented.
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An analysis of the research findings of the thinking

practices of parents, teachers and learners are given III

chapter 5.

In addressing the research questions, a conclusion to the

state of critical thinking in our schools is reached and

recommendations are made in Chapter 6.
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READING ABOUT THINKING: AN
INVESTIGATION OF CRITICAL
THINKING PRACTICES

The Literature review

An overview of the literature reView examines the need for

and the importance of critical thinking and the role that

educators could play in fostering critical thinking in the

teaching and learning process, by examining critical

thinking in the classroom at present; whether there is a need

for critical thinking; what the relationship is between

critical thinking skills and academic success; what the role

of the educator is in fostering critical thinking; the role of

history, milieu and social development in learners; teaching

and learning practices in critical thinking; the relationship

between cognitive processes, thinking and learning and

petitioning for the inclusion of critical thinking in the

curriculum.
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2.1 The importance of critical thinking in

education today.

The movement to the information age has focused attention

on critical thinking as an important element of life success

(Huilt, 1993; Thomas & Smoot, 1994). These changing

outcomes require new interventions, such as critical

thinking to be included as a focus of schooling. Old

standards of simply being able to score well on a

standardized test of basic skills, though still appropriate,

cannot be the sole means by which we judge the academic

success or failure of our students.

2.2 Critical thinking in the classroom today.

A physical and intellectual environment that encourages a

spirit of discovery facilitates critical thinking 10 the

classroom. POllS (1994) suggests two aspects that must be

addressed. Firstly, if the seating is arranged so that

students share the "stage' with the teacher and all can see

and interact with each other, it will help to minimize the
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passive, receptive mode many students adopt when all are

facing the teacher. Secondly, visual aids in the classroom

can encourage ongoing attention to critical thought

processes, e.g. posting signs that say: "Why do I think

that?" "Is it fact or opinion?" Keefe and Walberg (1992)

suggest that suggestions below each question can remind

students how they should go about answering them.

Showing that many of the same thinking strategies and

skills apply to different topics and problems emphasize the

idea of transfer.

Defining and understanding the concept of critical thinking

does not explain whether it should or should not be taught

at school. Mc Peck (1981) believes, however, that

institutions can greatly benefit from including teaching

thinking.

He believes that many of the common problems that people

are faced with daily are not so common, and where common

sense can solve problems, there is no call for critical

thinking. Where thinking skills are needed, it is argued,
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these are subject specific and should be dealt with in the

context of the subject. Mc Peck has found that specific

subject courses commonly permit information and authority

to dominate, and leave very little room for reasoning and

critical thinking development.

The decline of thinking about education is a grave concern

of Schrag (1988). He asks the question whether the school

can be expected to nurture more effective thinkers.

Langford (1989) believes that this is possible. He suggests

that teachers should study cognitive development in order

for them to understand learning in children so that they can

set up their classrooms in such a way that learning can take

place optimally.

He gives an overview of the work of the four classic

authors on cognitive learning: Piaget, Bruner, Gagne and

Ausubel.
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He then continues to reconsider the classics in the light of

research and comes to the conclusion that critical thinking

should be taught in schools as every other subject.

Bonnet! (1994) states that learners can develop thinking and

understanding when they are actively involved in the

classroom and are learning to apply knowledge in other

situations.

Langford (1989) examines the areas of reading and writing

by asking questions such as: "How do fluent readers read?"

"How do fluent writers write?" "How should we teach

reading?" "How should we teach writing?" In the light of

recent findings he reconsiders teaching methods. He

believes that discovery learning in a subject such as

Mathematics should be developed through the Science

Curriculum. In conclusion, he supports the idea of a "back

to the basics" approach, coupled with room for creativity.

Van Der Horst & Mc Donald (1997) state that Higher

thinking skills & problem-solving skills must be included ID
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teaching to allow learners to use the full power of their

minds.

Farnham-Diggory (1992) supports the idea that the learning

environment should be changed to suit the changing

practices while Bonnet (1994) addresses what he sees as the

problem in primary schools and why thinking and

understanding have little place in the school curriculum. He

feels that the curriculum is too structured and rigid and that

the learning should be structured in such a way that there is

room for learning and thinking in an active way. Children

should not receive information passively from the teachers.

He explains the rationalist way of thinking and how that

influences the individual. He also addresses the issue of

liberal education, as well as an existentialist perspective,

aDd the existentialist background to thinking aDd

understanding. He believes that thinking and learning

involve teachers leaving room for self-expression, which

will lead to authentic rational thinking.
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2.3 The Need for Critical Thinking.

Mr. Thabo Mbeki, President of South Africa, in his opening

speech at the I" African Union Summit in Durban on

July 9 t h, 2002, stated the following: "It is time to end the

marginalisation in Africa." This destiny for Africa can be

fulfilled when every citizen is able to deliberate critically

and creatively so as to participate in the creation of free

and just societies.

Paul (1994) maintains that critical thinking is fundamental

to education for a free society. He believes that children

should be encouraged from an early age to think for

themselves through instruction in certain strategies. Swartz

(1995) states that there are three distinct factors that play a

role in learning: intelligence, knowledge and thinking.

Paul (1994) believes that critical tbinking is a tool

necessary for survival. He is of the opinion that our

educational institutions are totally unprepared for change.
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Godsell (2000) states that educators have not learned the art

of disciplined reasoning and do not understand the

relationship between thinking, knowing and learning.

Godsell (2000) CEO of Anglogold states that never before

have thinking skills been more paramount than today. He IS

adamant that no learner will survive in the 21 st Century

without the knowledge and skills of critical thinking.

It is the duty of educators to ensure that learners are

equipped. He states that the tools and machines which

students use at school WILL NOT BE the tools, machines,

techniques and programs they encounter in adult life.

Because the world, as Godsell states it, is now forever

reinventing itself, learners must be equipped to take charge

of their own lives. He further intimates that the school can

no longer continue as an assembly line for the cast

previously required in the industrial society stage. He says

that the school can no longer stream and prepare individuals

for a limited and relatively unchanged range of roles, jobs

or professions. He feels that tomorrow's workers will be

called upon to do jobs that are not yet created, and can
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therefore not yet be taught, but that schools can prepare

learners to accept the challenge as they arise, by teaching

thinking skills.

Smith (1992) states that learning to think is a matter of

experience and opportunity. He maintains that schools

should encourage learners to think by creating interest and

respect. He believes that a productive partnership can be

created when educators and learners think together about

educational issues. He states that the key to successful

thinking is empowerment of educators and learners to

succeed in the workplace, and the 2\ SI Century.

2.4 The relationship between critical thinking skills

and academic success.

Lipman (1980) discusses the traditional aim of education,

and how a person became knowledgeable through the

process of learning, but since knowing that any given bit of

knowledge soon becomes obsolete when something new is

discovered, Lipman suggests that the educational process
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must be one that cultivates reasoning and judgment. He

advocates that inquiry should be encouraged, but that

inquiry should not just be scientific inquiry. He strongly

feels that philosophy is very important to stimulate the

mind and help learners to reason and cultivate good

thinking.

He believes that philosophy is par excellence the discipline

that raises the generic questions that can introduce it to

other disciplines and prepare us to think in those other

disciplines.

He maintains that society must be free and just, and that

these free and just societies are made up of individual

citizens who deliberate critically and creatively.

Lipman further suggests that philosophy for children must

follow the "whole language" educational approach, and

should emphasize the basic skills of reading, writing,

speaking and listening. He defines critical thinking as
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thinking that is self-corrective, sensitive to content and

relies upon criteria for the formation of judgments.

Belmont (1989) argues that the root word in the Russian

language for learning and teaching is the same, with no

distinction between the two, and that the word therefore

embodies an ancient understanding that human learning IS a

social enterprise. Whatever the socio-political climate

during its intervention, the concept of zone itself, realizes

the understanding of learning and teaching as one, on behalf

of all students and teachers, regardless of what is being

taught. Vygotsky's concept of the zone of proximal

development is central to the research effort that Belmont

describes in this article. He discusses the zone theory in the

context of traditional cognitive strategies research and in

terms of its practical applications. Belmont believes that

the notion that development is a social construction has

never fully been taken seriously.

Belmont agrees with Vygotsky's (1962) idea that thinking IS

at root an activity rather than a skill, and that it is
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intimately related to and depends upon both internal and

overt speech and that it develops and is maintained through

interpersonal experience. He also believes that children's

cognitive development can be understood by observing their

responses to instruction. Vygotsky included both toddler

learning and teenage reading, in his experimental design

using a remedial reading approach.

Grigorenko & Sternberg (1997) researched the relationship

between styles of thinking, abilities and academic success.

The participants of the study to investigate the role of

thinking styles, in academic performance, were 199 students

enrolled in the Yale Summer School Program. The Sternberg

Triarchic Abilities Test evaluated the abilities of the

students. Independent evaluators judged their academic

performance, and their thinking styles were measured by

two converging self-report questionnaires. The question of

whether thinking styles add anything to the explanatory

power of ability measures for predicting academic

performance was explored. The result indicated that

students' performance was associated not only with their
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levels and patterns of abilities, but also with their thinking

styles. The authors concluded that there were no distinct

patterns of particular thinking styles among the students by

abilities, gender or grade.

The results showed that styles of thinking significantly

contribute to academic performance, and that able thinkers

of different styles tend to do better in different assessment

settings.

2.5 The role of the Educator in tbe fostering of critical

tbinking.

Linskie (1977) addresses the physical, emotional and social

needs of the students first, and then she discusses case

stories to illustrate how the needs can influence student's

learning. She then moves on to discuss the self-concept of

the child and how that would be reflected in his personality.

Furthermore that would influence the child's self­

directedness, -discipline and-control.
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Linskie (1977) believes that the teacher plays a vital role In

assisting the learning of the child and should be a role

model of enthusiasm and motivation for the child.

The teacher must support and counsel the child who needs

help, instead of labeling him, so as to prevent the child

from becoming a self-fulfilled prophecy of failure. In such

cases the teacher is the key to learning as well as to

encouraging the child to think in a mature way.

Physical as well as mental health for teacher and student

are important issues, and Linskie cites various examples of

case studies to support her view. She discusses what she

sees as the ideal teacher, and gives guidelines how to

become the ideal teacher.

In part three of her book Linskie discusses the process of

learning and whether the child can still be seen as a clean

slate to be written on; the so-called "Tabular Rasa"

She explains how concepts develop and uses various case

studies to explain.
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Linskie (1977) further discusses the issue of integrated

learning, as well as learning, thinking and problem solving,

and she gives a model outline for developing and integrate

units of study. She defines the concept of 'open school' and

discusses the philosophy behind the idea.

The operating principles of the open classroom and the

roles of the administrator and teacher are addressed. She

also deliberates on what the community expects of its

school system and illustrates these ideas with case studies.

The issue of evaluation and who really knows what the

teacher has taught, as well as the issue of accountability are

developed as well. Different samples of rating scales are

given, as well as more case studies.

The final section of this book discusses the ideas of re­

tooling and re-education, and answers the question what our

educational system has done to prepare us for a lifetime of

learning and helps the reader to understand the processes of
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learning, the role of the teacher and variOUS influences on

the learn ing process.

Bonnet (1994) believes that the teacher plays a significant

role in the developing of children's thinking, and that there

is a place to develop children's thinking by deliberately

structuring certain elements of teaching.

2.6 Tbe role of tbe bistory, milieu and social

development of learners.

Greeno (1989) suggests that the study of cognitive

structures and procedures has made rapid process.

The research on general thinking abilities has progressed

slowly. In his opinion, thinking abilities include

productive, higher order, critical and creative thinking.

He proposes three assumptions for the study of thinking:

situated cognition, personal and social epistemologies and

conceptual competence. He proceeds to outline evidence

consistent with the assumptions. He discusses topics in the

psychology of thinking related to the assumptions.
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Greeno (1989) states that the psychological study of

thinking has two parts. One part is concerned with

performance on specific tasks and the other part is

concerned with broader capabilities of productive thinking,

higher order thinking skills, critical thinking and creativity.

An alternative set of framing assumptions may be needed if

significant headway toward an adequate understanding of

thinking and creativity is to be made. Greeno (1989)

believes that by using the three assumptions to study

thinking, different questions will be asked and different

phenomena will be searched for. He suggests that a theory

of thinking in these terms, would view it as activity In

physical and social contexts and would consider the

individual's intuitive conceptual understanding and beliefs

about knowledge, learning and intelligence as important

background factors for thinking activity. It may at first

seem as though the endeavour to understand thinking along

these lines may be more complex, and since no rapid

progress in the study of higher order thinking has been
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made, the phenomena may seem simpler when one takes

their contextual factors into account.

Boucher (1998) believes that children are naturally

intrigued with the world around them, and that they use

everyday materials to think of new questions and to make

meaning of the world around them.

One should use the inquisitive nature of children to

stimulate critical thinking through estimation. The

questions asked are whether there is a difference between

guessing and estimation, and whether guessing is what

children do.

Nuts and bolts, trundle wheels, scales, timers, candy and

various counting toys were used in the experiment. The

children had to estimate how many sweets in a bag. They

used other familiar objects to help them to estimate.

A commercial product called "Slime" was bought and then

the children were asked to estimate the volume of the slime.

The reasoning and critical thinking abilities of the children
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were evident as they used prior knowledge of spatial

relationships to suggest a method of testing a hypothesis.

The children had to estimate the number of stamps in a Jar.

The children were asked to discuss the problem in small

groups, and they came up with answers such as: "Weigh one

stamp and then weigh all the stamps." Others thought to

stretch the stamps in a long line so that they can see all the

stamps.

Boucher (1998) found that the excitement about estimating

activities grew, and parents began to comment on the

children's eagerness to estimate numbers at home. He found

that the project proved to be a worthwhile endeavour and

that the opportunities for meaningful discussion and critical

thinking were given to children.

Through various practices the children realised that there

was a significant difference between guessing and

estimation. Estimation they understood was a method that
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they can use to think about a problem and possible

solutions.

Lagatutta & Wellman (200 I) discuss the emotional side of

people, as well as the fact that humans are social creatures

and that they spend the majority of their time talking,

interacting and thinking about other people. It therefore

makes sense that people's interpretation of the present is

influenced by their past.

The question is then how past events, thoughts and

emotions are connected. Recent research by the authors

showed that pre-school children already start to link past

experiences with current emotion and thinking.

The authors' first study focused on understanding the

connections between past events, thoughts and current

emotions. The study also examined whether children will

explain people's current emotions as being controlled by

thinking. This was undertaken to determine whether

emotional situations in general promote children's early
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understanding of thinking. The methods and results are

explained in detail. The second study was a control study to

the first. Children were asked to predict how another person

who knew nothing about past events would react to a certain

scene.

The data collected suggests that preschoolers' explanation

for negative emotions, particularly those that mismatch, or

are discordant with current situations, provide the ideal

situation for understanding how people's experiences and

thinking influence present behaviour.

2.7 Teaching and Learning in Critical Thinking.

Fisher (1990) maintains that a child will not make the effort

of directing attention to a stimulus that carries no

significance. He believes that parents and teachers are the

makers of meaning for the child. The beauty of sunset for

example must be pointed out to a child otherwise the

experience will lack vitality and relevance.
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He believes that a damaging change takes place in the

child's learning process around the age of three or four, and

can last a lifetime if left unchecked. The child stops

guessing and inventing answers if he is rejected or

ridiculed. He does not guess what a new thing is, he just

asks an adult what it is. He has learnt that the adult knows

everything, and he knows nothing. He then relies on

answers from adults rather than to increase his own

knowledge by retrieving, connecting, comparing and

transforming information. He becomes a passive receiver of

information. The same attitude is often reinforced in the

classroom and the child no longer desires to use his own

ability to think, but simply waits for the answer or for an

explanation from someone who knows.

Fisher (1990) deals with some misconceptions about

creative thinking, and summarises some actions that can

encourage or inhibit the climate for creative thinking and

speculation. He also gives some examples of exercises that

can be used to stimulate thinking. He uses Bloom's (1956)

taxonomy of cognitive skills to indicate that critical
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thinking can be equated with the highest of the levels, viz.

evaluation. He believes that a student can be taught to think

by asking the right questions, an invitation to reason, apply

experience to another field, classification, problem solving,

planning and language, and that in teaching for thinking a

student can become an active participant and not just a

passive observer in school. The school can become a more

interesting and challenging place for a child, and he/she can

experience the adventure of play as well as the adventure of

ideas. Fisher supports the idea of the school using

co-operative learning as a means of stimulating lateral,

critical and creative thinking.

By thinking, a child can avert a dangerous situation or

develop a novel way of preservation of scarce physical

resources. Fisher believes that we should aim high by

teaching children to think, for their own sakes and ours.

The aim of an experiment by Riesenmy, Mitchell &

Hudgins, (1991) was to determine whether self-directed

critical thinking skills were better retained by a group of
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thirty-eight children selected from 10 classes who were

trained in four "thinking roles" through small-group

discussions. The roles given to the groups were called task

definer, strategist, monitor and challenger. A control group

of twenty- eight children were given no practice in small­

group discussions or thinking roles.

The authors have determined through study of earlier works

in critical thinking that even though educators regard

critical thinking as an important objective of schooling,

that there are different opinions about its definition and

generality. The authors define critical thinking as a matter

of the thinker's assessing a problem, with which he or she

is confronted to determine its demand, and organising and

evaluating the evidence to determine its acceptability.

In the experiment volunteer teachers were requested from a

suburban St. Louis public school district. Ten fourth- and

fifth grade teachers were selected, and given in-service

training. The sessions were used to inform the teachers

about the research program and what their role would be In
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it. The teachers were then placed in two small groups each

with one or two of the research members and given an

opportunity to solve a problem similar to those that the

children would be working on. Later on each teacher was

given a manual with 12 of the lessons they were to

undertake. A test of critical thinking was administered to

all the pupils. A comparison of means and variances from

experimental and control groups yielded no significant

differences between the groups.

The results proved that the use of self-directed critical

thinking skills of the experimental children were superior to

those of the control group. The experimental children had

beller quality answers than the control children.

The outcomes of the experiment were that the children, who

were tutored in the roles of self-directed critical thinking,

applied the thinking roles effectively up to eight weeks

after the end of their training. Trained children also applied

those thinking roles to problems that placed different

demands on them other than what was used in the
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experiments. The authors do not believe that thinking could

be learned through a computer. They believe that without

the dynamics of the interaction of small group discussions,

learning thinking skills is not possible, as learning to think,

is an intellectually active pursuit on the part of the learner.

Smith (1992) believes that thinking cannot be taught, as

people are thinking all the time. He calls this type of

thinking "commonplace thinking." He believes strongly that

what is needed is more experience in thinking. In his

opinion, what others have classified as "higher order

thinking" is no different from what everyone else does

every day, and that it is a discriminatory term.

He argues that if we think impulsively or compulsively, it

is for personality or experiential reasons not because we

have faulty thinking. He gives the example that someone

who knows nothing about nuclear physics cannot ask

intelligent questions about the subject, not because she

lacks essential questioning skills but because of ignorance

of nuclear physics. The statement is made that no one needs
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to learn how to think about the consequences of their

thought, although we all have different propensities to

become analytical (and self-critical) in particular

circumstances.

Smith (1992) states that, we cannot observe our own

thought processes. We are not aware of them, and they

cannot be inspected in oneself or in anyone else. They are

obscured in a world of neurological and chemical flux that

no one can read or translate.

According to Smith, what we are aware of, when we listen

to the inner voice of introspection that we cannot ignore, is

a product of our own thought. He states that the problem is

not that we cannot think, but that we have nothing solid to

think about.

In the latter half of his book, Smith devotes a whole chapter

to critical thinking and another whole chapter to creative

thinking, contradicting himself as he initially argues that

there is no such thing as critical or creative thinking,
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and those who profess to be experts in critical and creative

thinking are discriminating against those who do not

profess to be critical or creative thinkers.

Smith (1992) maintains that thinking cannot be taught

through systematic instruction, but that what he has written

in his book should support his opinion that students can be

trusted to learn, and to think when they are immersed in an

environment that promotes and encourages thought. He

believes that facilitating thinking is more a matter of

attitude than of lesson plans. He encourages teachers to

have classrooms that are interesting so that students'

imagination can run free. He believes that the imagination

is a magnificent function of the brain that enforces

thinking, if allowed to have the freedom to do so.

A high premium IS placed on respect, and Smith believes

that teachers who respect the opinions and feelings of their

students can partner together freely to enhance thinking. He

feels strongly about the fact that teachers should not

interfere in thinking. Writing and reading, according to
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Smith are activities that promote thought, provided that the

literature is worth thinking about and that writing is used to

extend the imagination of the writer. In my opinion,

"beauty is in the eye of the beholder, and therefore what

one person describes as "worthwhile" literature or good

imaginative thought cannot be measured.

De Bono (1994) believes that critical thinking is important

but that it is inadequate on its own. Even judgment thinking

has a place, but what is lacking is the generative,

productive, creative and design aspects of thinking. The

mistake that is made in education is that everyone

concentrates on analysis, judgment and argument, and that

is not enough. Perception and the tools to direct our

attention towards creative and lateral thinking are essential.

We need to acquire ways of broadening and changing our

perception to be creative. Without the attention directing

tools that he teaches, attention follows patterns that are laid

down in the mind by experience and we remain trapped.
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In this book De Bono (1994) teaches the tools such as PM I,

CAF, APC, PO, and the TEC Framework as well as PISCO.

(See appendix 0.) He identifies certain principles of lateral

thinking as:

a) Recognition of dominant polarizing ideas.

b) Search for different ways of looking at things.

c) A relaxation of rigid control of vertical thinking.

d) Use of change.

De Bono feels that an aspect that has been overlooked for

many decades is the aspect of humour. This is a very

effective lateral thinking tool and it must be developed.

There is no doubt in De Bono's (1995) mind that the only

way to be an effective lateral thinker is to be taught the

tools and then to put the tools to good use by regular

practice and believes that the only way to empower a person

to think laterally is to equip such a person with specific

tools in lateral thinking. These tools will enable one to

create new ideas, and according to de Bono, new ideas can

only be produced in an environment where the ideas are
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needed or encouraged, like a corporation. According to de

Bono, historically, people with creative ideas were

classified as rebels, and their ideas were not appreciated,

because they were non-conformist. Nowadays, anyone who

learns his methods of "serious' creativity which are now

widely used, even the conformists can become more creative

than the rebels. He states that creativity is not a mystery or

a special gift, but that it is a skill that anyone can learn and

apply.

There is a need for creative thinking in every sphere of life,

as industries and the corporate world are constantly looking

for fresh ideas for products and services in a very

competitive market. De Bono insists that as long as one

thinks along the same lines, one cannot be creative, and

therefore creative thinking needs a new perspective and a

new set of tools which one can acquire by learning his tools

such as· thinking hats, CORT thinking program and thinking

shoes.
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De Bono (1995) is regarded as one of the leading

international authorities in conceptual and creative thinking

and in the teaching of thinking skills. He originated the

term "lateral thinking" and he has devoted his whole life to

the training of people in the various aspects of lateral

thinking.

Quinn (1997) feels that children have a capacity for critical

thinking, as they would sometimes surprise an adult with a

tenacity not to be brow beaten, or their sheer intelligence.

As educators we know that we need to nurture such

profundity and fall short of the resources to do so. He hopes

to address these very needs in this book.

Quinn (1997) sets out to address some theoretical issues in

this book, as well as some practical issues. He believes that

we have betrayed generations of children by producing what

he calls: "tabloid fodder.,,2 By that he means that year

after year schools produce school leavers who are no better

critical thinkers, more analytical or less gullible and in his

opinion they are not more disposed to bring the force of
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reason and open-mindedness to their dealings with others,

with their decisions or their actions. He points the finger at

teachers, not because they are solely to be blamed, but he

feels that teachers have not even tried to change things.

Quinn (1997) takes great pains to prove that there is merit

In teaching thinking to the young, and he explains in detail

how to go about doing that. He relates verbatim classes that

he took to instruct in thinking, and especially in

questioning, and extending vocabulary as part of supporting

reasoning.

Fisher (200 I) starts out by explaining what critical thinking

is and how it can be improved. He believes that language

plays an important role in teaching thinking. He speaks of

the language of reasoning, and suggests that one should

master the art of identifying reasons and conclusions for

ideas.
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Fisher (2001) believes that there are different patterns of

reasoning, and by identifying these, one can understand

reasoning better, and hence teach reasoning with clarity.

He continues to explain that one can understand reasoning

by looking at assumptions, context and by using a thinking

map. He states that another means of exercising critical

thinking is to clarify and interpret expressions and ideas.

One has to judge the credibility of sources carefully as well

as the credibility and acceptability of reasons.

To think creatively, he believes one should evaluate

inferences on the grounds of deductive, assumptions and

other grounds of validity. He further believes that one has

to develop skills of reasoning about casual explanations.

Decision-making based on critical thinking looks at

choosing the best options, examining the consequences,

judging values and risks.

Fisher (2001) concludes that critical thinking makes use of

terms in ordinary English that can be found in any good

English dictionary. His idea is that critical thinking
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requires the use of ideas and distinctions, which are

familiar even to learners who understand ordinary English.

He believes that the language we need in order to engage in

high-level critical thinking is ordinary language.

He feels, however that one has to be clear about the

language in order to use and teach critical thinking.

2.8 Cognitive Processes, Thinking and Learning.

The early and recent historical foundations of cognitive

science are discussed, as well as the structure of cognition

and the learning process. Farnham-Diggory (1992) discusses

strategies of concept attainment and supports the ideas of

Howard Gardner as to the nature of human knowledge.

She believes that normal minds continually scan the world

and pick up information through the senses. Even when the

senses are bombarded with information, the mind still tries

to organise sensory experiences. She describes various

experiments that were done to prove the existence of

buffers that would sort information. Some information will
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be stored in memory and other information will be

discarded seconds later. This information is helpful In

teaching thinking skills, as it is important to hold the

attention of students long enough for them to grasp various

concepts.

Mental development and integration are other concepts that

are discussed in this book. She believes that the forces that

drive mental development are the individual's own activity.

She supports the ideas of contemporary researchers that

look for underlying mechanisms that generate wide-ranging

changes, and identifies five types of mechanisms:

increasing connectivity, increasing ability to detect

patterns, increasing complexity of rules and strategies,

increasing complexity of working memory programs and

increasing ability to interlock programs. These improved

connect~ons In the growing brain increases the child's

ability to interconnect symbols, to make inferences and to

apply previously acquired knowledge. She shows how the
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information shared in parts one and two of her book can be

applied to the fields of literacy, mathematics and science.

Ruffman (1993) has found that earlier research

underestimated the ability of children to think

hypothetically. He states that initial attempts to investigate

children's understanding of hypotheses and evidence

suggested that before the age of about eleven or twelve

years, children have very little insight into how hypotheses

are supported or contradicted by evidence.

Ruffman (1993) conducted three different experiments to

investigate the evidence of scientific thinking in children.

The results of his tests suggested that children as young as

six years old have some insight into the relation between

hypothesis and the evidence that either supports or rejects

it. His second experiment suggests that children at six years

old understand that hypotheses are formed on the basis of

patterns of evidence. Experiment three provided evidence

that children understand the two fundamental features of a
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bypothesis: the way in whicb it shapes future actions and

predictions.

Hofmann (1992) concluded that their results are compatible

with recent tbeory of mind research, that by the age of six

years, metacognitive abilities are sufficiently develop to

allow tbem some form of insight into hypotheses and the

way they are constructed from patterns of evidence.

2.9 The Inclusion of Critical Thinking in the

Cnrricnlum.

Kirkwood (200 I) firstly poses the question: "What does

'teaching thinking' involve?" She believes that the question

of how to improve the quality of pupils' thinking is crucial.

She believes tbat children already use a variety of types of

tbinking in their everyday lives. She believes that teachers

can help to improve the quality of thinking in their

students.
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Kirkwood (2001) suggests that problem-solving,

metacognition, understanding and positive characteristics

are the key elements needed to create a learning

environment for the sustained development of higher order

thinking skills. The purpose of the case study was to create

and evaluate a learning environment that would assist

children to develop thinking skills. It was found that there

is no "quick fix" to develop thinking skills, and that it took

sustained effort on the part of the teacher and the pupils to

bring about the success of the exercise. The demands of the

syllabus coupled with understanding subject maller,

regulating their own learning and attempting to develop

higher order thinking is no easy task, but it is possible.

The pupils gave their advice on how to succeed. They

believe that it should be done one step at a time, that pupils

should pace themselves, and not rush, that paperwork

should be kept tidy and organised, and that although it may

seem difficult initially, one must persevere and be willing

to accept help.
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Joyce, Calhoun & Hopkins (1999) maintains that refinement

in the curriculum and the inclusion of thinking through sets

of changes will prepare learners for the future. The new

structure of school improvement will be achieved through

inquiring schools. Students will achieve through new

thinking strategies.

Orlich, Harder, Callahan & Gibson (2001) confirm that

critical thinking must be included in the curriculum. Not

only must learners be taught to foster the philosophy of life

long learning, but the curriculum must be geared to helping

students to be better thinkers. The basic elements of inquiry

teaching, inductive instructional models and methods for

developing higher level thinking skills and problem solving

must be integrated in the curriculum.

2.10 Critical thinking for grade 7.

The learners in grade seven are in the process of developing

more abstract thinking as Piaget calls it, moving from the

concrete to the abstract. Although this process is not
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complete at this age, the learners are able to understand

more abstract ideas, without the physical experience for

instance of the consequences of a deed. The research

instruments for the learners (discussed in Chapter 3) are

age-appropriate as one cannot expect a complete analytic

argument, but their creative ability as well as imagination

afford them some insight.
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Chapter 3: PLANNING FOR THINKING: A RESEACRH
METHODOLOGY TO INVESTIGATE CRITICAL
THINKING PRACTICES.

In this chapter, data production methods are described and

the research design and research questions are developed.

3.1 Research Design for understanding thinking.

The research design was exploratory. It consisted of three

phases: phase I) prior-to-intervention questionnaires; phase

2) a series of interventions comprising input and discussion

tasks; phase 3) post-intervention questionnaires. The

research process can be diagrammatically illustrated as

follows:

PHASE I PHASE 2 PHASE 3

Parents'
Questionnaires~

Classroom
based

Learners' interventions:

Questionnaire~
Input and
discussion
tasks Learners'

Questionnaire

Teacher
interviews



77

Diagram 3.1 A schematic representation of the research

design

Learners' and their parents' responses to the questionnaires,

teachers' interview responses, and the learners' responses

to the input and discussion tasks in the classroom became

the database for this research.

The research process was designed in such a way as to

determine the following, which are sub-questions relating to

my research questions (see 1.5):

.:. Do parents use critical thinking in their own contexts?

.:. Do they consider critical thinking to be important?

.:. What role does the history, milieu and social

development of learners play?

.:. What is the role of the educator In the fostering of

critical th inking?

.:. What role does critical thinking play In the classroom

today?
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.:. Is there a need for critical thinking?

.:. What difference does teaching and learning make In

critical thinking?

.:. What is the interaction between cognitive processes,

thinking and learning?

.:. Should critical thinking be included In the

curriculum?

Data verification is established by using both qualitative

and quantitative methods of research. Qualitative research

methods using questionnaires investigated the different

responses of parent and learners as sources of information,

indicating the depth of insight into critical thinking as well

as the difference in experience between parents and their

children.

Quantitative date methods in the form of interviews with

the class teachers of the three grade seven classes

established the facts about the teaching practices of the

educators with regards to critical thinking, as well as the

application of critical thinking in their personal lives.
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3. J. J Questionnaires:

Parent's questionnaires (See Appendix A) were designed to

determine the following:

Do parents use critical thinking in their own contexts?

Do they consider critical thinking to be important?

What role does the history, milieu and social development

of parents play?

Learner's Questionnaire #1 (See Appendix C) was designed

to determine the following:

Do learners use critical thinking in their own contexts?

Do they consider critical thinking to be important?

What role does the history, milieu and social development

of learners play?

Learner's Questionnaire #2 was designed to determine:

(See appendix D)
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What difference does teaching and learning make In critical

thinking?

What is the interaction between cognitive processes,

thinking and learning?

Should critical thinking be included in the curriculum?

3.1.2 Interviews:

Teachers' interviews (See Appendix E) were designed to

determine the following:

Do teachers use critical thinking in their own contexts?

Do teachers teach critical thinking in the classroom?

What is the role of the educator in the fostering of critical

thinking?

What role does critical thinking play in the classroom

today?

Is there a need for critical thinking?
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3.1.3 The PAR (Participatory Action Research) Model:

The research design also drew on the Participatory Action

Research (PAR) model (Fals-Borda, 1984; Mc Taggart,

1991). The PAR cycle includes:

a) A Planning stage in which problems are identified and

the learning intervention is planned.

b) An implementation stage, in which learning activities

are facilitated;

c) A process of discussion reflection during which both

the learners and educator/researcher is provided with

opportunities to reflect on intervention, the response

of the learners and to theorise.

d) The cycle may then start anew as additional problems

are identified and additional intervention planned

(Whyte, 1991).

r---.!=u.,.-JT~
I I. PLAN

Diagram 3.2: Tb. PAR <y<l.
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3.1.4 Data production through teaching and learning

activities

Drawing on the PAR cycle teaching and research activities

were combined in the following way: I) a planning stage in

which the learning intervention was planned; 2) the learning

activity was then implemented, and 3) there was a process

of discussion and reflection during which both the learners

and the educator/researcher2 were provided with

opportunities to reflect on the intervention, the responses of

the learners and to formulate a theory.

3.2 Selection of Researcb Sites

The schools were selected to represent three different

groups of people who may have been affected in the past by

the policy of apartheid. One goal of this research was to

determine what the impact of the intervention was on

learners in different contexts. School A is a former DET

school, located in a township. The learners in School A are

2 The usual class teacher was not involved in the interventions~ so the term educator/research
is used to refer to myself, as the faciiitator of the intervention, but also as the researcher who
used and reflected on the data produeed by the intervention.



83

mainly Xhosa speaking learners. School B is situated in a

previously white area, and most of the learners in the

school are white, English First language speakers. School C

is located in a working class area and the learners In school

C are mainly 'coloured' and speak both English and

Afrikaans in a dialect. The schools were thus 'purposively

sampled' (Babbie & Mouton, 1998). The schools were

selected so that the sample will be representative of the

demography of the Western Cape.

The whole grade 7 class, at each school participated In the

teaching and learning activities.

School A: Grade 7 B-­

School B: Grade 7 B-­

School C: Grade 7 W--

47 learners.

40 learners.

34 learners

These learners are all in the Senior Phase of the OBE

system reading the following eight learning areas:

Mathematics, Languages, Natural Sciences, Social Sciences,
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Economic and Management Sciences, Life Orientation, Arts

& Culture and Technology.

The research sites used were:

School A is a former DET Township School.

School B is a former Model C suburban school.

School C is a Former DEC working class school.

3.2.1 Pilot Project

Before the research was conducted in the schools, the

parent's questionnaire as well as the first learner's

questionnaire was given to a parent and his child in Grade

7.

Both father and daughter ind icated that they understood the

questions and found no difficulty in completing the

questionnaire. Thus no changes were made to the initial

questionnaires for either group.
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3.3 Data Production Methods

Data was produced through various teaching, learning and

analysing activities.

3.3.1 Initial Questionnaires.

There were two sets of initial questionnaires that preceded

the teaching and learning activities - one for parents and

one for learners. There was a second questionnaire for

learners that followed the teaching and learning activities.

3.3.1 a Parent's Questionnaire.

A questionnaire was sent home to the parents on 17 June

2003, to complete at the first contact session and collected

again at the second contact session, the following day. The

goal was to determine whether the parents have knowledge

of thinking tools, and whether they use these tools. A

covering letter to ask permission of parents whether their

child may participate in the research program was included.
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A reply slip at the bottom of the letter of consent was

completed and returned. (See Appendix A & B)

3.3.1 b Learners' Questionnaire # J

A questionnaire was given to the entire grade 7 classes, on

17 June 2003, in each school where research was done. The

questionnaire was given at the outset to determine whether

learners have received teaching in thinking skills, and

whether they use any lateral thinking tools in daily

decision-making. Questionnaires were handed out at the

first contact session on 17 June 2003. The learners were

given time to complete the questionnaires. As soon as a

learner had completed the questionnaire, it was collected

and the learner was given permission to read quietly until

everybody in the class had completed the questionnaire and

all the questionnaires were collected. (See Appendix C).

3.3.2 Interviews

Initial teachers' interviews
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A brief interview with each class teacher was conducted on

17 June 2003 to determine whether the educators themselves

understand critical thinking, use critical thinking in their

own personal lives, and whether they had exposed the

learners in their classes to teaching and learning activities

in critical thinking. The teacher's responses were recorded.

(See interview schedule, Appendix E)

3.3.2 Observations during teaching! learning intervention

The teaching and learning interventions consisted of a

series of 6 lessons to determine the thinking practices of

the learners, creating awareness of lack of critical thinking

and its consequences; introducing them to experiences of

critical thinkers, and then teaching specific thinking skills

and tools, and the application thereof.

The same classroom procedures were followed at all three

schools. The intervention took place each day from 17 June

2003 to 20 June 2003. The researcherf teacher traveled from
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one school to the next to repeat the same lesson at all three

schools on the same days.

3.3.3 Learners' Questionnaire # 2 after intervention

At the final session on 20 June 2003, another questionnaire

was given to the learners to complete, to determine the role

played by the teaching and learning intervention. (See

Appendix D)

3.4 Teaching and learning activities.

Data was produced through a variety of teaching, learning,

reflecting and analysing activities that were intended both

to find out about learners' critical thinking practices (or

lack thereof), but the activities were also designed to

promote learners' critical thinking awareness and abilities.

Some of these activities are reproduced in Appendices G-P.
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The table below provides a summary of the teaching and

learning activities:

Table 3.1 Summary of the teaching and learning research activities:

No. TeachinglLeaming Site Date Data Production Activity
activity

1 Class discussion on A,B, 17/06/03 Learners ' responses
topic 'Why do learners C Notes taken.
attend school? '

2 Story of 'Og Mandino ' A,B, 17/06/03 Learners' responses
(A story offailure) C Noees taken

(Appendix G)

3 Selftalk (Reading and A,B, 17/06/03 Class discussion
discussion on why self C Notes Taken
talk is important)
(Aovendix H)

4 Rules to life (Reading A,B, 17/06/03 Questions & Answers
and discussion: What C Notes taken
life skills do learners
know and practice?)

5 Posrer:Cartoonj7om A, B, 17/06/03 Learners' Responses
Peanuts on how to C Notes taken
prepare for the future -
discussion ofcartoon
and their feelings about
school.
(Appendix I)

6 The Education Process A,B, 17/06/03 Learners' responses noted
(What is the learners' C
role?)
(Aovendix J, K)

7 Developing A,B 17/06/03 Discussion- notes taken
entrepreneurial skills: C
discussion

8 The Story ofLevi A,B, 17/06/03 Discussion- notes eaken
Strauss Jeans C
(Success &
Entrepreneurship):
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Reading and discussion
(Appendix L)

9 Biographies: A,B, 18/06/03 Discussion - notes taken
(Beethoven, Edison. C

More success stories
and how to overcome
challenges and barriers
in one's life.)
Reading and discussion

10 Motivation: Extrinsic & A,B, 19/06/03 Q& A Notes taken
Intrinsic - whot C
motivates people and
how to be motivated:
Discussion

II Potential: Teaching A,B, 19/06/03 Discussion - Learners'
input and discussion C responses noted

12 Direction - what are A,B 19/06/03 Discussion - Learners'
learners' goals in life? C response noted
Teaching input and
discussion

13 Goal &tting: A,B, 19/06/03 Blackboard activity
SMART goals: C responses noted
BlackboardActivity and
discussion and task of
goal setting.

14 Newton's Cradle A, B, 19/06/03 Learners' observation!
(Consequences to C remarks recorded
action) Demonstration,
teaching input and
discussion.
(Appendix M)

15 Time Management: A,B, 19/06/03 Questions/ Answers
The importance of C Notes taken
using time wisely to
accomplish goals -
Teaching input and
discussion.

16 Discussion on A,B, 20/06/03 Discussion,
Metacognition. C Notes taken
Intelligence,
Knowledge, Thinking
and how these work
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together to integrate
academic andpractical
life skills.
(Appendix N)

17 Thinking Tools - A,B, 20/06103 Input, Discussion, Notes,
Teaching input and C Blackboard activity
prm:tical exercises.
(Appendix 0)

18 Discussion ofhow to A,B 20106103 Practical Application
apply skills leamed in C recorded
school to bring about
change in knowledge,
attitude, skills and
value and apply to 'real
life '.
(Appendix P)
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3.5 Data Analysis Metbods: Quantitative data

All parents from schools A, Band C were given a

questionnaire to complete. The learners were given two

questionnaires, one prior to the teaching and learning

intervention and one after tbe teaching and learning

intervention. These questionnaires were the sources of the

quantitative data collected.
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3.5.1 Data analysis of parents' questionnaires

Quantitative data from the parents' questionnaires was

statistically analysed. Frequency charts were drawn from

the data records and presented in the form of bar graphs

(see Table 4. 2.1) to indicate the amount of reading,

planning, decision making, etc that took place in the

different groupings (i.e. parents of Township learners,

parents of former Model C learners, parents of working

class learners).

3.5.2 Data analysis of learners' questionnaires # I

Quantitative data from the learners' initial questionnaires

(i.e. pre-intervention) was statistically analysed. Frequency

charts were drawn from the data records and presented in

the form of bar graphs (see Table 4.2.2) to indicate the

amount of reading, planning, decision making, etc that took

place in the different groupings (i.e. Township learners,

former Model C learners, working class school learners).
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Comparison 1

Parents' questionnaires from School A, B & C pre­

intervention questionnaires were compared to determine

whether there is any significant differences in the use of

critical thinking - and the findings shown in the form of bar

graphs. (See Table 4.2.2)

Comparison 2

An ANOVA test was done to compare parents' and learners'

initial questionnaire findings in order to show similarities

and differences in critical thinking trends between parents

and their children. The ANOVA procedure produces a one­

way analysis of variance or a quantitative dependant

variable by single factor (independent) variable.

Comparison 3

A comparison was run between the parents from all three

schools and their children to determine any significant

differences in their way of thinking.
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3.5.3 Data analysis of learners' questionnaires # 2

Quantitative data from the learners' second questionnaires

(i.e. post-intervention) was statistically analysed.

Frequency charts were drawn from the data records and

presented in the form of bar graphs (see Table 4.3) to

indicate the amount of reading, planning, decision making,

etc that took place in the different groupings (i.e. Township

learners, former Model C learners, working class school

learners) .

Comparison 4

The learners' questionnaire # I was compared with learners'

questionnaire #2 and the pre- and post-intervention findings

were compared, and presented in the form of bar graphs.

Correlations were done in the form of T-tests in order to

compare responses to issues such as planning, decision­

making, etc. (See Table 4.4)
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3.6 Analysis of qualitative data

Qualitative data from the research falls into two basic

categories - the first is data from interviews with teachers;

the second data set comprises the data generated by

teaching and learning activities.

3.6.1 Data Analysis of teacher interviews

The teachers' responses were thematically analysed, using

simple open coding procedures (Strauss & Corbin, 1998);

and their responses were then categorized. I then re­

analysed using axial coding (Strauss & Corbin, 1998) In

order to show variations and processes.

3.6.2 Analysis of teaching and learning data

Data was captured through video recording as well as

through teacher/research field notes, materials, and

learners' exercises and responses.
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This data was thematically analysed, uSing standard open

coding and axial procedures (Strauss & Corbin, 1998).

Concepts were identified and framed along a continuum of

competence in critical thinking practices and abilities.

3.7 Research Ethics

3.7.1 Maximising benefits

My interest was not only to produce knowledge about

critical thinking skills; I hoped to enter into a conversation

with the learners and use the data and analysis to improve

the implementation of critical thinking in schools, and,

hopefully, through reflexive engagement to enhance

teaching, learning and assessment practices more generally.

3.7.2 Informed consent and permissions

There was informed consent of all research participants,

that is learners and their parents. Permission was given for

the inclusion of teacher interview and other data in this
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research activity. The principals of the three schools gave

telephonic permission for the six sessions.

Permission to do this research was granted by Dr. Ronald S.

Cornelissen, official: Education of the Western Cape

Education Department to conduct the research in the three

schools from 17 th to 22 nd June 2003. (See appendix Q)

3.8 Limitations of the methodology identified

The mother tongue of learners at school A is not English,

which complicated the teaching of higher order thinking.

As a teacher/researcher, I was concerned that the language

barrier between myself and the children at school A would

not enable the exposure of the learners to a wider paradigm

of thinking; and that these learners would find it difficult

to grasp the concepts in the teaching/ learning activities.
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TIIE THINKING PRACTICES OF PARENTS.
TEACHERS AND LEARNERS: A PRESENTATION
OF TIIE RESEARCH FINDINGS.

In this chapter, the research findings from the

questionnaires, interviews and teaching and learning

activities are presented. I have presented the 'pre-

intervention' data first; this is followed by the

'intervention data' and finally the 'post-intervention data'.

In the following chapter these findings are discussed and

analysed.

4.2 Pre-iDterveDtioD Data

4.2.1 Research findings from parents' questionnaires.

These findings give us an idea of the critical thinking

practices In learners' home environments. Questions such as

"How did you choose your child's school?"
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"Do you use specific thinking tools when you make

decisions?"

Do you know where you would be in five years' time?"

(See Appendix A for the actual questions asked). I weighted

the responses from 0 - 10 using my own judgement of the

quality of the responses. No Liken scale was used, but

positive responses were awarded a maximum of 10, while

negative responses were awarded 0, and a range between 1­

9 if there seemed to be evidence of some critical thinking

(see graph 4.1 below).

Comparison I

Comparison of School A, Band C Parents' Responses

In the graph below, the responses from the parents'

questionnaires at the three different schools were compared

and the results indicate that there is a significant difference

in how parents see themselves, how they make decisions,

and so on. The histogram indicates that overall, school A

parents do slightly less critical thinking activities than the

school B or school C parents. In terms of job satisfaction
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however, the school A parents indicate significantly less

satisfaction than the other two groups, as with self image

and image projection (through clothing). However, in term

of forward planning generally as well as with regard to

money and finances, these parents 'outperformed' the other

parents. Interestingly, school C parents, have the greatest

level of job satisfaction. School C parents have the highest

overall scores, only slightly higher than School B parents.

As seen from the overall histogram, all parents spend some

time and effort planning and thinking about finances.

Grapb 4.1:
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Table 4.1 Parents Aspects witb Significant Difference

The results of the parents' questionnaires of all three schools

were compared to determine whether there were any aspects that
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were significantly different. The results show that self-image and

clothes played a significantly different role in the lives of

parents from schools A, Band C.

Significantly Different Not Significantly Different
Selfimall:e Decision Making
Clothes Reading

Thinkinll: Tools
Planning
Career
Furure
Money

4.2.2 Researchfindingsfrom learners' questionnaire #1

The same method of scoring (that is 0 - 10 indicating use of

critical thinking) was used for the learners' questionnaires.

The Y-axis represents the value given on a scale from 0-10

correlating to the degree to which critical thinking was

evident in the replies to the questions.

Tbe histogram above relates to the learners' questionnaire

# I, before intervention and the results can give an idea of

whether tbe learners have knowledge of, or apply, critical

thinking skills in decision-making, planning their careers

and future, strategically planning what to do with their

money and what to wear, how important reading is, as well
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as their self-esteem, and education. The Learners'

Questionnaire #1 also gives us an idea of the learners'

thinking practices at home, and at school, before

intervention activities. Between schools A on the one hand

and Band C on the other hand, there is a significant

difference in self-image and decisions about clothes.

Children at School A are the most concerned with careers

and with their future. School B learners show the most

interest in money issues and clothes. None of the learners

scored well on using critical thinking tools and in forward

planning abilities. (See appendix C for the actual questions

asked.)

The table below relates to the learners' questionnaire # I,

given to tbe learners before teaching intervention. The

results of the questionnaires give an indication of whether

the learners of the three schools use critical thinking in

decision-making about their self-image, the clothes they

wear, tbeir future and career, how important reading is, and

thoughts on education and money.

Grapb 4.2: Results from Learners' Questionnaire #1.
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Table 4.2: Before Intervention's Aspects witb
Significant Difference

Significantly Different Not Si1!J1ificantlv Different
Clothes SelfimaRe

Decision-making
Reading
Thinking
Planning
Career
Future
Money
Education

Table 4.2 summarises the results of the ANOVA tests. The

aspects self-image and choice of clothing were found to be

significantly different at a 90% level of significance. (See

appendix U: ANOVA Table for Before Intervention and

Appendix V: ANOVA Table for After Intervention)

Comparison 2
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Comparison of parents' and learners' initial

questionnaires.

The questionnaires of parents and learners could not be

identical because of the difference in ages, levels of

understanding, concerns, interests and experiences. Similar

questions were asked and the correlation was as close as

possible to represent the different aspects compared.

An ANOVA test was done to compare parents' questionnaire

and the learners' questionnaire #1 findings, in order to

show similarities and differences in critical thinking trends

between parents and their children. The ANOVA procedure

produces a one-way analysis of variance or a quantitative

dependant variable by single factor (independent) variable.

A Paired-Sample T Test was run on the parents'

questionnaire and the learners' questionnaire # I. This test

may indicate whether there is any significant difference In

their thinking. The Paired-Sample T Test procedure

compares the means of two variables for a single group. For

this comparison learners' questionnaire # I was compared to
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parents' questionnaire. (See Appendix W: Paired T-Test)

[Parent and Learner]

The graph below shows the comparison between parents and

children from all three schools. The results compared give

us an indication whether parents and learners have mastered

critical thinking tools, and whether they use critical

thinking in decision-making and planning their futures and

careers, what they will do with money, what they will wear

and their self-image, as well as the importance of reading.

Graph 4.3: Learner and Parent Comparison
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Parents in general display indicators of emergent critical

thinking skills more so than their children, except in terms

of decisions about their career. AT-test was done to

compare parents' and children's critical thinking abilities,

the results are as follows:

T bl 4.3 S"fi D'"a e ~U!D1 cant I erences
Significantly Different Not Sil!llificantlv Different
Reading Selfimal!e
Thinking tools Clothes
Money Planning

Career
Decision-making
Future

For this comparison learners' questionnaire # I was

compared to parents' questionnaire. Please see Appendix #:

Paired T -Test (Parent and Learner).

The Paired-Sample T Test procedure compares the means of

two variables for a single group.

The findings indicate that parents and children think alike

in some of the aspects, such as decision-making, the

importance of reading, how they plan the future and their

career, as well as how to spend money and their knowledge

of thinking tools, but significantly different in terms of
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choice of clothing and self image. (See Table 4.3 and Graph

4.3.)

Comparison 3 School results comparison

One-Way ANOVA (analysis of variance) tests were run to

establish whether there is a significant difference between

the responses of the three schools.

The ANOVA procedure produces a one-way analysis of

variance or a quantitative dependant variable by single

factor (independent) variable. (See Appendix T: ANOVA

Table for Parent and Schools)

Validity of the results

The skewness test was run on each variable to measure the

normality of the quantitative data. The normal distribution

is symmetric and has a skewness value of zero. It was

proven that the variables were normally distributed (See

appendix S: Descriptive Statistics). A T-Test and A One-
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Way ANOVA can be calculated accurately on the data,

because of the normality of the Bell-Curve distribution.

4.2.3 Research findings from teachers' interviews.

An interview allowed for more detailed information from

the educators. Levels of awareness and practices could be

determined through the interviews.

The teachers of all three grade seven classes at Schools A,

B & C were interviewed prior to the teaching and learning

activities, in order to determine whether the teachers

themselves know and apply critical thinking skills and tools

in their professional and private lives (See appendix E for

interview schedule). The responses of all three teachers

were thematically analysed using open and axial coding.

The results of this are as follows:

Understanding critical thinking:

The teacher from school A was not familiar with the term

"critical thinking n and could not give a definition. The
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teachers from Schools BAnd C have heard the term but

were not sure of how to define it and could not name any

thinking tools.

Using critical thinking:

All three teachers placed themselves in the first category of

pre-novice, as they have not yet incorporated thinking

practices into their personal lives.

Teaching critical thinking:

All three teachers once agaIn confirmed that they are at the

pre-novice stage as they do not yet teach critical thinking,

or incorporate thinking practices in the classroom. Teacher

A felt that all educators should be trained first before they

can teach the learners. Normally, one would expect the

continuum to extend from pre-novice (i.e. a state in which

there is no or little understanding or application of the

category) to 'expert' in whom there is comprehensive

understanding and proficiency in the application of the
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category. However, the teachers interviewed are at the pre·

novice - to novice levels within the three categories

identified.

Table 4.4 Responses to teacber interviews.

fiThe followinl1: table summarises the mdings:
Open coding Axial coding
Categories Pre-novice Novice Emergent

competency

Understanding Teacher A has Teachers B & C
critical thinking not heard the have heard the

term "critical term 'critical
thinking." thinking' which

is a 'buzz word'
in education;
however they are
unclear on
defmitions, tools,
etc.

Using critical All three teachers
thinking placed

themselves in this
category.
"I do not use
critical thinking
skills in my life."
(Teacher B)

Teaching critical Most teachers
thinking position

themselves here
,- 'I think that when

all the teachers
have been taught,
they can teach the
learners'
(Teacher A)
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4.3 Intervention Data

4.3.1 Research findings from classroom intervention.

Introduction

During the classroom intervention a variety of aspects

related to critical thinking were discussed. Please see

appendices G - P for the teaching and learning activities.

4.3. J. J Learners at a pre-critical thinking level.

4.3.1. J.i Academic skills: Taking responsibility for own

learning.

Most learners did not understand what it means to take

responsibility for their own learning - for example - to

keep a homework diary or to ask the teacher when they

don't understand, and to revise work learnt at home. They

tend to be passive and dependent on the teacher, so in this
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regard, I would describe the learners as being at a 'pre­

critical' level.

In response to the question: "Why are you at school?"

learners from school A typically responded: "To get a job

one day." Learners from school B responded: "To get an

education," and from school C: "My parents sent me."

To the question "What is education?" learners from school

A typically responded: "I don't really know," "What I need

for the future," Learners from school B responded:

"Something I can't get at home," and from school C: "What

the teachers give us," and "Schoolwork."

4.3.1.1. ii Life Skills

Learners were asked: "Is everyone who has been to school

successful?" and some learners from school A responded: "I

don't know." One learner from school A said: " 1 have

never thought about it, but my uncle has been to school, and

he is in jail!" Learners from school B responded: "I don't
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think so," "Come to think of it, no." Most of the learners

from school C said: "1 have never thought about it, but I

don't think so."

After reading the story of Og Mandino, which initially

describes his failure, in response to the question: "Did you

know that people from all walks of life could fail?" learners

from school A responded in surprise by saying: "I did not

know that people for America could also have trouble."

Another learner from school A said:" I thought it was only

people who did not have an education who failed." A

learner from school C responded: I thought people who

never had money failed; I did not know that a big

businessman could lose all his money."

Learners were given a copy of Self-talk, (see appendix H)

and after reading the text, in response to the question, "Did

you know· that what you say to yourself matters, learners

from school A typically responded: "No, I did not know." :1

see now that 1 can help myself." A learner from school B

stated: "I realise now that when I am having a bad day, is
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when I speak negatively myselfl" Another learner from

school B said: I did not know what I say influences me."

One learner from school C was surprised: "I did not even

realise that I talk to myself."

On looking at the story of Og Mandino, and what he said to

himself the question was asked:" Do you know the rules of

life that Og Mandino mentions that he has never learnt?

Learners from school A responded: "No," some learners

from school B asked:" How did he not know the rules, he

was a big businessman?" and another learner asked: " Are

they the rules we learn at school, like to keep quiet in the

passages?" Learners from school C said: "I did not know

there were rules to life," and some asked, " What are the

rules?"

4.3. I.Uii Study Skills

The poster of the cartoon character Peanuts (see appendix I)

and the question: "How do you prepare for school each

day?" elicited the following responses: School A learners:

"I wash and dress and have breakfast before I come to



116

school." "Sometimes 1 don't know what to bring with."

School B: "1 pack my bags in the evening." School C: "1

don't know what to do to be prepared."

I explained that it might be because we do not really

understand what education is and continued by explaining

what the education process entails. (See appendix J & K)

The following were typical responses from the learners.

School A: " Now I understand why I forget what the teacher

has explained." "I did not know that I have to change when

1 have learnt something new." School B: "I did not know it

was so complicated." "I thought that what we learn at

school does not really matter out there in the real world."

School C: "I thought that when the teacher has explained

the stuff on the board then it's enough."

The question: "What is my role in the education process?"

was quite ·surprising to the learners and some of the

responses were: School A "I don't know." "I can't do

much." "The teacher must tell US what to do." School B

learners said: " 1 did not know that 1 have to do something
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to prepare for school." School C: "I thought the teachers

prepare the stuff."

Learning outcome #4 in the Learning Area of Economic and

Management Sciences was used to show learners how to

apply what they have just learnt. The outcome states: The

learner is able to demonstrate entrepreneurial attitudes.

knowledge and skills. The question was asked: "What are

entrepreneurial skills?" The learners typical answers were:

School A:" Maybe they must know how to make something."

School B: "I don't know what skills they have." "I think

you must learn at university." School C:" [ think they must

know how to make money." I think you are just born to be

that way, and if you are not then tough."

The learners' responses indicate that they are at a pre­

critical thinking level, as learners were not able to respond

meaningfully to questions, revealing no evidence of critical

thinking.
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Table 4.5 summarises the teaching and learning activities in

the classroom revealing learners responses at a pre-critical

thinking level.

Ta b Ie 4.5 Learners at a pre-i:ritical tbinking level.

No. TeacllinldLearoing Activity Learners' Responses
I Why are you at school? B: To get an education.

C: My parents sent me
A: To get ajob one day.

What is education? c: Schoolwork.
A: I don't really know.
B: Something I can't get at home.
C: What the teachers give us.
A: What I need for the future.
A: I need education to be successful.

Is everyone who has been B: I don't think so.
to school successful? C: I never thought about that.

A: I don't know.
B: Come to think of it, no.
A: I never thought about it, but my uncle
has been to school and he is in jail!

2 Story ofOg Mandino: A: I did not know that people in America
Did you know that people could also have trouble.
ofall walks of life could A: I thought it was only people who did
fail? not have an education who failed.

C: I thought people who never had money
failed; I did not know a big businessman
could lose all his money.

3 Did you know that what C: I did not even realise that I talk to
you say to yourself myselfl
matters? A: No, I did not know.

B: I realise now, that when I am having a
bad day, is when I speak negatively to
myselfl
A: I see now that I can help myself.
B: I did not know wllat I say influences
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me.
4 Do you know the rules of A: No

life that Og Mandino C: I did not know there were rules to life.
mentions that he has never B: How could he not have known those
learnt? rules, he was a big business man?

C: What are those rules?
B: Are they the rules we learn at school;
like to keep quiet in the passages?

5 Poster of Peanuts saying: B: I pack my bags in the evening.
"I'm not even ready for A: I wash and dress and have breakfast
today!" before I come to school.
Do you come to school C: I don't know what to do to be prepared.
prepared? How? A: Sometimes I don't know what to bring.

6 The Education Process B: I did not know it was so complicated.
C: 1 thought that when the teacher has
explained the stuff on the board then it's
enough.
A: I understand now why I forget what the
teacher has explained.
A: I did not know I have to change when I
have learnt something.
B: I thought what we learn at school does
not really matter out there in the real
world.

6 What is my role? B: I didn't know that I have to do
something to prepare for school.
C: I thought the teachers prepare that
stuff.
A: I can't do much.
A: The teacher must tell us what to do.
A: I don't know.

7 EMS Entrepreneurial skills, B: I don't know what skills they have.
what are they? A: Maybe they must know how to make

something.
C: I think they must know how to make
money.
C: I think you are just born to be that way
and if you are not, tough.
B: I think YOU must learn that at university
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4.3. J.2 Learners becoming aware of critical thinking

practices

4.3.J.2.i Motivation

During the reading of The Story of Jeans, a story of

entrepreneurship and success, learners could begin to

identify with the challenges that Levi Strauss had to face,

and became aware of critical thinking practices. Some of

their typical responses were: School A: ~This boy was very

poor and could not even speak the language properly, but he

became successful." School B: " This story inspires me. If

he can do it then others can too. School C: "This is such an

amazing story." It is interesting to learn about this man and

we still wear Jeans today!"

The question was asked: "What were some of the obstacles

that he had to overcome?" School A: ~He could not speak

the language very welL" "He had nowhere to stay." School

B: ~He thought the people wanted tents and they wanted

trousers." ~He was in a strange land."
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To the question: "How did Levi Strauss overcome his

problems, learners from school A replied: "He did not want

to sleep outside any longer." "He wanted to help the people

with new clothes." School B learners said: "He used the

canvas that he bought for tents to make trousers." He

wanted to be successful, because he had no money to go

back to his own country." School C: "He thought of a way

to make things work out for him."

Biographies of people who were successful and overcame

obstacles, such as Thomas Edison, Beethoven, Helen Keller

and Og Mandino were discussed and the learners commented

as follows: School A: "I think I can have hope for a better

future." School B: " I am going to find stories of other

people in the library." This helps me to understand that

even though it is tough I can do something." School C:"

will not give up so easily."

The question was asked: "What motivated Levi Strauss to

persevere?" Learners from school A responded: "He was
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hungry." School B: " He had nowhere to sleep." School C:

"His money was finished and he did not know any people in

that country."

1 explained that the challenges facing these people were all

outside circumstances and asked the question: "What pushes

us from the inside?" Learners from school A responded: "I

want to help my family to have a better future." School B:

"I want to become a doctor one day." School C "I want to

move overseas."

4.3./.2.ii Potential

The response to the question: "Which do you think is better,

a racing car with a baby behind the steering wheel or an old

car with a racing driver behind the steering wheel?"

learners from school A, B & C responded: "The racing

driver in ·the old car is better." I asked why and they

responded that the baby couldn't drive. 1 explained that we

could have much potential but waste it. The learners all
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agreed that the best situation would be the racing driver

behind the steering wheel of the racing car.

I asked: "What would happen if the best driver in the best

car has nowhere to go or does not know where to go?"

Learners from school A responded: "He will just sit there."

School B: "He will waste petroL" School C: "He will go to

the wrong place."

I commented that this also applies to our lives and asked:

"What will happen if we do not plan or make use of Our

potential?" Learners from school A commented: " ( will

waste my life." Another said: "Nothing will happen. I will

be a nothing." School B learners said: "( won't go

anywhere." School C: "I won't be a success."

During the teachingl learning intervention, some learners

became aware of critical thinking practices and the

responses tabled below is a summary indicating this

awareness. Learners' responses from schools A, B & C were

recorded.
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Learners becoming aware of critical thinking Pnlctices.

No. Teachinofl p~minj1;Activities Learners' RespOnses
8 The Story ofJeans (A story of c: This is such an amazing story.

entrepreneurship and success) C: It is interesting to learn about this
man and we still wear Jeans today!
B: This story inspires me.lfhe can
do it then others can too.

8 What were some of the B: He was in a strange land.
obstacles that he had to A: He could not speak the language
overcome? very well.

A: He had nowhere to stay.
C: He had no money to go back to his
country.
B: He thought the people wanted
tents, and they wanted trousers.

8 How did Levi Strauss B: He used the canvas that he bought
overcome his problems? for the tents to make trousers.

C: He thought of a way to make
things work out for him.
A; He did not want to sleep outside
any longer.
B: He wanted to be successful,
because he had no money to go back
to his own country.
A: He wanted to help the people with
new clothes.

9 Biographies of those who had A: 1 think I can have hope for a better
to overcome obstacles! future.
chaJlenges in life. B: This helps me to understand that
After hearing about Beethoven even though it is tough I can do
who became deaf yet something.
composed beautiful music, how C: I will not give up so easily.
do you feel? B: I am going to find more

biographies to read in the library.
10 Motivation: A: He was hungry.

What motivated Levi Strauss to B: He had nowhere to sleep.
persevere? C: His money was fmished, and he

did not know people in that country.
10 Those were aJI challenF,es on B: I want to become a doctor one
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the outside, called extrinsic day.
motivation. What pushes us c: I want to move overseas.
from inside or "intrinsically"? A: I want to help my family to have a

better future.
11 Potential: Which would you A: The old car is better.

choose a racing car with a baby B: Where the racing driver is.
behind the steering wheel or an C: The old car.
old car with a racing driver
behind the steering wheel?
Why? A: The baby can't drive.

C: The baby can't reach the pedals.
B: The racing driver can handle even
an old car well.

You can have much potential A, B, C: The racing driver in the
but waste it, what would be the racing car.
best situation?

12 Direction: Now that we have A; He will just sit there.
the best driver behind the B: He will waste petrol.
steering wheel what will C: He will go to the wrong place.
happen ifhe does not know
where to go?

What will happen if you fail to A: Nothing will happen.
have a plan for your life? B: I won't go anywhere.

C: I won't be a success.

4.3.1.3 Learners starting to practise critical thinking.

During the teaching! learning intervention some learners

started to practice critical thinking and as they grappled

with the information, integration was initiated.

4.3.1.3.i Cause & Effect

A Newton's Cradle was used to demonstrate Newton's third

law which states that foe every action there is an equal and
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opposite reaction. The fact is that every action that we take

or decision that we make, certain consequences follow, and

we should therefore think critically about our thoughts that

become our actions, beforehand. As one ball is pulled out

and released, one ball on the opposite side starts swinging,

indicating the effect that one action has on other aspects of

our lives. After a demonstration of Newton's Cradle (See

appendix M) and an explanation of the consequences to our

deeds elicited the following responses: School S: "Wow!

That is so coo)." School B: «Now I see that what 1 do

affects everything else." School C: "That means I must not

just do things, I must think and plan firs!."

4.3. /.3.ii Time Management

A discussion on time management followed and I asked:

"How can we invest time rather than to waste time?"

Learners ·commented: Learner A: If I use my time and I stop

being lazy, then I can do more." School B: " I can rather

read a book on how to become successful than waste time In

front of the TV."
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Thinking Skills

The teaching of thinking tools and how to practically apply

these tools followed and learners form school A

commented: "I can use these tools and stay out of trouble."

"These tools can help me when J must decide what to do."

School C: I can make better choices now that I know what

tools to use."

The following table is a summary indicative of some of the

learners' responses to initial critical thinking. While not

yet proficient critical thinkers, during the teaching and

learning intervention, some learners emerged who could be

said to be on a path towards critical thinking.

Table 4.7 Leaners startiDg to pracme critical tbiakiag.

No. Teachin~n -~mg Activities Learners' Resoonses
14 Demonstration ofNewton's A: Wow! That is so cool.

Cradle: Explaining B: ow 1see, what Jdo affects
consequences to our actions everything else.

C: That means J must not just do
things, J must think and nlan first!

15 Time Management: Time is like A .If I use my time, and I am not
money. "lnvest or waste" lazy J can do more.

B. I can rather read a book on how
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to become more successful than
waste time in front of the TV

16 Teaching Thinking Tools A. I can use these so that I can stay
out of trouble.
B. These can help when I must
decide what to do.
e. I can make better choices now
that I know what tools to use.

The responses of the learners at Schools A, B &C, during

the teaching & learning activities, were thematically

analysed using open and axial coding. The results are tabled

as follows:

Table 4.8 Summary ofintervention: Axial coding: A continuum of

critical thinking skilb and abilities

Categories Critical thinking levels
ACADEMIC Pre-critical Awareness Emergent Proficient

application
Responsibility A: 'I don't No evidence
for own learning know' for this level

indicates of the
precritical category.
level.
B: I never
feel that I am
in control of
my
schoolwork.

Knowledge There is so So, there are
much to some things
know I hope we need to
I'll know it learn to be
when ['m successful?
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bi~.

Stud)' skills B: I can A: Poor Levi
never Strauss, some
remember ofour people
anything I also suffer
study. like him.
C: The work
is too
difficult.

LIFE SKILLS
Overcoming C: I never B: Beethoven B: If Edison
Barriers know what to could not can

do when I even hear overcome
face a what he challenges
challenge. composed. then we can
B: I just think Other peop le too.
I can't and enjoyed the
give up. music.
A: We have C: Beethoven
so many used his
jobless and talents.
poor people,
they can't
helD it.

Bouncing back A: I thought B. So if we B: When I
from failure poor people can learn fail 1will

suffer and what the think of this
that's the rules of life man, and
way it will are, then we keep going.
stay. can also be C: We must
B: Some successful just learn
people can and not fail. those rules
get help then. and use
C: So, ifl'm them.. in trouble 1
must try
aJ!:ain.

Self- talk A, B&C: A: I must B: When I
1 had no speak fail a test 1
ideas that 1 positive must not say
even talk to things. I am stupid.
myselfl C: When I
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can't do the
Maths, I am
going to say
that I can
until I can.

Planning A, B&C: B: If I plan A: I have a
How do I then I am plan to move
know what is sure ofwhat away from
going to I must do. the
happen C: I can plan township,
tomorrow? and save now I can

time, so that I see it can
don't do happen.
wrong thinl!S.

Entrepreneurship B: Aren't B: That B: I can be a
you born an means I must good
entrepreneur? leam about entrepreneur
C: It's for big some stuff to ifl can set
businessmen. become an goals and
A: I will entrepreneur? use my time
never know C: Anyone wisely.
all oftha!. can be

successful
then.

Motivation A: I just A: So bad B: So, it is
don't want to things that better to
fail happen must have

help us 10 intrinsic
want to do motivation.
better, not lie That will
down. help me

loneer.
Goal Setting A: How do I C: So if! C: lam

know what to have some going to
do goals, I can work out
tomorrow? do things to some goals
B: How can accomplish this
it help me? it afternoon

when I gel
home.

Tune A: I see the C: I can stop C: So, if I
man3l1:ement people sit watching so use my time
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around all much TV and plan it I
day they will get
have lots of more done,
time. and finish

my
homework
earlier.

Self-knowledge A: [am not B: So, [ don't A: If I do the
clever. have to things I can
B:Mymom worry if I'm do, [can
says I will clever or not, make
never do I must just progress.
Maths, she use what I've B: I'm going
also can't got! to work on

the things
that I can do
within my
ability.
C: I think I
have just
been lazy,
now I see I
must work
with what I
have l!at.

Thinking tools C: What are A: How can I can use I can use
thinking we learn some of the
tools? about these tools in thinking
B: [have thinking the exams! tool FIPJ to
never heard tools? find out
of that. B: What can how the
A: I don't we do with man who
know. thinking had an

tools? accident
needs help.

, Thinlcing IDOl FIRST IMPORTANT PRIORITY see appendix 0
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4.4 Post-intervention data

4.4. J Learners who may become proficient critical thinkers.

After the teaching and learning intervention, where a series

of lessons were given, learners were given the opportunity

to complete Learners' Questionnaire #2. (See appendix D)

Examples of the questions that were asked include the

following:

"How would you think differently about the future?"

"Do you have the tools to think differently now?"

"What have you learnt this week that will help you to

change the way you think and learn?"

Qualitative data was collected. Learners were given the

opportunity to expand on some of the questions rather than

just a yes/no response. Scoring was on a scale from zero to

ten, where 0 indicated no critical thinking indicated in the

response, 5 indicated come critical thinking and 10

indicated true critical thinking. The typical responses

indicate that the learners responded differently after
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intervention In the teaching/learning activiries, and they

applied some critical thinking in answering the questions.

Their responses indicate that they are predisposed now to

become proficient critical thinkers.

The consequence of using the PAR approach is that not only

does the educator/research find information about critical

thinking practices, but the activities themselves tend to

increase awareness of critical thinking and leads to more

proficient critical thinking among the research participants.

The following tables 4.9 and 4.10 summarises some of the

responses of learners' questionnaire #2, after intervention,

which clearly indicate the implementation of critical

thinking activities.

Table 4.9 Leaners predisposed to proficiency in critical thinking.

Learners' Qucstiollnaire #2

Question n05. \\ hat ha\e ~ou learntlhat can change Ihe \"'~ ~(}u think &
learn'?
School A:
• [ am so happy that [ have learnt about thinking.
• I learnt that if you are doing something you have to think before you do
sornethin .



134

*1 have learnt how to trust myself and how education is important
*If you want something you can work at it even if you are not that educated
*1 have learnt thinking tools.
*1 helped me to learn about thinking tools and how to set goals.
*1 have thinking tools that can change my thinking and I can be me without
money
*Tools that can help me to change the way I think and learn
*Thinking principles that can help me.
*It has changed the way 1think and the way 1am.
*1 must not give up because 1am poor, I must persevere and be educated.
*Education is important and so is my future.
*1 have learnt how to deal with problems within myself.
*How to change things in an easy way.

School B:

*1 changed to a different person in my work
*To consider all factors before 1act.
*To think carefully about answers, friends, make the right decisions
*1 have new tools to help me think
*1 look at the future as ajoumey now, and I am able 10 plan.
*The biographies have inspired me to persevere despite challenges.
*1 used to say "I am a failure" , but I have learnt that it will affect my future,
now I can have goals and aims and learn from others
*[ can now think about something in different way and that can help me.
*1 have learnt how to work better in life and to know that I can become
successful in whatever job 1want to go into.
*you should think before you act
*There are consequences to what we do. Things don't' just happen.
*1 won't be successful automatically, but I need to work at it and use my new
*thinking tools.
*1 must think ahead, and [ know to use thinking tools to decide what to do.
*1 learned that just because you go to school doesn't mean you will become
successful. You must use the time wisely; use the thinking tools by putting
them into action and be determined to reach your goals.
*' have learnt to think about what' can change and what I am doing can
change me.
*' wiU look at life more seriously.
* 0 matter what happens in your life, don't give up and stay positive in what
you do.
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"It's imPOrtant to think when YOU are in a hard situation.
School C:
"Thinking tools will help me to be successful.
"I must take action and not wait for things to happen.
"I can use thinking tools.
". must learn from mistakes and think better.
"Take action and be motivated.
Use thinking tools.
"I have learnt new skills that can change me for the better.
". had to look inside of me!
"I must think a lot and believe in myself and always do the best in my life.
"Intrinsic motivation; it really made me change about how & think and learn.
". have to change my behaviour.
"I must read a lot and try hard.
"The thinking tools and the rules of thinking have helped me.
". must have goals that are SMART and • must take action and do it now.
"I have learnt that. can achieve my goals
". must be positive, not negative, and watch my self-talk.
"Use your tools and change you behaviour
"Goals and thinking tools helped me.
". have learnt that I can never give up too quick in what I do, and want to
become and • must take more positive action than negative action.
"Before 1did not think about my acts and now. think about all of those.
"I will think positive thoughts from now.
". have learnt that with every decision come consequences.*' have learnt about entrepreneurial attitudes, knowledge and skills.*. see a brighter side of thinking and self--talk affects my life.
"Every action has a similar and opposite reaction, so I will think before I do
anything - positive or negative
"I understand education more clearly and I have new thinking tools to
understand life better.

Table 4.10 Learners predisposed to profICiency in critical thinking.

Learners' Questionnaire #2

id, • don't have to sa so to myself.
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*The future is important to I must say positive things now.
* I must speak to myself in a special way, I a special.
*1 want a better education, so I must speak to motivate me to carry on
learning.
*/t is very important; you cannot make the right decision without speaking

well to yourself.
* I want people to know what I want for the future so I must first speak well to
myself, then to others.
*1 have to make my own decisions so I must speak well to myself.
* It is important because I talk to mvselfto tell myself what to do.
&laooI B:
* Whatever you say to yourself you will believe it, even ifit was bad! Ifyou
say it for quite some time, "You're a loser," you will come to believe it.
* I can influence myself in a positive or a negative way.
* If you say bad things about yourself you will fell bad, and vice versa
*If I talk well to myself it changes the way I am felling
*Some of us say negative stuff to ourselves; and that will affect our future. If
you say positive things to yourself you will fulfill your dreams.
*It can either make you excited or it can make you sad.
*Whatever you say to yourself will affect you.
*Ifyou say bad things to yourself you will become those bad things.
·Ifyou say nasty things to yourself, it will affect you and you wanting to do
something, but ifyou say good things, you will be able to do something
without a hassle.
• When you talk yourself down, it is not good for your self-esteem.
·Ifyou say negative things, you will start to believe it.
*It defmitely matters because if you tell yourself you will never succeed you
are talking yourself into the bad situation, but ifyou encourage and help
yourself you will talk yourself into being the best you can be.
·lfyou play a bad tape in your head you will do bad, but ifyou play a good
one you will do well in your life.

& ..001 C:
·Ifyou only worry about things then you do worrying things.
* If! talk nice to myself! will talk nice to others.
* The decisions I make will be influenced by what I say to myself.
• If! talk ugly to myself I won't have respect for others.
* If! speak in the proper way I will do things in a proper way.
* I must respect myself and speak properly to myself,
* What you say to yourself could decide your future.
• They will decide what happens in your future.
• I cannot say rude things and exoect to be successful.
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* I must think what I say to myself.
* If I think negatively I will do something wrong.
*It matters if I speak positive things or negative things to myself because it's
going to affect my life and my future.
* The way you talk to yourself is the way you act.
*Sometimes you can be too hard on yourself and that's bad
* I want to motivate myself, talking about how others never gave up and then I
will share it with others.

After the teaching and learning intervention all three

schools indicated a significant difference in all aspects.

Schools B & C show learning enhanced in self-image,

thinking tools, planning for the future as a result of

intervention than school A. For the other aspects there is a

difference between all three schools where School B shows

more critical thinking than C and C more than A

The graph below is a comparison of the outcomes of the

intervention in all three schools. The results may indicate

the impact that the teaching intervention made and may also

indicate whether there is a difference in the degree to which

such an impact, if any, is evident.
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Grapb 4.4: After Intervention Results

• School A 0 School B • School C

After the intervention, Learners' Questionnaire # 2 was

statistically analysed and the following results emerged

from the analysis. These results can give an idea whether

there was any significant difference in the learners' use of

critical thinking after the teaching intervention. Learners

from school B scored higher in every aspect addressed in

questionnaire # 2.

The table below illustrates that after the teaching and

learning intervention all aspects showed a significant

difference.
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Table 4.10 After Intervention's Aspects witb Significant Difference

Significantly Different Not Significantly Different
Self imlll!.e
Decision-making
Thinking tools
Future
Money
Education
Outcomes of intervention
Overall after intervention

4.4 Intervention Effect

Learners' Questionnaire # I before intervention was

compared with Learners' Questionnaire # 2 after

intervention. The same aspects in each questionnaire were

compared and in comparing individual aspects the

difference between before and after intervention, proves to

be significant, which is substantiated by the overall result.

Ideally one would have preferred to have given the same

questionnaire to the learners, but to avoid repetition,

boredom and help engagement and interest, the

questionnaires before and after intervention are not

identical. Questions of similar levels of difficulty, interest,

and critical thinking were asked.
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Grapb 4.5: Before and After Intervention
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The teaching and learning intervention focused main lyon

equipping learners with tools of critical thinking, and graph

4.5 above clearly indicates that the learners have been

informed of tools that could equip them to practice critical

thinking. The Paired T-Test was used to determine the

significance of the intervention.

Table 4.11 Significant Difference oftbe Intervention

The table 4.11 below shows the aspects of significant

difference before and after intervention. It is clear that
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every aspect shows a significant difference after

intervention. (See Appendix X Paired T-Test) [Before and

After Intervention]

Silmificantly Different Not Significantly Different
Self image
Decision-makin~

Thinkin~ tools
Future
Money
Education
Overall outcomes of intervention

4.5 Conclusion

The results as described in this chapter clearly indicate that

there was a significant difference in the understanding and

knowledge of critical thinking in the learners of schools A,

B & C before and after the teaching and learning activities

intervention.

My research question # 4: "How effective is classroom

based facilitation of critical thinking?" deals with the

effectiveness of classroom based facilitation of critical

thinking, and even though the evidence clearly indicates

that the learners have been informed of tools that could
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equip them to practice critical thinking, indicating that

teaching critical thinking can have an impact on learners,

the question arises whether these practices can be sustained

when teachers don't teach or practise critical thinking

themselves.
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THE THINKING PRACTICES OF PARENTS,
TEACHERS AND LEARNERS: AN ANALYSIS OF
THE RESEARCH FINDINGS.

5.1 lDtroduction

In this chapter the results of the research findings from the

parents' questionnaires, the pre- and post-intervention

learner questionnaires, the teacher interviews and the

teaching and learning activities as described in chapter 3

are analysed and interpreted. The pre-intervention data

(parents' questionnaires, learners' initial questionnaires

and teachers' interviews) are analysed first, and this section

is then compared and synthesised in order to build a rich

description of the pre-intervention context. The

intervention data is then analysed and interpreted, and

compared and synthesised with the pre-intervention data.

Finally, the post-intervention questionnaire data is analysed

and interpreted and a final synthesis is done.

5.2 Pre-hterveDtioD Data

5.2.1 Parents
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Analysis of the results from parents'

questionnaires.

The findings from the parents' questionnaires give us an

initial description of the critical thinking practices in the

learners' home environments in terms of whether or not

parents engage in critical thinking for decision making,

planning, managing their finances, and so on (see Appendix

A for the actual questions asked in the parents'

questionnaires).

The responses from the parents' questionnaires at the three

different schools were compared and the findings indicate

that there is a significant difference in how parents make

decisions, what their reading activities are, how they rate

their job satisfaction, how they manage their finances, how

they see themselves, how they present themselves, and so

on.



145

Overall, school A parents do slightly less critical thinking

activities than the school B or school C parents. In terms of

job satisfaction however, the school A parents indicate

significantly less satisfaction than the other two groups, as

with self image and image projection through clothing.

However, in term of forward planning generally as well as

with regard to money and finances, these parents

'outperformed' the other parents. Interestingly, school C

parents, have the greatest level of job satisfaction. School

C parents have the highest overall scores, only slightly

higher than School B parents.

The thinking practices of parents and home life.

From the results the picture/pattern that emerges of the

home with regard to critical thinking (debate, discussions,

decision making, etc), is clear. There is a definite

correlation between the thinking practices of the parents

and their children. Where the parents have not been role

models in terms of training their children in critical

thinking, the children too will lack understanding and
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application of critical thinking skills. It is therefore very

important to train parents in the use of critical thinking

skills, so that they in turn can assist their children in

learning and using critical thinking skills. The home

environment should be an educational environment as well.

The school environment, therefore, should strongly and

deliberately promote critical thinking practices.

Paul (1994) maintains that critical thinking is fundamental

to education for a free society. He believes that children

should be encouraged from a young age to think for

themselves. It is therefore vital that parents assist their

children in critical thinking. The parents themselves should

be informed how best to assist the young in critical

thinking.

The importance of critical thinking cannot be

underes.imated. In many cultures the children are socialised

into following authority figures and not questioning their

pronouncements. Parents and teachers through positive and

negative reinforcement do such socialisation. Most
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individuals reach adulthood in this socialised form. The

results of such socialisation are the antithesis of critical

thinking. In fact Freire calls the first step in critical

thinking 'desocialisation.' (Freire, 1974)

Davis (2001) maintains that the parents play a pivotal role

in their child's education. Parents expect the school to

produce a child with strong performance abilities, but they

have to understand that learning is developmental, and that

the home plays an important role in laying the foundation

for critical thinking. The child comes to a place in his

maturation where he is ready to learn certain aspects of

learning if he has been predisposed to thinking critically.

The parents must provide rich experiences, building

curiosity and allow intriguing discovery to take place and

interact with their children in such a way that learning

success is guaranteed.

5.2.2 Learners
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Learners' questionnaire No I

The results of the Learners' Questionnaire # I indicate that

learners have very little understanding of what critical

thinking skills, abilities and practices entail. They therefore

do not apply critical thinking skills in decision-making, nor

in planning their careers and future. They do not

strategically plan what to do with their money or what to

wear. They also do not practise critical reading, and do not

take a critical approach generally to their own education.

When comparing the responses from Schools A, B & C, it IS

clear that none of the learners scored well on using critical

thinking tools; or forward planning abilities. It is therefore

not surprising that learners' self-esteem is correspondingly

low.

In his research, Quinn (1997) has found that there is a

direct correlation between a low self-esteem, limited skills

of social interaction, an inability to transfer skills across

subjects and critical thinking. " I wish s/he would think

before s/he opens her/his mouth," in his experience, is a
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common cry from teachers/parents. O'Connor (2002) states

that true self-esteem requires an accurate appraisal of one's

abilities in comparison to those of others. He continues by

saying tbat a poor opinion of the self-esteem is part of the

problem for a great many troubled youth, no matter how

their troubles are manifested. Focus on the critical thinking

of such students would assist them in an accurate appraisal

of self and the ability to improve self, through appropriate

problem-solving skills.

John Dewey (1910) defines critical thinking as "reflective

thougbt"- to suspend judgment, maintain a healthy

scepticism and exercise and open mind. These three

activities called for the active, persistent and careful

consideration of any belief in the light of the ground that

supports it. Dewey's definition suggests that critical

thinking has both an intellectual and emotional component.

Thus critical thinking helps to maintain a balanced view of

self tbrougb students' ability to critically examining a

problem, finding a solution, evaluating failures, learning
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from successes and failures without "giving up" or "falling

to pieces."

Brightman (2003) states that critical thinking can be

nurtured through co-operative learning. He is of the opinion

that there is overwhelming evidence to confirm that

students produce higher achievements and have a higher

self-esteem. Johnson & Johnson (1994) report that the

average student in co-operative learning, using critical

thinking skills, achieved about Ihree-/i/lhs a standard

deviation above on self-esteem measures than their

competitive learning students counterparts.

The findings of Learner Questionnaire # I also indicate that

the learners do not apply critical thinking at home. It is to

be expected that if critical thinking is not prevalent in the

home, then it will not be prevalent at school, unless the

school makes a concerted effort to teach and foster critical

thinking in the learners. Bernstein (1996), explains how

social position affects schooling - schools tend to espouse

middle class values, so children from middle class
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backgrounds tend to 'fit in'; while children from working

class backgrounds do not.

5.2.2.2 Comparison of parents' and learners' initial

questionnaires

An ANOVA test was done to compare parents' questionnaire

and the learners' Questionnaire # I findings, in order to

show similarities and differences in critical thinking trends

between parents and their children.

A Paired-Sample T Test was run on the parents'

questionnaire and the learners' questionnaire # I. This test

may indicate whether there is any significant difference in

their thinking. For this comparison learners' questionnaire

#1 was compared to parents' questionnaire. (See Appendix

W: Paired T-Test) [Parent and Learner]

The results clearly showed the differences in the thinking

between parents and their children,



152

The comparison between parents and children from all three

schools give us an indication whether parents and learners

have mastered critical thinking tools, and whether they use

critical thinking in decision-making and planning their

futures and careers, what they will do with money, what

they will wear and their self-image, as well as the

importance of reading.

Parents in general display indicators of emergent critical

thinking skills more so than their children, except in terms

of decisions about their career. A T-test was done to

compare parents' and children's critical thinking abilities,

the results are as follows:

The findings indicate that parents and children think alike

in some of the aspects, such as decision-making, the

importance of reading, how they plan the future and their

career, as well as how to spend money and their knowledge

of thinking tools, but significantly different in terms of

choice of clothing and self image. (See Table 4.3 and Graph

4.3.)
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5.2.3 Statistical Tests & Findings

a) Test for data distribution:

The skewness was run on each variable to measure the

normality of the quantitative data. The normal distribution

is symmetric and has a skewness value of zero. The

variables are thus normally distributed (See appendix #:

Descriptive Statistics). A T-Test and A One-Way ANOVA

can be calculated on the data.

b) School results comparison:

One-Way ANOVA (analysis of variance) tests were run to

establish whether there is a significant difference between

the responses of the parents of the three schools.

Table 4.1 summarises the results of the A OVA tests. The

following aspects were found to be significantly different at

a 90% level of significant.
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Between schools A on the one hand and Band C on the

other hand, there is a significant difference in self-image

and decisions about clothes.

Schools A & C show no significant difference in their

decision-making about clothes, but school B is significantly

different from A & C.

5.2.4 The thinking practices of teachers and school life:

The results from the teachers' interviews clearly indicate

that the educators at schools A, B & c are not proficient in

understanding, applying & teaching critical thinking skills.

The pattern could be representative of the majority of

schools in South Africa. Clearly this is a matter of grave

concern and the transformation that so many people desire

for the South African society will not manifest until the

issue of critical thinking has not been addressed.

Educators must be able to define and understand critical

thinking before they would be able to facilitate the learning
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of critical thinking (Davis, 2001). The fostering of critical

thinking in the classroom is often not evident in learners.

Paul (1994) is of the opinion that many educators have not

learnt that art of disciplined reasoning and do not

understand the relationship between thinking, knowing and

learning. This lack of critical thinking about education is a

grave concern (Schrag, 1988). If educators are unaware of

the relationship between thinking, knowing and learning,

then there is a strong possibility that learners will not be

aware of the importance of acquiring theses skills. The role

of the educator in this process is of extreme importance.

According to Linskie (1977) the teacher plays a vital role

and is the key to helping the learner to master effective

thinking and learning.

Critical thinking is an active process, while for most

students, listening to lectures is a passive activity. Davis

(2001) is of the opinion that thinking skills in children

should be a vital concern among educators and that the key

to thinking lies in how the teaching process is conducted.

According to him children are unlikely to develop thinking
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abilities if a high percentage of their learning activities IS

simply geared to completing pencil-and-paper activities,

especially if these activities are fill-in-the-blank workbook

pages.

The need to teach higher order thinking skills is not a

recent one. Carr (1988) quotes Raths et al (1967) as

decrying the lack of emphasis on thinking in the schools.

They note that memorization, drill, homework, 'the three

R's' and the quiet classroom were rewarded, while inquiry,

reflection and the consideration of alternatives were

frowned upon.

Robinson (1987) states the if learners are to function in a

highly technical society, then they must be equipped with

life-long thinking- and learning skills necessary to acquire

and process information in an ever-changing world

Individuals who think critically can think for themselves:

they can identify problems, gather and analyse relevant

information, in a systematic way and come to reliable

conclusions independently (Freire, 1994) Critical thinking
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should thus be a vital component of education. The purpose

of specifically teaching critical thinking is to improve the

thinking skills of the learners and thus better prepare them

to succeed in the world. (Schafersman, 1991).

Clement & Lochhead (1980) suggest that we should be

teaching students how to think instead of teaching them

what to think. Bonnet (1994) states that the problem of a

too structured and rigid curriculum leaves no room foe

learning and thinking in an active way.

Mc Peck (1981) believes that institutions can greatly

benefit from including teaching thinking. Paul (1994) is of

the opinion that critical thinking is a tool necessary for

survival, and states that educators have not yet learned the

art of disciplined reasoning, and educational institutions

are totally ill prepared for change.

Fisher (1990) believes that a student can be taught to think

and he uses Bloom's taxonomy of cognitive learning to

indicate that critical thinking can be equated with the
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highest of the levels, viz. evaluation. He states that in

teaching for thinking, a student can become an active

participant and not just a passive observer in school. The

school can become a more interesting and challenging place

for a child.

The question arises how critical thinking is related to

Bloom et ai's Taxonomy of the Cognitive Domain? Huitt

(1994) is of the opinion that Bloom and his colleagues

(1956) proposed that knowledge is actually composed of six

successive levels arranged in a hierarchy: knowledge;

comprehension; application; analysis, synthesis and

evaluation. Seddon (1978) suggests that the synthesis and

evaluation may be two separate entities. There is some

evidence to categorise critical thinking as evaluative and

creative thinking as synthesis. Huitt feels that it is

important to make this distinction in order for educators to

compare and contrast it with non-critical thinking. He gives

the example of non-critical thinking as a form of habitual

thinking (thinking based on past practices without

considering current data) and brainstorming, (say whatever
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comes to mind without proper evaluation) of which

educators should be aware and skilfully guide their

students. Huitt feels that educators should identify the best

methods of instruction in each aspect of the critical

thinking process. Only when educators have acquired the

necessary expertise in the field of critical thinking would

they be able to skilfully lead their learners.

Quinn (1997) feels that generations of children have been

betrayed as they leave school and are no better critical

thinkers or less gullible than the previous school leavers.

He points the finger at teachers, not because they are solely

to blame, but according to him, they have not even tried to

change things.

Kirkwood (200 I) is of the opinion that teachers can help to

improve the quality of thinking in their students.

]oyce, Calhoun & Hopkins (1999) maintain the refinement

in the curriculum and the inclusion of thinking through sets

of changes will prepare learners for the future. The new
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structure of school improvement will be achieved through

inquiring schools, and students will achieve through new

thinking strategies.

Clustering occurs where learners at School Bare 'well­

precursed' (Gee, 2000) for critical thinking, while learners

at school A are not 'well-precursed'. The indication is there

that the learners at school B have been made aware of

critical thinking simply because they have been exposed to

a greater world out there. Boucher (1998) believes that

children are naturally intrigued by the world around them

and that they use everyday materials to think of new

questions and to make meaning of the world around them. It

is commonly known that generally speaking the learners

from the township school have less exposure to that which

can intrigue and stimulate them to think and question and

learn about the world around them. Educational change

should ensure equity in terms of educational provision and

promote a more balanced view, by developing learners'

critical thinking powers and their problem-solving abilities.

(Van Der Horst & Mc Donald, 1997)
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Bonnet (1994) is of the opinion that the teacher is the

person who mediates the curriculum in the specific context

in which education occurs and is therefore the one who has

a substantial interpretive and formative role to play. The

teacher is the person who has to make on-going decisions

concerning how to create and sustain an environment within

which critical thinking and learning will he most likely to

flourish. The important element of a teacher's professional

responsibility must be taken seriously, in order to develop

children's thinking.

According to Ristow (1988) critical thinking skills, were

previously regarded as a fluke of nalure or a genelic

disposilion. It is reported, however, that the direct teaching

of creative skills can produce better, more critical thinkers.

Collon (2002) claims that teacher training is a key factor in

the success of any program to teach critical thinking. Carr

(2002) states that every teacher should crcatc an atmosphcre

in the classroom where students are encouraged to read
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to read deeply, question, engage In divergent thinking, look

for relationship among ideas and grapple with real life

issues. The teacher trained in critical thinking would be ID

a position to assist students to engage in critical thinking.

Hoover & Patlon (1995) states that one of the single

greatest tragedies in education occurs when students are

allowed to progress through school without developing

effective critical thinking and study skills. They maintain

that this is a process that should begin in early elementary

school and continues throughout one's schooling and

beyond. The educators play a pivotal role in the mastering

of these skills.

5.2.4. i Findings from Teachers' Interviews:

The teachers of the Grade seven classes of Schools A, B &

C were- interviewed prior to the teaching/learning

intervention. The purpose was to determine whether the

educators understand, use and teach critical thinking in

their professional and private lives.
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The teachers of all three grade seven classes at Schools A,

B & C had little or no understanding of critical thinking

skills and practices. Teachers' responses to the interview

questions fall into three broad categories: I) Understanding

Critical Thinking 2) Using Critical Thinking 3) Teaching

Critical Thinking. Within each of the three categories

identified, the teachers were placed along a continuum from

'pre-novice' to 'novice' levels.

The findings indicate that teachers are generally not critical

thinkers themselves - if they do engage in critical thinking

activities, then it tends to be at the 'novice' level. Without

a good knowledge base in critical thinking, understanding

of critical thinking approaches, and an ability to apply

critical thinking tools in their own contexts, it would be

unreasonable to expect teachers to be able to teach critical

thinking to others.

Palonsky (1993) maintains that the profession of teaching

assumes 'that good teachers possess a special knowledge
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base - a codified or codifiable aggregation of knowledge,

skill, understanding, and technology, of ethics and

disposition, of collective responsibility - as well as a

means for representing and communicating it'. Shulman

(l987) identifies seven categories of teacher knowledge.

These include content knowledge, general pedagogical

knowledge, curriculum knowledge, pedagogical content

knowledge, knowledge of the learners and their

characteristics, knowledge of educational contexts, and

knowledge of educational ends, purposes, and values and

their philosophical and historical grounds.

Shulman (1987) maintains that 'pedagogical content

knowledge' lies at the heart of teaching because it

represents the ways in which teachers 'blend academic

content with teaching methods, organize instruction, and

unite all these elements with the interests and abilities of

the students in tbeir class'. Shulman (1987) claims that

'teachers' knowledge of the content affects both what

teachers teach and how they teach it' In this way, 'teachers
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are likely to emphasize those areas in which they are more

knowledgeable and to avoid or de-emphasize the areas in

which they have relatively less content knowledge'. Almost

two decades ago Shulman (1986) argued Ihat teachers'

'pedagogical content knowledge' is the 'missing paradigm'

in the discussions surrounding the issue of knowledge.

Grossman, Wilson and Shulman (1989) outline four types of

'pedagogical content knowledge', namely content

knowledge, substantive knowledge, syntactic knowledge,

and beliefs about the subject matter:

Content is the substance of the discipline, the facts,

principles, concepts (Grossman, 1989);

Substantive knowledge is associated with the structures of

the discipline and the paradigms in which such structures

are located so as to guide inquiry (Grossman, 1989);

Syntactic kno;"ledge is created in the discipline, about the

canons of evidence (Grossman, 1989);

Beliefs influence what teachers select to teach and 'n turn

how such subject matter is interpreted. Grossman, Wilson

and Shulman (1989) point out that beliefs have not been
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thoroughly researched and are less understood than the

other identified areas of knowledge.

If we relate these general concepts to the context of

teaching critical thinking then it is clear that teachers

would need to firstly acquire content knowledge of critical

thinking - that is a basic grounding in the concepts,

approaches, and tools of critical thinking.

Secondly, teachers need what Grossman (1989) terms

'substantive knowledge' of the field of critical thinking.

This would involve the teachers beyond a basic grasp of

concepts, approaches, and tools of critical thinking - into

areas of debate and discussion around critical thinking.

Teachers would be required to identify different critical

thinking ideologies - for example comparing a collective

empowerment approach (Freire, 1994), with a more

individualised approach.

Thirdly, teachers need what Grossman (1989) calls

'syntactic knowledge', that is the ability to explain and
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clarify the discipline of critical thinking in terms and

language appropriate to the level of the learners. This

would be an advanced teaching skill and only acquired after

a basic understanding of critical thinking has been

mastered.

Finally, teachers would need to value critical thinking and

its role in teaching and learning. While teachers

interviewed did value critical thinking - this was more that

the level of 'idea', they believed that critical thinking was

important, but they did not know how to go about teaching

it. This is something that could be built on. As teachers

already sense the importance of the critical approach, one

of the barriers to innovation in the classroom is thus

already addressed.

Bernstein (1996) argues that in formal educational

knowledge, curriculum represents what counts as

knowledge, pedagogy represents what counts as val id

transmission of knowledge, and assessment or evaluation

represents what counts as valid real isation of th is
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knowledge by those who have been taught it. Through the

application of pedagogy, specialised knowledge may be said

to change in the process of being selected, simplified,

condensed, repositioned and refocused for purposes of

transmission (Bernstein, 1990). The concept of

recontextualization as developed by Bernstein's work (1990,

1996) suggests that knowledge transformation takes place in

a process 10 which one form of specialised or academic

discourse is translated into another (education-pedagogic)

register. Curriculum, pedagogy and evaluation reveal the

distribution of power and the principles of social control of

society in their selection, classification, distribution,

transmission and evaluation of public educational

knowledge. The underlying principle that shapes

curriculum, pedagogy and evaluation is the educational

code, which is fully realised by the relationship between

classification and framing. Classification and framing

affect the authority structure that controls the dissemination

of educational knowledge codes.
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Framing determines the structure of pedagogy and provides

options available to the teacher and pupil in the control of

what is transmitted and received. 'Frame' is the context

within which educational knowledge is transmitted and

received. It determines the pedagogical relationship

between the teacher and the pupil. Boundary strength In

framing is in relation to what may and may not be

transmitted. Sharp boundaries between what and what not to

transmit strengthen the framing while blurred boundaries

weaken the framing of what is to be transmitted. Strong

frames increase the power of the teacher and reduce that of

the pupil over what, when and how the knowledge is to be

received in the pedagogical relationship. Framing can be

understood in relation to selection, sequencing, pacing,

communication, social relations, and evaluative criteria.

Recognition rules (Bernstein, 1996) provide the ability to

be aware of what meanings are relevant. They allow for the

informed identification of what counts as valid meaning and

good practice. Realisation rules refer to the ability to speak
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the legitimate text, to be able to reproduce that which

counts as valid knowledge and put it into practice.

Brown (1984) and Hayes and Alverman (1986) claim that

students and teachers alike must develop a capacity for

critical thinking through coaching, rehearsal and modelling,

in order to create an environment conducive to the

nurturing of critical th inking.

Pre-inlervenlion Dala

In an analysis to align all the pre-intervention data, the

conclusion is that parents, learners and teachers are not

proficient or experienced in critical thinking. There is a

lack of understanding and practical application of critical

thinking amongst parents, learners, and teachers.

Paul (1993) states that in a world of shallow values, instant

gratification and quick fixes, critical thinking is a tool

necessary for survival, and that the need is there to slice

through propaganda generated daily not only by self-serving
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educational bureaucrats, but also by a rainbow of vested

interest groups including parents, teachers and learners,

who seems to be ready to sacrifice the well-being of their

country to their short term gain. He states that we are not

educating our children, planning as rational people would,

for the economic and social well being of a country if we do

not see critical thinking as a tool necessary for survival.

He continues by laying the social and economic problems of

a country at the door of education. He sees the ineffectual

educational systems mirroring obsolete economic

institutions and structures, and urges parents, teachers and

children to realise that although the 21 SI century is upon us,

we are trapped in the 19th century thinking and 20 th century

arrogance and narrow-mindedness.

Paul (1993) feels that parents, students and teachers should

prepare the way for a new way of thinking, critical

thinking, by breaking down remnants from popular, if

incoherent, illogical and insupportable ideologies and

prejudices of the day. He feels that unless one thinks deeply
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and critically, one is still apt to be persuaded by deeply

flawed ideas. Unless everyone commits to critical thinking,

people will fail to see the sense in which critical thinking

provides a common denominator for all fields of knowledge.

He states that critical thinking in its legitimate,

comprehensive sense applies to every academic discipline

as readily as it applies to life beyond the ivory tower.

5.3 Intervention

5.3. J Analysis of research findings from Teaching and

Learning Activities

During the teaching/ learning activities, the grade seven

learners from Schools A, B & C were observed to determine

whether they understand and use critical thinking.

The responses of the learners at Schools A, B &C, during

tbe teaching & learning activities, were thematically

analysed using open and axial coding and the intervention

was summarised on a continuum of critical thinking skills
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and abilities, representing the following levels: I) Pre­

critical thinking, 2) Awareness of Critical Thinking, 3)

Emergent application of Critical Thinking and 4)

Proficiency in Critical Thinking. The teaching/learning

activities were categorised into academic and life-skills

aspects. (See Table 4.9)

5.3. J. J Learners at pre-criticaJ thinking level.

Many of the learners responded to the classroom based

activities at a pre-critical thinking level. This indicates that

most learners were not able to respond meaningfully to

questions asked, because they had not been exposed to or

instructed in critical thinking skills.

Bonnet (1994) claims that the quality of our thinking can

affect the quality of our actions serve to underline the

general importance of the development of a child's thought

for his/ her education. He reinforces this point as he

considers the development of a person's thinking has been
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held to be central to their educational development - its

relationship to the domain of feeling and attitudes.

5.3.1.2 Learners becoming aware of critical thinking

practices.

During the teaching/ learning intervention, some learners

became aware of critical thinking practices and they

responded accordingly.

5.3.1.3 Learners starting to practise critical thinking.

During the teaching/ learning intervention some learners

started to practice critical thinking and as they grappled

with the information, integration was initiated. Whilst not

yet proficient critical thinkers, some learners emerged of

whom it could be said that they emerged and are on a path

towards critical thinking.
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5.3.1.4 Learners who may become projicient critical

thinkers.

Tbe consequences of tbe PAR approach were also evident in

that the activities themselves increased the awareness of the

learners to critical tbinking and that also lead to more

proficient critical thinking among the research participants.

The data collected from the responses of the learners at

schools A, B, & C clearly indicate that the intervention on

teacbing ! learning activities gradually disclosed critical

thinking practices to the learners, and moved them to use

their newly acquired skills and knowledge. There was a

gradual increase in the amount of critical tbinking that was

done, first in teaching! learning activities; especially

towards tbe end of the second day of intervention, and

increased until significant evidence of critical tbinking

practices can be found in the responses of the Learners'
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Questionnaire #2.

Bloom (1956/98) claims that 'higher level' cognitive tasks,

such as assessing the accuracy of facts from documentation,

identifying problems in argument or comparing

generalisations and facts cannot be accomplished before

more straightforward tasks have been mastered.

Vygotsky's (1978) 'zone of proximal development' is

relevant here. New learning must challenge learners, but the

challenge should not be too great. The 'zone of proximal

development' should therefore be optimal. In the case of

children who experience difficulty with some of the more

basic skills, such as defining, describing, comparing and so

on, the 'zone of proximal development' between existing

knowledge and the acquisition of basic skills, rather than

critical thinking skills, should be the focus of teaching and

learning activities.
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5.4 Post - Intervention

Introduction

In analysing Learner Questionnaire # 2, it is clear that the

responses indicate that the learners are starting to apply

some critical thinking in answering the questions. After

intervention all three schools indicated a significant

difference in all aspects, in the use of critical thinking

skills. The learners are now predisposed to become

proficient critical thinkers.

Schools B & C show more critical thinking in self-image,

thinking tools, planning for the future and outcome of

intervention, after intervention than school A.

For the other aspects there is a difference between all three

schools where School B shows more critical thinking than C

and C more than A.
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The Learners' Questionnaire # I was also compared to

Learners' Questionnaire #2 and the same aspects in each

questionnaire were compared. The results indicated a

significant increase in the critical thinking activities of the

learners after intervention.

5.4.1 Post Intervention Data

The various aspects emanating from the questionnaire

indicate that classroom based facilitation of critical

thinking can impact on learners. The question immediately

arises whether change could be sustained without all the

role players' sustained integration of critical thinking

practices?

Self-image

As mentioned before, Brightman (2003) states that critical

thinking can be nurtured through co-operative learning. He

is of the opinion that tbere is overwhelming evidence to

confirm tbat students produce higher acbievements and have
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a higher self-esteem. Children seem to feel more in control

of the world around them and feel more confident in their

own abilities.

Decision Making

Rozakis (1998) points out that children make inferences

about the world around them from the times that they are

born. These inferences initially are based on feelings.

Developing the child's ability to use multisensory clues and

intelligences in making inferences and drawing conclusions

build confidence in decision making. The ability to make

firm decisions

Synthesis of the analysed data

Paul (1993) says that we have refused to face the facts

about.knowledge, thought and learning. He states that most

educators teach as if mere recall were equivalent to

knowledge, or they foolishly assume critical thinking to be

present wben, typically, it is not. Hence, parents, teachers
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and other authorities regularly order those under their

charge to "think!" while the truth is that they do not know

how to think effectively, and nothing in their environment

helps them recognise that the art of critical thinking can be

learnt. Although this should be the purpose of formal

education, what goes on in schools is unrelated.

Grabinger and Dunlap (1995) believe that the underpinning

belief of the planned learning experienced is that learning

takes place in a social setting where communication and

interaction are encouraged. Conceptual growth derives from

this interaction, particularly with regard to sharing ideas

and justifying and modifying personal perceptions through

testing them with others. Such collaborative learning also

promotes the acquisition of high levels of problem solving

and critical thinking through the involvement of

metacognitive processes. Both teacher and parent must be

trained to nurture the learner in this regard.
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Tama (1989) states that both teachers and students are

likely to experience frustration unless they have been

prepared for the change in expectations.

5.5 Conclusion

Miller & Connelly (2002) are of the opinion that critical

thinking is fundamentally a pursuit of truth. They feel that

much of who we are of the people we gave become is due to

our ideas and beliefs, and often the source of our beliefs is

other people, mostly our parents and our teachers. If we are

to be in control of our own beliefs, and to somehow gain an

understanding of the truth, we must be instructed, by

teachers and parents, in good reasoning so that we can be

aware of the ways in which our reasoning can go astray.

This implies that parents and teachers should be masters in

critical thinking to be able to lead the novice. Oliver &

Uterm.olen (1995) see students as too often being passive

receptors of information. Through technology the amount of

information available today is massive. This information

explosion is likely to continue in the future, Students need
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a guide to weed through the information and not just

passively accept it, Students need to develop and

effectively apply critical thinking skills to their academic

studies, to complex problems that they will face, and to

their critical choices that they will be forced to make as a

result of the information explosion and other rapid

technological changes.

Beyer (1985) sees the teaching of critical thinking as

important to the very state of a nation. He argues that to

live successfully in a democracy, people must be able to

think critically in order to make sound decisions about

personal and civic affairs. If students learn to think

critically, then they can use good thinking as the guide by

which they live their lives. He feels that critical thinking

should figure prominently among the goals for education,

including developers of curricula, educational researchers,

parents, teachers and employers.

Keefe & Walberg (1992) state that a physical and

intellectual environment that encourages a spirit of



183

discovery facilitates critical thinking in the classroom. The

parents play a crucial role in that they should facilitate

such an environment at home. Parents and educators must

work closely together to create a similar atmosphere of

critical thinking and lifelong learning at home and at

school.

Engaging in intervention of one week has proven that such

intervention can bring about change in the learners'

thinking practices. The challenge is to bring about generic,

permanent change in the parents, children and teachers'

thinking practices in social context and to sustain such

change, rather than decontextualised skills' acquisition.

Transformation of society rather that just a reproduction of

critical thinking skills is essential.

The question invariably arises again: "Can the learners

become proficient critical thinkers and be transformed in

their thinking practices if there is little or no facilitation

for such practices in the classroom?"
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THE STATE OF CRITICAL THINKING IN
OUR SCHOOLS: CONCLUSION &
RECOMMENDA T10NS

6.1 Addressing the research questions

6.1.1 Critical thinking in parents and learners

The parents' questionnaire as well as questionnaires I & 2

of the Grade 7 learners were formulated to determine the

thinking practices in parents and children in terms of the

levels of critical thinking and activities and to create a

baseline from which to engage in prolonged interaction with

the families' social practices of critical thinking.

The teachers' interviews helped to determine the

understanding, knowledge and levels of critical thinking

and practice in personal and professional capacity. Clearly,

one cannot generalise from the interviews with three class

teachers, but in my own experience and supported by

literature it seems as though critical thinking teaching and

learning io schools must be encouraged.
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6.2 Policy and practice

The Critical Outcomes developed by SAQA are in line with

the needs of the changing world of the 21 SI century of the

Information Age. Ironically the educators who are obliged

to prepare learners for the new world, have not been

prepared themselves and are unable to nurture critical

thinking in their learners. According to Johnson & Johnson

(1994) requiring students to be passive, silent and isolated

is still common practice and remains unchallenged in many

schools, despite the general understanding of the need for

the active participation of learners in their own education.

Paul (1993) sees schooling as collective self-deception

because classroom instruction around the world at all

levels, is typically didactic, one-dimensional, and

indifferent, when not antithetical, to reason. He feels that

blank faces are taught barren conclusions in dreary drills.

According to Paul "there is nothing poignant, no exciting

twist or turn of mind and thought, nothing fearless, nothing

modest, no struggle, no conflict, no rational give-and-take,
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no intellectual excitement or discipline, no pulsation in the

heart or mind". He is of the opinion that students are not

expected to ask for reasons to justify what they are told 10

believe, and they do not challenge the thinking of others

nor are they challenged in their thinking, Indeed, they do

not expect to have to think at all. He feels that such a

bleak picture does not typically disturb teachers, and what

is disturbing is that what teachers teach often makes no

sense to themselves!

Paul seeks to persuade his reader to understand that in the

world of accelerating change in which we live, a new form

of thinking and learning is required, a form of thinking and

learning that involves much more intellectual disciplines

and skills of self-evaluation than we have yet learned to

accept. He also feels tbat the economic progress of the

future will be increasingly tied to social, educational and

even "moral" progress. The economic well being of the

future will require the intellectual empowerment and

freedom of ordinary, not just extraordinary people. Critical

thinking is the essential foundation for adaptation to the
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everyday, personal, social and professional demands of Ihe

21" Century. Although the mind is instinclively designed

for habit, we have to now learn how 10 shape the mind 10 a

qualitatively different habit, that of change.

6.3 Tbe need for teacbers to be trained in critical

thinking

According 10 Masoga (2003) [he leacher, as an agenl of

change, can play a pivotal role in the teaching-learning

process. Masoga quotes Gregorio (1998: 26) who said," 0

educational system can rise too far beyond Ihe level of the

teachers in it."

At each educational level, thinking must be practiced in

each content field. This means hard work for Ihe educalor.

It is much easier 10 teach students to memorise facts and

then assess them wilh multiple-choice tests. In a course Iha[

emphasizes thinking, objectives musl include application

and analysis, divergent thinking, and opportunities to
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organise ideas and support value judgments. When more

teachers recognise that the facts that they teach today will

be replaced by the discoveries of tomorrow, the content _

versus -the- process controversy may be resolved.

(Gallagher, 1975)

The urgent need to teach thinking skills at all levels of

education continues, but we should not rely only on special

courses and texts to do the job. I nstead every teacher

should create an atmosphere where students are encouraged

to read deeply, question, engage in divergent thinking, look

for relationships among ideas and grapple with real life

issues, so that he/she can engage the learners in the class In

similar activities.

Ristow (1988) confirms that reports on current research

indicate that the direct teaching of critical thinking skills

can produce better and more creative thinkers.

Presseisen (1986) asserts that the most basic premise in the

current thinking skills movement is that students can learn
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to think better if schools concentrate on teaching them how

to do so.

6.4 Preparing learners for critical tbinking

Bonnet (1994) is of the opinion that children take time to

develop certain concepts as part of their own thinking. He

feels that children will differ in their aptitude with regard

to self- referencing of thought. Cognitive ability, individual

temperament as well as home background and cultures wi"

influence the disposition of children to engage in critical

thinking. He states that there are a large number of things

that, because of their limited importance, children need

only superficial knowledge, but there are other things,

which are important for children to have a deeper

understanding of in terms of their educational worth.

Learners should therefore have a solid foundation in the

basic skills.

Bloom (1956/98) claims that 'higher level' cognitive tasks,

such as assessing tbe accuracy of facts from documentation,



190

identifying problems in argument or comparing

generalisations and facts cannot be accomplished before

more straightforward tasks have been mastered.

Huitt (1994) is of the opinion that Bloom and his colleagues

(1956) proposed that knowledge is actually composed of six

successive levels arranged in a hierarchy: knowledge;

comprehension; application; analysis, synthesis and

evaluation.

Critical thinking is an active process, while for most

students, listening to lectures is a passive activity. The

intellectual skills of critical thinking-analysis, synthesis,

reflection etc. - must be learnt by actually performing

them. Classroom instruction, homework, term papers and

exams therefore, should emphasize active intellectual

participation by the student.

Getting students to write more is the hest and perhaps the

easiest way to enhance critical thinking. This is also the

answer to the question: "How did students learn critical
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thinking before there were formal critical thinking

exercises and modules?" Writing forces students to organise

their thoughts and think critically about the material. Ask

students to write short papers about pertinent topics, review

articles, even paraphrase new articles and textbook

chapters.

Large classes and student expectation of impartial grading

are two of the primary reasons to rely on multiple-choice

questions. These are constantly characterized as being

inimical to the promulgation of critical thinking. Mulliple­

choice questions can serve to enhance critical thinking if

they are designed correctly. Paul (1993) questions why

teachers still believe that teachers could quickly and

painlessly "give" learners the knowledge they need. He

replies that the answer lies in the important fact that the

mind can construct a truth and so "discover" it only through

the aet of disciplined, collaborative reasoning. We do not

come to our experience with blank slates we can form new

ideas and thought, only through the scaffolding of former

thoughts and it is therefore essential that we learn to think
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critically in environments In which a variety of competing

ideas are taken seriously. Critical thinking requires counter

thinking, opposition and challenge as well as support. He

argues that this is the only way to gain genuine knowledge,

and that there is no way around the need for the minds to

think their way to knowledge. Knowledge is discovered by

thinking, analysed by thinking, and most important,

acquired by thinking. It is therefore imperative that learners

are instructed in critical thinking, but then also nurtured in

the classroom to apply critical thinking at school, at home

and in every sphere of their lives.

Paul feels that when one lays the 21 SI Century global

imperatives against the routines of modern education the

misfit is obvious. Not only are teachers insulated from

these imperatives, but also even if they recognise them,

their own education was severely lacking in stress on

critical thinking. They have not learnt the art of disciplined

reasoning, and are locked in the past. Teachers, parents and

learners must, therefore, engage in new forms of

intellectual engagement and collaboration.
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Paul stresses the notion that we foster a new conception of

the value critical thinking, and take the "true fitness of our

minds" seriously. It is of utmost importance to

reconceptualise the nature of teaching and learning In every

context of life. We must make disciplined practical

reasoning and problem solving into a normal occurrence in

everyday situations, not extraordinary performances of an

elite few. He states that education in the broad sense of any

skilled act of disciplined; self-evaluate learning- has a

crucial role to play in the fostering of critical thinking

Critical Thinking across the disciplines share common

features:

Critical thinking is a learnable skill with teachers and

peers serving as resources.

Problems, questions and issues serve as the source of

motivation for the learner.

Courses are assignment centers rather than text or

lecture oriented.
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Goals, methods and evaluation emphasize using content

rather than simply acquiring it.

Students need to formulate and justify their ideas in

writing.

Students collaborate to learn and enhance their thinking

(Myers (986).

6.5 PareDts

Most parents were subject to the content-based education

system in the past, and need to change their own paradigm

with regards to critical thinking and lifelong learning. The

school can play a vital role in supporting parents to develop

critical thinking skills. Parent orientation and parent

training can be very helpful in equipping parents to deal

with the challenges that they too have to face in the

Information Age of the 21 st Century. The school has a great

oppo(lunity to assist parents to become more intimately

involved in their child's schooling, and to bridge the gap

between their world-view and Ihat of their children, by
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presenting critical thinking workshops and clubs for parents

and children.

6.6 Recommendations.

The implementation of thinking skills initiatives should be

gradual and proceed in a critical/reflective way, Ihe "starl

small" concepl, so that all parties concerned will nol feel

overwhelmed and ready to give up before they have even

started.

a) Teachers -

How 10 Irain and support their own development of critical

thinking in their personal lives.

Through workshops and training al schools, leachers should

be made aware of how important it is to be equipped with

the tools of critical thinking, and the understanding that

critical thinking is aD approach 10 Ihe world, a way of life

that goes beyond skill or technique. Through a programme

of mentoring teacher could be encouraged to:
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I. Develop a certain amount of open-mindedness,

necessary to engage in critical thinking.

11. A desire to seek after the truth without becoming

threatened when having to change a belief or mindsel.

iii. Develop an analytical mind, calling for evidence to

substantiate a certain point of view.

IV. Become confident in using critical thinking so as to

impart the skills and the confidence to others.

v. Ask questions so as to nurture an inquisitive and

exploring altitude. This will enable educators to

nurture the same altitude in their learners.

When the educators understand and have adopted the

lifestyle of a critical thinker as discussed above, they will

be in a position and have the desire to nurture critical

thinking in their students.

b) Teachers-

How to train and support their own development of critical

thinking in their professional lives.



/97

Bell (200 I) states that we cannot teach children to think

critically by only talking about it.

Life-long Learning has become the norm adopted by the

Department of Education in South Africa, and is in line

with the Outcomes Based Education. Someone once said

that as long as teachers are learning, they should be

teaching, but when they stop learning, they should stop

teaching. The desire to learn should therefore be kindled In

every teacher.

Teaching thinking skills should fit into what teachers

already know is an integral part of good teaching; it should

allow teachers to reflect on their practice, but must not be

seen as an "add-on."

Thinking skills must not be perceived as a discrete area.

The whole curriculum is the context for teaching thinking

in an interactive approach to thinking across the subject

range is recommended. The subject specialist would want to

be trained in his/her specific subject to deal with the
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critical thinking approach best suited for that specific

learning area. Certain generic critical thinking applicable to

all learning areas should be the foundation upon which

subject specific thinking can be built. Debate might be a

vital skill in History or Languages, but not as important in

Maths. Research needs to identify how many of the specific

thinking skills are common across the curriculum, and

training should be given accordingly.

Teachers must be trained in specific critical thinking tools

and strategies must be taught to train them to

teach/facilitate the development of critical thinking 'n

others.

Once they have bought into the concept because of its

importance, they would not have to be persuaded by the

Education Department, or the Principal of the school, to

teach critical thinking. The approach would be driven from

the ground up, not as a top down directive.
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Thinking skills should be viewed as one of the ways of

raising achievement, but not the only way. Teaching

thinking skills should be interlinked with the concept of

multiple intelligences, accelerated learning and

development of self-esteem. Most teachers are aware of the

importance of these skills and would welcome new ways of

instilling these aspects in their learners in an integrated

approach.

Within each school, a core group of committed/trained

teachers should be identified who could affect change rather

than having "one-off" presentations from brought in

experts.

Some of the aspects that both prepared and under prepared

teachers can focus on to create a classroom atmosphere

conducive to positive learning, are to :

I. Focus on the positive. Verbal and written

comments should encourage students.

2. Build trust by respecting the privacy of

students who are battling.
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3. Involve learners in all the activities and

allow opportunities to share.

4. Refrain from being predictable. Opt for

variety to stimulate curiosity.

5. Equip learners with the tools for success, of

which critical thinking is an important one.

Do not assume learners have been equipped

before.

6. Use real life examples that will assist

students in integrating reality into their

world.

7. Adjust the curriculum where necessary to

reflect what learners need to learn.

8. Get students interested in the learning

material.

9. Learning must be made mOre appropriate by

examples, picture. field trips, which will

encourage learners.

10. Tell learners why critical thinking is

important to learn. That will encourage them

to participate.
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11. Minimize testing and evaluation initially.

12. Catch the learners using critical thinking and

reward them. Watch for opportunities to

encourage them to use critical lhinking. Ask

questions that would stimulate critical

thinking.

13. Promote a positive self-esteem in learners

that will encourage them to express opinions

and lhought.

Teachers who are under prepared would find valuable

resources for personal study in libraries as well as on the

Internet. Some of the websites are mentioned below.

Websites that educators may access for resource material on

critical thinking.

h ltp :llwww.questia.comll nde>..j sp?C RI D=cr i I ic a I_lh in k i ng&
OFFID=se I

hltp:llwww.psychcorpcenter.com/con ten 1/ .... gCI. hI m

http://www.zipcon.net/-highroad/ie.htm

hllp:llw ........ . n\\ reJ.org/scpd sirs/6/cu I I.html

hltp:ll\\w ..... n\\reJ.org.scpd sIr 3 napll.html
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hI II'://www.lk;.org.nz/r/hea Ilh/und ersland; n g/c r iI ica I Ih ink;
ng e.php

hllp://www.fre;n9uiry.com/cr; I ica) I h; nk; ng.h Im)

h (Ip://www.hu .edu/wcp/Pa pers/leac/TeacCohe. h Im

hII p://www.ericae.nel/edo/ed) 8 5606. hIm

hllp:I /www.ericae.nel/edo/ed) ) 8704. hIm

hlip: //www.er;cae.nel/fa9s/c r it In k. h lm

hII p://www.nrf.ac.za/focusareas/ed ucalel

http://www.scolland.goy.uk/libran 3/ed ucal ion/ftld -07 .asp

hllp:llwww.hiup.com/resou rces/arl ic) es/ba lance/2002 b.h Im I

hIIp://www.hjup.com .resou rces/art ic Ies/ba) ance/ I202. hIm I

hIIp://www.hiup.com/resou rces/arl ic les/hsh/0804.a. hI m I

hllp://wwww .coe .oh iOSlale .ed u/d~ ford/sI ud ~ an d Ih ink in g
skills.hlm

hllp://www.dundee.ac.uk educalion lev.,ng JimEv.ing

hllp://cea.cunin.edu.au/llf/llfI ) 999 schibeci.html

hllp ://www.phil osoph y. u n ime Ib.ed u.a u reason/c r il ica I

hllp ://www.kcmelro.cc.mo.usllongyiev./clac/corenole . hIm

hlip ://www.edu.ulc.edu/TeachingResource Cen ler/
critical.htm)

hllp:/lwww.cr;licallhinking.org/ KI2Ik 12class/lrc.hlml

hII p:/lwwv. .san laro a .ed u/-d peler o.
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http://www .ed. gOY Idata bases/E RleD ige sts/ed 3 8 5606. h Im I

http://ww w. n cre I.org/sdrs/areas/issues/en v rn m n lid rug free/sa
3crit.htmI

http://www.kcmetro.cc.mo.us/lon g vie wIClac/h Im

http://www .dartm ou Ih. ed u/-com posc/fac u Ilv/peda gog ic s/lh i
nk ing.htm I

http://www.lheriver.com/Public?lucson parenls edu foruml
us.hlm!

hit p:1Iwww. i nd j an a.ed u/-wls/c wpl Ii b/lh k gb ib. h Im I

h\tp:1Iwww.scholar.lib. v t.edu/e jou rn a Isi J T E/j le­
v7n I/gokhale.jle-v7n I.hlmI

h \tp:1Iwww.askeric.org/cgibin/prin (lessons.

h\tp:1Isd b. b io. pu rdue .ed u/S DB Educa/danv ada ms/c ri I ica I Ih
inking.hlml

h\tp:llwww.librarv.usask.ca/u sludv/c ril ic a I/cri! nonc rit. h!m I

h t t pJIwww.ed.uiuc.edu/EPS/PfS­
earbook/96 docs>endres.hlml

h tlp:1Im alh foru m. org/k I 2/k I 2 Puul es/cr i I ica I. th ink j n gl

h\t :llchiron.valdosta.edu/whuill/col/co s s/crillhink.html

The educalor should allow lime 10 discuss lopical issue Ihat

would encourage learners to use critical thinking skills in

their personal lives to solve problems and make decisions in

a logical manner. A rich stimulating classroom is conducive

10 the development of critical thinking. Teachers should be
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flexible to accommodate various learning and thinkin!!

styles. Encourage students to think before they discuss

Issues, and educators should not interrupt with their own

opinion whilst learners are formulating their own.

Educators do not have to be in charge all the time.

c) Learners

Teachers must determine what the learners know and what

they need to know, before they plunge headlong into any

teaching. All teaching/-learning activities should be so

stimulating and challenging for the learners that they would

desire to achieve.

Van Der Horst & Mc Donald (1997) state that Higher

thinking skills & problem-solving skills must be included In

teaching to allow learners to use the full power of their

minds. It is insensible to try and teach higher-order

thinking before a firm educational foundation of basic skills

is in place.
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Bloom's (1956) taxonomy of cognitive learning states it

clearly that higher order thinking will not be operational

before the basics have not been mastered, for example when

learners are able to describe something accurately - this

could be a key indicator that will help a teacher know that

learners are now ready to move on to simple analytic skills

- like comparing and contrasting two items.

Bloom (1956/98) claims that 'higher level' cognitive tasks,

such as assessing the accuracy of facts from documentation,

identifying problems in argument or comparing

generalisations and facts cannot be accomplished before

more straightforward tasks have been mastered.

Vygotsky's (1978) 'zone of proximal development' is

relevant here. New learning must challenge learners, but the

challenge should not be too great. The 'zone of proximal

development' should therefore be optimal. In the case of

children who experience difficulty with some of the more

basic skills, such as defining. describing, comparing and so

on, the 'zone of proximal' between existing knowledge and
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the acquisition of basic skills, rather than critical thinking

skilis, should be the focus of teaching and learning

activities. Problem solving, metacognition, understanding

and positive characteristics are the key elements needed to

create a learning environment for the sustained development

of higher order thinking skills, once the basic skills are in

place.

Sustainability

Any newly acquired skills should not become a single

decontextualised lesson. The importance of the

sustainability of generic critical thinking practices cannot

be emphasized enough. There should not merely be a

reproduction of information in class. but a total

transformation of learners in terms of thinking practices.

d) The School! Classroom Environment.

Langford (1989) believes that the school can be expected to

nurture more effective thinkers and suggests that teachers
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study cognitive development in order for them to

und~rstand learning in children so that they can set up their

classrooms in such a way that learning can take place

optimally.

Farnham-Diggory (1992) supports the idea that the learning

environment should be changed to suit the changing

practices. Bonnet (1994 feels that the curriculum is too

structured and rigid and that the learning should be

structured in such a way that there is room for learning and

thinking in an active way. Children should not receive

information passively from the teachers. He uses Bloom's

(1956) taxonomy of cognitive skills to indicate that critical

thinking can be equated with the highest of the levels, viz.

evaluation.

The school can become a more interesting and challenging

place for a child, and he/she can experience the adventure

of play as well as the adventure of ideas. Fisher (1990)

supports the idea of the school using co-operative learning
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as a means of stimulating lateral, critical and creative

thinking.

When learners are reluctant at first to venture into

exploring critical thinking, the educator should gently

coach learners into critical thought, but shou Id refrain from

giving up or getting angry with students.

e) Parents

If there is little critical thinking in the home environment

the school can play a role to assist parents to promote

success in the learners and create an educational

environment at home conducive to learning and critical

thinking.

The critical thinking tools that a teacher is teaching in class

at any given time could be sent home to inform parents and

they could then be included in a project with their children.

Parents can be coached in the following ways:
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a. They can celebrate, in moderation, the child's success

and improvement in critical thinking to encourage

him/ her to persevere.

b. Parents must be taught to be posilive lowards the

child's teachers, school, learning and the child itself.

If they do not understand fully how to integrate

critical thinking they must have the freedom to

approach the teacher for more information.

c. Parenls must set achievable goals for their children

and for them, to develop critical thinking.

d. Parents must refrain from giving the answers to their

children before they have been given an opportunity

to grapple with the issues at hand.

e. Parents must assist their children in connecting their

efforts with results. so that the children can be

encouraged to persevere in using critical thinking

continuously.

f. It is important for parents to require specific time

each day where their children will engage in academic

activities, including critical thinking for which
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parents must provide a specific place and a specific

time for their children.

g. To share and encourage children will be easier if

parents are taught to involve their children in day-to­

day decision making, which will help students to build

understanding, confidence and skills.

h. Parents may use incentives occasionally to encourage

their children as long as it does not become

conditional to them taking action.

I. In communicating clearly to their children, parents

teach their young to think logically before speaking.

J. Parents must be coached to realise that they may

create fear in their children, which will not encourage

freedom to think and explore problem-solving issues.

Parents must be encouraged to build their children's

self- esteem.

f) Curriculum

Orlich, Harder, Callahan & Gibson (200 I) confirm that

critical thinking must be included in the curriculum. Not
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only must learners be taught to foster the philosophy of life

long learning, but the curriculum must be geared to helping

students to be better thinkers. The basic elements of inquiry

teaching, inductive instructional models and methods for

developing higher level thinking skills and problem solving

must be integrated in the curriculum.

Thinking skills should be included in whole school policies

for Learning and Teaching, and then spread to policies for

curricular subjects.

A steering group of interested/-experienced teachers should

be formed to develop practical guidelines for use

throughout the school.

6.7 Exbortation

In conclusion the challenge for every educator, parent and

learner in fact everv citizen of South A frica to take up the, .

challenge, not to feel threatened by accelerated change and

complexities of transformation. but to take up the challenge
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to integrate change in order to impact positively on South

Afiican society through new ways of thinking, responding

and living.

All educators, parents and learners should work together to

nurture critical thinking in every sphere of life. The should

recognise and develop effective critical thinkers able to:

.:. Reflect

.:. Make deductions and come to valid conclusions

.:. Form and substantiate opinions

.:. Classify and prioritise information

.:. Question all information and determine its true value

.:. Evaluate arguments

.:. Analyse phenomena

.:. Use multi-perspective to understand fully

.:. Perceive possible ways of applying knowledge

.:. Build on and expand exisling ideas and information

.:. Find alternatives and create new ideas

.:. Reason logically

-:. Control and organise his own thinking

.:. Distinguish between fact an opinion
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In teaching practice the critical outcomes could be

developed to incorporate critical thinking In the following

manner:

I. Decision making using critical and creative thinking;

• Brainstorm ing

• Analyse

• Comparisons

• Organ isation

• Points of view

• Gathering data

• Mind-mapping

• Problem-solving

• Prioritising

• Interpreting

2. Work effectively with others in a group.

• Group work and team work

• Co-operative learning assignments.

3. Organise and manage oneself responsibly and
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effectively.

• Individual tasks

• Developing intrinsic motivation

• Planning

4. Collect, analyse and critically evaluate information.

• Projects

• Research

• Study Skills

• Interpreting charts

• Cause and effect

5. Communicate effectively (orally and in written form).

• Debating

• Discussing

• Reading activities

• Drama

• All forms of writing

• Poetry

• Talks

• Story-tell inglN arration
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• Vocabulary and spelling enrichment

• Grammatical skills

6. Using Science and Technology effectively.

• Self-discovery

• Computer literacy

• Environmental awareness

• Community projects

7. Understanding the world as a related set of outcomes.

• Integrated teaching

• Theme teaching

8. Life skills making learners aware of:

• Exploring different learning styles

• Community involvement

• Cultural diversity

• Exploring educational opportunities

• Developing entrepreneurial skills
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It is not possible to continue to ignore the importance of

critical thinking. All educators, parents and learners must

work together to transform themselves, their schools and

their communities to transcend the challenges of the past

and present and leave footprints of success in the future, so

that others may follow.

6.8 Concluding Reflections

Habermas (1990) theorises that critical thinking takes place

within social, political and historical contexts. Habermas

believes that human knowledge is largely determined by its

social-historical circumstances. For Habermas, everyone is

a product of their "life-world" or the cultural-linguistic

traditions in which they participate. and the life-world

defines the norms at issue in any argument.

Habermas further believes that there are three dimensions

of the life-world: the objective world; which represents

facts independent of human thought and serves as a common

reference point for determining truth; the social world,
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comprised of intersubjective relationships; and the

subjective world of private experiences. Habermas is of the

opinion that the person, who can differentiate between the

three aspects of experience, achieves a "decentred"

understanding of tbe life-world, which allows one to

distinguish matters of truth, justice, and taste according to

the objective, social and subjective views respectively. This

"decentering" plays an important role in crilical thinking.

[n the South African context, learners must achieve

"decentred" understanding to judge in matters of truth,

justice and taste; thus nurture critical thinking.

Endres (1996) suggests that in the light of Habermas'

theory, accounts of critical thinking should focus on

"decentering" in the sense of considering previously

unacknowledged presuppositions underlying one's beliefs

and norms of society. According 10 Endres and Paul (1992)

there are certain obligations presupposed in communication,

including a commitment to "decenter" from one's social­

historical point of view. ot only should educators address

wrong concepts of learners in the past in terms of apartheid
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and values attached to people because of skin colour, but

also the informal logic in which critical thinking has been

cast traditionally. Endres and Paul (1992) believe that the

inequalities can be addressed that reason poses for

preserv ing human difference.

In the context of Apartheid South African context, the

ruling class considered African people 10 be inferior, and

they subsequently denied access to particular forms of

education, including critical thinking (Kallaway, date). For

white South Africans, education was conceptualised in

terms of 'fundamental pedagogics', that is the transmission

of skills and knowledge - but not the right to critique the

educational or social system in South Africa. Critical

thinking was excluded from the education of the majority of

Soulh Africans. The whole school system geared towards

content based and rote learning - although Ihere were

different types of content and different types of rote

learning for the different population groups of South

Africa. In the light of the past educational inequalities and

inadequacies, is it understandable that in post-Apartheid
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South Africa critical thinking skills and abilities should

have come to play a central role in educational policy and

curricula.

In addition to the inclusion of critical thinking as a means

for addressing inequalities in our schools and society, there

is another reason why critical thinking has been emphasised

in educational policy - which has to do wilh global

influences - such as 'The Information Age'

(Castells, 1996/2000) than with local transformation.

Huitl (1994) sees critical thinking as an important element

of life success because of the movement to the information

age, which has also affected South Africans. ewoutcomes,

such as critical thinking. are required because of the

changing conditions, and should be included as a focus of

schooling. Huilt continues by saying tha! old s!andards of

simply being able to score well on standardised tests of

basic skills, though still appropriate, cannot be the sole

means by which we judge the academic success or failure of

our students. Huilt feels that teachers and instructors at all
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levels must require students to use critical thinking skills

in every class and evaluate their skill accordingly. The

teachers play an important role because the students are not

likely to develop these complex skills without specific,

explicit expectations and their measurements in the form of

important assessments.

Education in South Africa thus needs to meet the challenges

of the globalised information society, but education must

also address the national need for more a more equitable

and representative education system. The purpose of

education in South Africa is thus essentially two-fold: it

must produce learners who should be well prepared to

enable South African participation in the competitive global

information society; and it must produce learners who are

able to contribute to the equally important agenda of basic

reconstruction and development. Educational policy

recognises this duality by including critical thinking skills

across all school curricula. These are valued as way of

enabling South African participation internationally; but
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equally these critical thinking skills are valued as a way of

ensuring equity in South African society.

These are important and relevant goals for our educational

system. But while due emphasis is given to them in policy

documents, my research has shown that in terms of school

practices (and home practices) critical thinking is not being

implemented.
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Appendix A: Parent's Questionnaire

UESTlQNNAIRE

Please complete this questionnaire as part of the research project
that your child is involved in at school, and return immediately.
There are no right or wrong answers, your own, honest opinion is
important. Thank you.

I.

2.

3.

Do you Iive In your dream house?
Yes
No

Would you like to move elsewhere?
Yes
No
I am not able to
Nothing I can do

Are you In a career/job of your choice?
Yes
No

o
o

B
B

B
4. Would you like to change jobs?

Yes B
No
I am studying to improveB

othing I can do

4. Do you belong to a library? Yes
o B



5.

6.

7.

8.

236

How often do you visit the library?
Once a week

Once a month
Once a year

ever

['d rather watch television
[ don't have time to read
I don't like reading

What type of books do you read?
Fiction

on-fiction
Biographies
Technology
Self-help
Motivational
Business
Other

How did you choose your child's school?
Closest to home
Cheapest
En route to work
Good Academics
Good Sports

o

§

§

8
o

8

§
ever thought about it 0

9.

10.

How many children do you have?
Only I
Less than 3
More than 5

Did you plan each of your children?
Yes
No
I can' t

o
o
o

o
8
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11. How do you see your child?
Clever

~
Happy
Sad
Angry
Lazy 0
Stupid 0

12. Ch i Idren shou Id wear schoo I
uniform. Yes 0

No 0

o
8

8
13. Children who cannot afford

the latest fashion should: Steal them
Ask the school
Ask the government
Leave school
Wear anything
Be upset 0
Open clothing accountsD

14. When do you buy a new appliance?
When I see it 0
When I need it §
When it's cheap
When I have saved
Never 0

15. Do you plan your holidays in advance?
Always
Never
Can't afford it

o
8
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Yes 0
o 0

I can't 0
It will change by itself 0
Yes, I'm working on it 0

Is there something in your life that you
would like to change?

16.

17. Do you use specific thinking tools
when you make decisions?

Always
Sometimes
Never
I do not know any

o
o
o
o

18. Let's talk about the future:
I am carefully planning for a better future. 0
The government will help us to make it better.D
Things will just be better by themselves. 0
Crime is bad, tomorrow will be worse. 0

19. Do you know where you would be in 5 years' time?
Nobody can predict the future 0
No, I am just hoping for the best B
Yes, I am planning every step of the way
I hope the government will help 0
It will be better. it will just happen 0

20. What is your age range?
20-30 years
30-40 years
40-50 years
50+ years

B
B

21. What is your gender?
Male
Female B

22. Would you like to have a million rand?
Yes
No B
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23. What would you do with a million rand?
Spend it all
Buy a new home
Buy new cars
Buy clothes
Study further
Plan carefully what to do
Save some money
Give it to my children

o
o
B
B
B

::::
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Appendix B
PO Box 4393
Tyger Valley
7536
17 June 2003

Dear Parents

Permission for your child to participate in a research
project.

I am the principal of Lighthouse Centre of Learning. in

Parow, and of course an educator. I am currently doing a

research project to determine whether learners use critical

thinking skills in learning, and whether they can be taught

to think critically.

Would you kindly permit your child to participate in such

research? It involves merely 6 lessons in which creative

thinking skills will be taught. It could be beneficial to your

child to be informed of these thinking skills.

There is no financial cost involved, and all data collected

will be treated with utmost confidentiality. The information

is used only by me personally in the completion of a

Master's Degree in Education. in which the topic of

fostering critical thinking in the classroom is addressed ..



241

Your cooperation IS highly appreciated.

Yours faithfully

Suritha Kaminsky

Reply Slip:

Please complete the reply slip and return to school
immediately.

I parent of _

in Grade 7 hereby gives permission for my child to

participate in the research program.

Signed Date
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Appendix C:
Learners Questionnaire #

QUESTION AI RE
I. How do you see yourself?

Clever Happy _
Lazy Angry _
Sad Stupid _

2.a What do you think children should wear to school
every day?

School uniform Qwn clothes
b Why?

3. What should children do who want to wear the latest
fashion in clothing but can't afford it?

4. How do you choose what to wear daily?

5. How do you choose what style of clothing to wear?

6. To which library do you belong?

7. How often do you visit the library?

8. What type of books do you enjoy reading?

9~---M~~tio-;a~y-;p;cifi~-thi~ki;gl;;T;y;~-kno;~------

--------------------------------------------------
--------------------------------------------------
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10. Have you learnt the habits of thinking carefully,
broadly and in an organized way?lf yes, name them.

TT:--W-h-at-dfffere~tthi~kin-g-skiITS-d~-yo;;--use-to-p;;To-;.~

different tasks?

12. How do you plan your thinking so that you know what
to do before, during and after performing a task?

13. Would you like to be a millionaire one day?

14. How do you plan to become a millionaire?

15. If I gave you RIOOO.OO right now, what would you do
with it?

--------------------------------------------------

--------------------------------------------------
T6:---I{lgav;-iouFlIOO~OO-a;dask-ioutOdo~bl;the----

money, what would you do?

--------------------------------------------------
----------------------------------------------
--------------------------------------------------

----------------------------------------------
----------------------------------------------
--------------------------------------------------
IS.Have you ever had to make a serious decision?
Yes No _

What did you do? How did you choose?

--------------------------------------------------
----------------------------------------------

--------------------------------------------------
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19.a Do you think you are doing
Yes -------

b Explain your answer.
c How can you do better?

well at school?
No

20. a Would it be a good thing if there
teachers? Yes ---------

b Explain your answer.

were no
o

21. How do you prepare yourself for school every day?

--------------------------------------------------
22. When you have some homework that you don't
understand. What do you do?
Leave it Ask a friend _
Ask parent Ask teacher _
Other: Explain

--------------------------------------------------
--------------------------------------------------

--------------------------------------------------
--------------------------------------------------

24. What career would you like to follow?

--------------------------------------------------
25. What is Education?

--------------------------------------------------
--------------------------------------------------
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26. Why do you attend school?

Name: _
Date of Birth: _
Sc h00 I: _
Grade: _

l;)lc:Dtk :lQ1l .for~~JtQ

~i:JIftI~ CQJltPl~~1tU

euatS~~!
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Appendix D

Learners' Ouestionnaire # 2
Please complete the questionnaire truthfully. There are no
right answers; we just want your opinion. Please answer all
the questions.

La)

b)

Do you believe you
Yes D
Why?

can be successful
No D

10 the future?

--------------------------------------------------

2. What is your understanding of education?

--------------------------------------------------

3. How would you think differently now about the
future?

--------------------------------------------------

b) Please tell me what tools they are and what you would
do with them.

--------------------------------------------------

--------------------------------------------------
------------------------------------------

5. What have you learnt in this week that will help you to
change the way you think and learn?

--------------------------------------------------
--------------------------------------------------

--------------------------------------------



247

6. You have just been given R5000.00. What are you
going to do witb it?

7. You have just heard that someone has paid for you to
go to USA for a year. You may choose if you want to
go or not.

a) Will you go? Yes 0 0 0
b) How will you decide whether you should go or stay?

------------------------------------------
8.a) Does it matter how you talk

Yes n
b) How dOes il maller?

10 yourself?
No 0

--------------------------------------------------
--------------------------------------------------
--------------------------------------------------
------------------------------------------
9. You see a man in a car on the side of the road. It

seems as if he is dead and his car crashed. What tools
can you use to decide what has happened to him, and
what you should do next?

------------------------------------------------
---------------------------------------------
------------------------------------------------
10. How has the teaching this week helped you?

--------------------------------------------------
--------------------------------------------------
--------------------------------------------------
-------------------------------------------------

------------------------------------

c
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Teachers' Interview Schedule.

I. Are you familiar with the terminology
Critical Thinking?"

2. How do you help learners in the classroom to
develop lateral thinking skills?

3. Could you name any thinking tools?
4. How do you use these thinking tools In your

daily life?
5. How would it be helpful to any person to

have thinking tools to solve problems and
make decisions?

6. Would it be important for learners to have
thinking tools to make decisions, solve
problems and learn more effectively?

7. Is it important to teach critical thinking?
Why?

8. Why, in your opinion, do teachers not teach
critical thinking?

9. How should teachers learn about critical
thinking?

I O.How should learners learn about critical
thinking?

I I.ln what way, if at all, do parents influence
the way their children think?

12.Have you taught the learners in your class
about critical thinking this year? If yes, How
do they apply critical thinking?



Appendix F
B.B. Bloom

249

Taxonomy for cognitive Learning.

COMPETENCE SKILLS DEMONSTRATED
Knowledge • Observation & recall of

information

• Knowledge of dates,
events, places

• Knowledge of major
ideas

• Mastery of subject
matter

• Question Cues: List,
define, describe, tell,
identify, show, label,
collect, examine,
tabulate, quote, name,
who, when, where, etc.

Comprehension • Understanding
information

• Grasps meaning

• Translate knowledge
into new context

• Interpret facts,
compare, contrast

• Order, group, group,
infer causes

• Predict consequences

• Question Cues:
Summarize. describe.
interpret, contrast,
pred ict, assoc iate,
distinguish, estimate,
differentiate. discuss.
extend

Application • Use in formation

• Use methods, concepts,
theories in new
situations

• Solve problems using
required skills or
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knowledge

• Questions Cues: Apply,
demonstrate, calculate,
complete, illustrate,
show, solve, examine,
modify, relate, change,
classify, experiment,
discover

Analysis • Seeing patterns

• Organisation of parts

• Recognition of hidden
meanings

• Identification of
Components

• Question Cues:
Analyse, separate,
order, explain,
connect, classify,
arrange, divide,
compare, select,
explain, infer

Synthesis • Use old ideas to crea te
new ones

• Generalise from given
facts

• Relate knowledge from
several areas

• Predict, draw
conclusions

• Question Cues:
combine, integrate,
mod i fy, rearran ge,
substitute, plan, create,
design, invent, what
if?, compose,
formulate, prepare,
generalise, rewrite

Evaluation • Compare and
discriminate between
ideas
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• Assess value of
theories, presentations

• Make choices based on
reasoned argument

• Verify value of
ev idence

• Recognise subjectivity
• Question Cues: assess,

decide, rank, grade,
test, measure,
recommend, convince,
select, judge, explain,
discriminate, support,
conclude, compare,
summarize.
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Appendix G

Og Mandino A better Wav to live

Picture this scene for me, if you will.

It's a wet and gray and dismal morning in one of the most
desolate and dangerous neighbourhoods of Cleveland. With
the thermometer hovering just above the freezing mark, the
earlier downfall of snow has changed into a combination of
rain and ice, and the refuse-strewn streets and gutters, with
their endless rows of dingy bars, porno peep shows, and
smelly hamburger joints are almost empty of humanity. One
would search in vain for even a small hint that it is only
four weeks to Christmas.

Suddenly we see movement ... a sign of life. Leaning against
a cracked pawn-shop window, to protect himself from the
elements, is a derelict, his tattered denim shirt providing
little protection from the cold and wet for his thin body.
The wretch's matted hair hangs down to his shoulders, his
eyes are bloodshot from the cheap wine he has already
consumed this morning, and his stomach aches from lack of
food.

After his bearded face has been pressed against the dingy
pane of glass for several minutes. something inside the
pawnshop window, on the drab and dusty shelf, catches the
bum's attention. A gun ... a small handgun. and attached to
it is a yellow tag: 529.

The man moans and jams his bruised right hand into the
pocket of his soiled jeans, removing three soggy ten-dollar
bills- all he has in the world. Then he cries out, half-aloud.
"There's the answer to all my problems' I'll buy that gun
and a couple of bullets and take them back to that mangy
room where I'm staying. Then I'll load the gun, put it to my
head and pull the trigger' And never again ... never
again will I have to face that terrible failure in the
mirror! ..

That man was indeed a failure.
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He had managed, in just a few short years, to lose
everything in life that was precious and meaningful to him­
a loving wife, a beautiful daughter, a nice home, a decent
job, plus all his pride, his faith, his confidence and his
self-esteem. He had tried to play the game of life- as so
many do- without taking the time to learn the rules. And
now he was about to pay the price for his ignorance.
In the rain, on that miserable morning, he was ready to
throw his life away.

That pitiful human being, preparing to cancel his future,
was not about to perform an usual ac/. Sadly. I'm afraid.
that same scenario is repeated hundreds of times a day in
this beautiful country of ours when people finally lose their
last shred of hope in a tomorrow that once held so much
promise. And that doesn't count the thousand who don't
take their lives but give up anyway. They quit on
themselves.
They let all their dreams fade into the twilight. They stop
trying and just exist; leading what Thoreau called "lives of
quiet desperation." They're already dead, at age twenty­
five or thirty or fourty or even fifty, for all they are
accomplishing... even though we won't get around to
burying them until they're seventy-two.

Fortunately, that sorry individual, that loser shivering in
the rain in Cleveland, didn't buy that gun.
He didn't blow his life away on that terrible morning so
many years ago.

If he had, J wouldn't be here, to share these precious
moments with you ... or to help you make your dreams come
true. "
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Appendix H
Self-Talk.

Have you listened in to what you have been saying to
yourself lately? If not, you should be. We talk to ourselves
all the time, and what we are saying to ourselves influences
our decisions and behavior.

Each of us has an inner voice, which is talking to us all the
time, and this inner voice is never passive. It has very
strong opinions on every aspect of your life. It' s either
helping you and talking you up or it's putting you down.
It's filling you with thoughts of fear, worry and confusion,
or thoughts of confidence, hope and inspiration. There
doesn't seem to be a middle ground. So knowing what it's
saying is important.

It's almost as if there were a mental tape recorder playing
inside us; and we have tapes for every situation. These
tapes consist of beliefs; hopes, worries, fears, desires,
opinions and judgments, and we play them over and over
within us as different situations arise.

When you mentally repeat to yourself phrases, as "I'll
never do it," "I'm always losing," "It will be another
disappointment for me," "Things never go right, " you are
talking yourself into that exact situation. You begin to
expect the worst and actually help it to happen to you.

The opposite "self-talk" has an empowering effect. Phrases
such as "I can do it," "I'm a champion, " 1 always come
through in the end," "I can't lose," "Nothing is going to
stop me, " reinforce your belief in yourself. It gives you
moral support. It's a cheering section inside you. It uplifts
and empowers you. The wise King Solomon once said:
"Death and life are in the power of the tongue.~

Proverbs 18:21

You can use self-talk in numerous situations. Just find a
phrase that represents what you want to have happen to you
and begin repeating it over and over to yourself.
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Do this all the time, when you are working, walking,
playing and even resting.

Here is what will happen to you, and will change you
forever. You will come to believe whatever you repeat to
yourself providing you repeat it often enough. Tell yourself
enough times you are a loser, and you will come to believe
it. Tell yourself over and over that you are destined for
greatness and that's what you will accept. The most exciting
part is that you decide what you say! Nobody else can
decide for you whether you will be a success. You choose.

We cannot stop the inner tape recording playing, but we can
choose what tape to play. Not only do we choose the tapes,
but also we actually create them.

Be selective with what inner tapes you listen to, and be
vigilant. Negative self-talk almost naturally follows a
negative experience or failure. Without even realizing it,
the tape goes on: "It's hopeless," "/ will never win," "I'm
a loser." Look out and stop yourself quickly when this tape
comes on.

Because people respond well to encouragement, we should
be encouraging ourselves as well. Don't be too hard on
yourself; if you need encouragement; give it to yourself!
Ask: "What can I say to myself today that is supportive and
nurturing for me?"

Think of what great empowering things there are to say to
yourself. Write them down and carry them with you. Repeat
them over and over again. Don't wait any longer; begin
today.
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Appendix I: Poster
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Appendix J: The Education Process.
Teaching and learning should involve the basic principles
of: I. Identification

2. Observation
3. Interpretation
4. Application
5. Internalisation
6. Exposition

I. Identification:
"Research"

What do I need?
Learner takes up the

Challenge to be educated.

/ ~
6. Exposition:

"Render ..
What can I give?
Able/Willing to
Teach others

i
5. Internalisation

.. Re/a/e"
How do I change?
Skills, values,
Attitudes, knowledge.

2. Observation:
.. Record"

What do I see?

1
3. Interpretation:

"Reason"
What does it mean?

/
4. Application:

"Re/lee/ion ..
How does if work?

The learner can at any time decide not to participate in the education process,
exit the circle, and the process will fail. Should the learner decide to continue,
all the steps from I - 6 will have to be followed.
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Appendix K- Ed -_ ucallon Process
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The Story of Jeans

Levi Strauss was born in 1830 in Germany. As a young man
he could not get work, so at the age of seventeen he
immigrated to America. When he arrived, he was very poor.
He did not speak much English. He worked for a while as a
traveling salesman, but he was so poor that he sometimes
slept at the side of the road.

Levi Strauss worked hard, and saved up every spare cent.
His idea was to become a trader. One day, he heard about
the "Californian Gold Rush." Thousands of people were
crossing to California on the West Coast of America in
search of gold.

The young man thought about his nights sleeping in the
open. He decided that the people going to California would
need somewhere to sleep while they were out in the hills
looking for gold. "Tents," he thought. "That's what they
needed: tents!"

Levi Strauss managed to buy a cheap supply of canvas for
making tents. He put the canvas in a covered wagon, and set
off for California. In 1850, he arrived at a small gold­
mining town in California called Walnut Creek. A tall man
with a white beard sat outside a bar sipping beer.

He watched as Levi's wagon came around the corner. "What
have you got in that wagon, stranger?" he asked.
"Canvas" said the young man. "Canvas for making tents."
The man with the beard stood up and laughed. Levi Strauss
saw that his trousers were covered in patches and holes.
"Tents? We don't need tents here! We've got thousands of
tents! What we need is trousers!"

Levi Strauss did not know what to say. He had spent all his
money on canvas for tents. ow he found no one wanted
tents! What could he do? Suddenly the young man had an
idea. He employed a tailor to make trousers out of his tough
canvas. Word quickly spread that "those pants of Levi's"
were the strongest around, and they sold like hot cakes.
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Levi was sure that he was onto a good thing. He opened a
shop in San Francisco. When canvas ran out, he switched to
a tough cotton fabric originally made in imes (Pronounced
Neem) in France. The material was called 'serge de Nimes',
or simply "denim."

Word of denim's strong qualities spread. Levi Strauss
provided the uniform for men who laid the railway tracks.
Men who rounded up the cattle, cut the forests, farmed the
plains and built the cities of that fast-growing nation, the
USA, also wore his clothes.

Within a hundred years, jeans had become the standard of
clothing of workers all over the world. They also became
the day-to-day play clothes of the children. Then fashion
"discovered" blue jeans.

Today with Levi Strauss offices in 35 countries and
factories in 12, people of all ages, all over the world,
joyfully wear jeans.
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Appendix M: Newton's Cradle
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Appendix N:

How can we think critically?
• Observe other successful thinkers
• Learn new tools of thinking
• Use strategies from other areas such as chess,

mathematics etc.
• Be willing to change when you learn a new approach.

Why do we have to learn to think?
• Critical thinking is not a natural process
• Critical thinking does not happen automatically
• Critical thinking is not hereditary.
• Critical thinking takes time.
• Critical thinking takes time.
• Critical thinking takes some effort.
• Critical thinking must be learnt.
• Critical thinking must be practiced.

When do we apply thinking?
In everything we so, and in every situation we have to think
fi rs t.

Story to illustrate how we do things without thinking. just
merely following examples of others.

A little girl watched her mom every Sunday preparing a leg
of lamb to be roasted in the oven for lunch. Every week she
was intrigued that her mom would clean the meat, cut a
piece off the top, and throw it away, before she put it in the
oven. After some time of watching the little girl one day
asked her mom: "Why do you cut a piece of meat off and
throw it away before you cook it? That is such a waste!"

Mother replied: "I don't know, my mother used to do that."

The nest time Granny came to visit she could not wait to
ask: "Granny, why did you teach Mommy to cut a piece of
meat and throw it away?"
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Granny's reply was astonishing: "I don't know my mom
used to do that."

Well a few weeks later, the family went to visit the great
grandmother in the Old Age Home. The first question of
course was: ana, why did you teach your daughter to cut
some meat off before cooking it?"

Nana smiled: " My mommy taught me to do that. In those
days, there was no electricity, so my father built a small
oven outside. Fire was made inside the oven, and the coals
would be pushed to one side, as soon as they were hot
enough, and then we put the meat in. The door of the oven
could never be too big, as the oven would not be hot
enough, so my mother had to cut the meat smaller to fit
through the door of the oven. I guess we just kept up the
habit!"

The mystery was solved, but at the same time the little girl
realised that her mother and grandmother had simply
followed their mother's example, without ever questioning
why.

How many times do we not just do something because
others are doing it? We need to ask questions all the time,
and we need to think of what we do, and the way we do it,
before we do it.

Do you know how to think?

How do we know that the way we are thinking is the best
possible way, or that our thinking strategies are correct and
effective?

Edward de Bono has developed certain thinking tools that
we can use to help us. Let's discuss some of these:
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Appendix 0

Thinking Tools:

A man by the name of Or. Edward de Bono has developed
some thinking tools that we can use to prevent us from just
doing things without thinking about them.

PNI: Positive, Negative, Interesting.
• Helps us to be open-minded.
• Enlarges our perspective.
• Helps us to judge rationally, not emotionally.
• Focuses on disadvantages as well as advantages,
• Prevents us from rejecting an idea that we may not

like at first.

E.g. As from tomorrow we are going to have school on
Saturdays, Discuss,

CAF: Consider all factors.
• Helps is to put a sound plan of action in place.
• Enables us to ask someone else- we may leave.

something out otherwise.
• Prevents serious mistakes.

E.g, You want a new pet. Discuss.

C&S: Consequences and Sequel.
• Helps us to look ahead.
• Focuses on short-, medium- and long-term effects of a

decision,
• Helps us to consider others.

The example is given of trees planted along the freeway.
Indigenous trees were thought to be a great asset. The
leaves and fruit were eaten by the callle who would wander
into the middle of the road, and it became such a danger
that many kilometers of tree had to be taken out again, at a
great cost.
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AGO: Aims Goals and Objectives.
Goal selling has been discussed. Reasons why we set goals:

• Helps us to determine purpose.
• Helps us to stay focused.
• Prevents waste.
• Encourages teamwork.
• Motivates us.
• Cultivates success.

FIP: First Important Priorities
• Helps us to prioritise.
• Helps us to save time.
• Helps us to focus.

E.g. you have to write a test tomorrow, and have set time
aside to study. Your best friend invites you to the movies.
What do you do? Discuss.

OPV: Other Points of View.
• Prevents selfishness.
• Encourages teamwork.
• Broadens our view.
• Prevents feeling threatened.

E.g. The class has the opportunity to decide where to go on
an excursion. Discuss how a decision should be made.

PO: Derived from hvPOthesis; Poetrv.
• Prevents premature judgment.
• Broadens our own view.
• Brings new solutions.
• Encourages creativity.
• Non-judgmental.

The story is told of snow on the power lines in a remote
village where heavy snowfalls are experienced. When it
snows, the lines break and the results are disastrous. A
solution has to be found. People get together to brainstorm.
PO is suggested. Any word anyone can think of is wrillen
down and pursued. Someone gives the word "bear"-
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The idea develops to put honey in containers on the poles
so that the bears, in their endeavour to get to the honey
would shake the snow off the power lines. It is then decided
that the honey pots would be dropped by helicopter. In the
process, the discovery is made that the helicopter creates so
much wind that the snow is blown off the lines, and the
solution is to fly low over the power lines after heavy
snowfall.

Discuss situations where PO can be used.
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Appendix P:
Application of Education Process to EMS Learning Outcome
4:

The learner is able to demonstrate entrepreneurial attitudes,
knowledge and skills.

I.

2.

Identification:
What do I need?

#
#
#
#
#

Observation:
What do I see?

#
#
#

Information
Skills
Knowledge
Ch aracte ri s tic s
Read & Study

Successful People
Change their action
Take responsibility

3. Interpretation:
What does it mean?

# Info about entrepreneurs
# Knowledge needed
# Study

4. Application:
How does it work?

# Plan of action
# Change of attitude
# Work
# Read & Study

5. Internalisation:
How do I change?

# Attitude & Action
# Values
# Goals
# Self-Talk
# Thinking Skills
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6. Exposition:
What can I give?

# Help others
# Influence peers
# Support family
# Positive influence at school
# Contribution to community,

country
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Letter to Educator.
20 June 2003

It has been my privilege to spend some time with your class
this week. Thank you very much. I trust that what I have
imparted to the learners may have an impact beyond the
limitations of the daily routine.

May I please do a follow-up visit to your class on the 5 'h

August 2003? It would be highly appreciated. Would you be
so kind as to observe the learners, whether you notice any
difference in their thinking towards academic activities or
their behaviour. Please write these comments down on
paper, so that when we see each other again, I would be
able just to quickly collect your comments, and not waste
your time.

The following are areas that we addressed:
• The Education Process
• Self Talk
• Motivation
• Thinking Tools
• Time Management
• The consequences of their deeds.
• Books: the key to meeting people and traveling the

world.

Thank you once again for your generosity, and I want to
encourage you in the great task you are busy with. Don't
become weary in well doing, for in due season you will reap
if you faint not.

Should you need to contact me for any reason, please feel
free to do so.

Yours faithfully
Suritha Kaminsky
Tel h) 9140937 Cell) 0825791812
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Appendix R: Critical Thinking Syntax.

COMPUTE fille,_S=(sample ~ Ill).
VARIABLE LABEL fille'_S 'sample ~ III (FILTER)'.
VALUE LABELS fille'_S 0 'Not Selected' I 'Selected'.
FORMAT fille'_S (fI.O).
FILTER BY fille,_S.
EXECUTE .

······Sample········
RECODE

pi bl al
(SYSMlS~)(ELSE~I) INTO rpl ,bl ral .

EXECUTE.

if(rpl~1 and rbl~1 and ral ~I) sample ~ Ill.
if(rpl~1 and rbl~1 and ral~) sample ~ 110.
if(rpl~l and rbl~ and ral~l) sample ~ 101.
if(rpl~I and rbl~ and ral~) sample = 100.
if(rpl~ and rbl=1 and ral~l) sample ~ 011.
if(rpl~ and rb 1=1 and ral=O) sample ~ 0 10.
if(rpl~ and rbl~ and ral~l) sample ~ 001.
execute.

········Parents questionnaire·······

•••••• Recoding variables ••••••••••

RECODE
p4.I p5 pi p2 (~) (5~.025) (10~.5) .

EXECUTE.

RECODE
pi I pl2 pl3 p8 plO pl4 p6 p7 pl7 pl5 pl6 pl8 pl9 p3 p4 p22 p23 (~) (5=.5)

(I~I) .
EXECUTE .

•••••• Calculating the aspects·····

COMPUTE p_self~ (pi 1)"10 .
EXECUTE.

COMPUTE p_cloth ~ (pl2 + pI3)10.2.
EXECUTE.

COMPUTE p_decis ~ (p8 + plO + p14)10.3 .
EXECUTE .
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COMPlITE P-"ead = (p4.1 + p5 + p6 + p7)103 .
EXEClITE .

COMPUTE p_">o1 = (pI7)*IO.
EXECUTE.

COMPlITE pylan ~ (pI5)*IO.
EXEClITE.

COMPUTE p_career ~ (p3 + p4)/O.2 .
EXECUTE.

COMPUTE p_futun: ~ (pi + p2 + pl6 + pl8 + pI9)10.4.
EXEClITE .

COMPlITE p_money ~ (p22 + p23)10.2.
EXEClITE .

·······Calculate overall·········
COMPUTE parents = (p_self + p_c1oth + p_decis + p_read + p_tool + pylan + p_career +
p_future + p_money)/9.
EXECUTE.

········Before Intervention questionnaire·······

..: Recoding variables .

RECODE
b6 b7 (~) (5~.025) (1~.5) .

EXEClITE .

RECODE
bl bl9 b2 b3 b4 b5 bl8 b8 b9 blO bll bl2 b23 b24
bl3 bl4 bl7 bl5 bl6 b20 b21 b22 b25 b26 b27
(~) (5~.5) (I~I) .

EXECUTE .

•••••• Calculating the aspects·····

COMPlITE b_self= (bl + bI9)/O.2.
EXECUTE .

COMPlITE b_cloth = (b2 + b3)/O.2 .
EXEClITE .

COMPUTE b_decis ~ (b4 + b5 +b18)10.3 .
EXECUTE .

COMPlITE b_read = (b6 + b7 +b8)10.2 .
EXECUTE .
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COMPUTE b_tool ~ (b9 + blO + bll)/O.3 .
EXECUTE.

COMPUTE bylan =(b12 + b21 + b22 + b23)/0.4.
EXECUTE.

COMPUTE b_career = (b24)*1O .
EXECUTE.

COMPUTE bJuture ~ (b13 + bl4 + b17)l0.3 .
EXECUTE.

COMPUTE b_money ~ (b15 + bI6)/0.2 .
EXECUTE.

COMPUTE b_educa ~ (b20 + b25 + b26 + b27)/0.4 .
EXECUTE.

·······Calculate overall·········

COMPUTE hefo_in = (b_self + b_c1oth + b_decis + bJead + b_tool + bylan + b_career +
bJuture+ b_money + b_eduea)/IO.
EXECUTE .

........After Intervention questionnaire·······

•••••• Recoding variables ••••••••••

RECODE
al a2 03 a4 a5 a6 a7 a8 a9 alO
(~) (5~.5) (10=1) .

EXECUTE .

•••••• Calculating the aspects· ..••

COMPUTE a_self~ (08)*10.
EXECUTE.

COMPUTE a_decis ~ (a7 + a9)/0.2.
EXECUTE .

COMPUTE a_tool ~ (a4)*IO.
EXECUTE.

COMPUTE a_future = (al + 03)/0.2.
EXECUTE.

COMPUTE a_money ~ (a6)*IO.
EXECUTE.
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COMPUTE._edue. = (al)'1 0 .
EXECUTE.

COMPUTE ._outeo = (as + .IOYO.2.
EXECUTE.

• .. ····Calculate overall· ..••••••

COMPUTE .fter_in ~ (._self+ ._decis + ._tool + ._future +._money +. educaY6.
~CUTE. -

•••••• Nonnality·········

FREQUENCIES
VARlABLES=p1 p2 p3 p4 p4.1 p5 p6 p7 p8 plO pll pl2 pl3 pl4 pl5 pl6 pl7 pl8
pl9p20p21 p22p23bl b2b3 b4b5b6b7b8b9blObll bl2b13 bl4bl5bl6
bl7 bl8 bl9 b20 b21 b22 b23 b24 b25 b26 b27.1 al a3.4 as.6.7.8.9 .10
IORDER~ ANALYSIS.

FREQUE CIES
VARlABLES=p_selfp_cloth p_decis pJead p_tool p-p1an p_career pJUlure
p_money parents b_selfb_clnth b_decis b_read b_tool b-p1an b_career
b_future b_money b_educ. befo_in a_self a_decis ._tool ._future ._money
._educ••_outco .fter_in IFORMAT~NOTABLE

ISTATlSTICS~SKEWNESSSESKEW
IORDER= ANALYSIS .

•••••• Significance difference········

T-TEST
PArRS~ parents p_selfp_cloth p_decis p_read p_tool p-plan p_career
p_future p_money WITH befo_in b_selfb_cloth b_decis b_read b_tool b-pl.n
b_career b_future b_money (pAIRED)
ICRITERIA=CIN(.95)
IMISSING=ANALYSIS.

··After Intervention··

T-TEST
PAJRS~ befo_in b_selfb_decis b_tool b_future b_money b_educa WITH
afterJn a_selfa_decis a_tool a_future a_money a_educa (PAIRED)
ICRITERIA=CIN(.95)
IMISSIN~ANALYSIS.

•• Between schools··
ONEWAY

b self b cloth b decis b read b tool b-plan b career b future b money
b=educa-befo_in-a_self<c'decis a_tool a_futu~ a_rnoneya_educa a_oulco
after_in BY school
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·······Calculate overall·········

COMPUTE after_in ~ (a_self+ a_decis + a_tool + a_future + a_money + a_educaY6.
EXECUTE .

•••••• onnality··· ..••••

FREQUENCIES
VARlABLES,,1 p2 p3 p4 p4.1 p5 p6 p7 p8 plO pll pl2 p13 pl4 pl5 pl6 pl7 pl8
pl9 p20 p21 p22 p23 bl b2 b3 b4 b5 b6 b7 b8 b9 blO bll bl2 bl3 bl4 bl5 bl6
b17 b 18 b 19 b20 b21 b22 b23 b24 b25 b26 b27 a 1 a2 a3 a4 a5 a6 a7 a8 a9 a 10
/ORDER~ ANALYSIS.

FREQUENCIES
VARlABLES,,_selfp_c1oth p_decis p_read p_tool p..Jllan p_career pJuture
p_money parents b_selfb_c1oth b_decis b_read b_tool b..Jllan b_career
b_future b_money b_educa hefo_in a_self a_decis a_tool a_future a_money
a_eduea a_outco alleUn IFORMAT=NOTABLE
1STATISTlCS~SKEWNESS SESKEW
/ORDER~ ANALYSIS .

•••••• Significance difference········

··Parent & Child"

T-TEST
PAlRS~ parents p_selfp_c1oth p_decis p_read p_tool p..Jllan p_career
p_future p_money WITH hefo_in b_selfb_c1oth b_decis b_read b_tool b..Jllan
b_= b_future b_money (PAIRED)
/CRITERIA~fN(.95)

/MlSSING=ANALYSIS.

••After (ntervention··

T-TEST
PAlRS= hefo_in b_selfb_decis b_tool bJuture b_money b_educa WITH
after_in a_self a_decis a_tool a_future a_money a_educa (pAIRED)
/CRJTERIA~fN(.95)

IMISSING=ANALYSIS.

•• Between schools··
o EWAY

b selfb cloth b_decis b_read b_tool b..Jllan b_career b_future b_money
b=educa-befo_in a_self a_decis a_tool a_future a~money a_educa a_outco
after_in BY school
/MlSSING ANALYSIS.

SORT CASES BY school.
SPLIT FILE

LAYERED BY school.
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Appendix S: Descriptive Statistic

Std.
Deviation kewnes
Statistic Statistic

_Selflmage 2.99193 -0.01
Clothes 2.3930 -0.571
Decision

2.4076 -0.04
aking

_Reading 73 2.8411 0.55
_Thinking

73 3.67925 -0.02
ools
]Ianning 73 0.0 4.9271 0.42

Career 73 0.0 3.7803 0.18
Future 73 0.0 2.2180 -0.05

_Money 73 0.0 2.3296 -1.32
verall Parents 73 1.5 1.5242 0.01
_Self Image 73 O. 1.4442 0.87

Clothes 73 O. 2.4563 0.82

- Decision
73 0.0 1.7789 1.74

aking
_Reading 73 O. 2.5271 0.57

Thinkin- g 73 O. 0.6142 7.52
001
]Ianning 73 0.0 0.308 0.6173 1.88

Career 73 0.0 6.027 4.4844 -0.42
Future 73 0.0 3.812 2.0502 0.16

-
_Money 73 0.0 1.301 2.2091 2.23

Education 73 0.0 1.4041 1.5582 1.22
efore 73 2.358 1.02

ntervention
_Self Image 73 6.8493 4.3705 -0.80

Decision
73 4.623 3.2985 0.06

aking
_Thinking

73 7.671 4.0036 -1.28
001

Future 73 5.2055 3.22085 0.00
_Money 73 3.6301 3.3603 0.38

Education 73 4.3151 3.1529 0.111
-

73 7.637 2.8531Outome -1.14
fier 73 5.382 2.55981 -0.28
tervention
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Appendix T: ANOVA Table for Parent and Schools

ANOVATable
Sum of Mean
Squares df Square F Sig.

P_Self Between Groups 44.72C 2 22.360 2.61C 0.081
Image Within Groups 599.801 70 8.569

Total 644.521 72
P Clothes Between Groups 128.244 2 64.122 15.80e O.OOC

Within Groups 284.085 70 4.058
Total 412.325 72

P_Decision Between Groups 7.893 2 3.946 0.675 0.513
Making Within Groups 409.45S 70 5.849

Total 417.352 72
P_Reading Between Groups 14.IOe 2 7.050 0.87C 0.423

Within Groups 567.074 70 8.101
Total 581.174 72

P ThinkingBetween Groups 49.565 2 24.784 1.875 0.161
Tool Within Groups 925.085 70 13.216

Total 974.65~ 72
lP_Planning Between Groups 7.931 2 3.965 0.16C 0.853

Within Groups 1,740.014 70 24.857

Total 1,747.945 72

lP_Career Between Groups 62.26~ 2 31.134 2.255 0.112
Within Groups 966.67C 70 13.810

Total 1,028.93~ 72
IP Future Between Groups 6.31 2 3.15~ 0.635 0.533

Within Groups 347.9 IS 70 4.970

Total 354.235 72

lP_Money Between Groups 20.152 2 10.076 1.903 0.15"

Within Groups 370.602 70 5.294

Total 390.753 72

Overall Between Groups 12.945 2 6.473 2.93t 0.060
Parents Within Groups 154.33t 70 2.205

Total 167.28' 72
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A d· U ANOVA T bl f B flooen IX a e or e ore nterventlOn
ANOVA Table

SUffiof Mean
Squares df Square F Sig.

IB_Self Image Between Groups 3.172 2 1.58l 0.755 0.47~

Within Groups 146.999 70 2.1O(
Total 150.171 72

Is_Clothes Between Groups 57.841 2 28.921 5.37l 0.00"
Within Groups 376.577 70 5.38(

Total 434.418 72

iB_Decision Between Groups 23.205 2 11.60~ 3.96~ 0.023
!Making Within Groups 204.649 70 2.92~

Total 227.854 72

Is_Reading Between Groups 15.082 2 7.541 1.18 0.311
Within Groups 444.761 70 6.35~

Total 459.843 72

;8. Thinkin Between Groups 0.424 2 0.21, 0.55' 0.57"- g
Irool Within Groups 26.745 70 0.38~

Total 27.169 72

B Planning Between Groups 0.503 2 0.25, 0.65~ 0.523
Within Groups 26.937 70 0.38_

Total 27.440 72

B_Career Between Groups 37.240 2 18.62( 0.92~ 0.402
Within Groups 1,410.705 70 20.153

Total 1,447.945 72

B Future Between Groups 1.456 2 0.728 0.16~ 0.845
Within Groups 301.207 70 4.303

Total 302.664 72

B_Money Between Groups 17.924 2 8.962 1.881 0.160
Within Groups 333.446 70 4.764

Total 351.370 72

B_Education Between Groups 6.876 2 3.438 1.433 0.246
Within Groups 167.952 70 2.399

Total 174.829 72

Before Between Groups 2.884 2 1.442 1.016 0.367
Intervention Within Groups 99.317 70 1.419

Total 102.201 72
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'Appendix V: ANOVA Table for After Intervention

ANOVA Table
Sum of Mean
Squares df Square F Sig,

A_Self Between Groups 154.880 2 77.44C 4.442 0.015
arnge Within Groups 1,220.463 7C 17.435

Total 1,375.342 72
A_Decision Between Groups 140.708 2 70.354 7.663 0.001
Making Within Groups 642.683 7C 9.181

Total 783.390 72
A_Thinking Between Groups 106.884 2 53.442 3.572 0.033
Tool Within Groups 1,047.226 7C 14.96C

Total 1,154.110 72
AJuture Between Groups 125.723 2 62.862 7.084 0.002

Within Groups 621.195 7C 8.874
Total 746.918 72

A_Money Between Groups 134.314 2 67.15" 6.926 0.002
Within Groups 678.700 7C 9.69~

Total 813.014 72
A_Education Between Groups 116.017 • 58.00~ 6.771 0.002

Within Groups 599.736 7C 8.56~

Total 715.753 72
Between Groups 71.93~ 2 35.97C 4.897 0.0)(

lA_Outcome Within Groups 514.191 7C 7.34~

Total 586.130 7.

iAfter Between Groups 118.184 2 59.092 11.698 O.()(){

IIntervention Within Groups 353.60~ 7C 5.052

Total 471.78~ 72
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