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Children are nowadays showered with information and knowledge about environmental issues;
however, this is very rarely transformed into concerned action. Researchers in Environmental
Education reveal that rather than knowledge, important determinants of commitment include
feelings, psychological factors and active participation while learning. Therefore, the
misconception that the transmission of knowledge would be sufficient to trigger off an attitude of
responsible environmental action has evolved into something more complex where what matters is
not what knowledge is delivered but how it is delivered and experienced. This study describes the
merging of Vee Heuristics and Concept Mapping with an advanced learning system, the Let Me
Learn Process to capture the learner uses of metacognitive skills during an extant learning event.
The significance of this study lies in the manner in which it lays open for the teacher the mind
operations of the learner thereby equipping the teacher to better mentor and coach the growth and
development of the learner rather than shape the learner through a one-size fits all learning
environment as is too often the case in traditional schooling. This study suggests that the use of
Vee Heuristics and Concept Mapping along with an awareness of how the child prefers to learn
may be a step forward towards tapping in the child’s internal talking.

This would enable

educators to understand how each learner responds to incoming information in order that learning
about environmental issues becomes relevant, meaningful and which may in the long run
contribute to an improved environmental responsible behaviour.
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CHAPTER ONE

INTRODUCTION

Our lives begin to end the day we become silent about things that
matter.
Martin Luther King, Jr.

Chapter One

1.1

Introduction

Whilst pursuing the Masters of Education course and throughout the teaching and
personal experiences, I am more than ever conscious that education is a journey
and a very personal experience which may be enlightening for some but “merely
an unengaging rite of passage into adulthood” (Pinar, 1998:135) for others.
The word education comes from the Latin educere meaning to bring out. Even in
ancient Greece, Socrates argued that education was about drawing out what was
already within the student. From the early dialogues found in Plato’s writings one
can easily construct a typical example of Socrates’ philosophic practice which he
called dialectic. The dialectic method would always start from the most obvious
aspects of any problem, but then one sees Socrates pretending to be ignorant about
a subject so as to elicit from the other people their fullest possible knowledge
about the problem through a process of conversation or dialogue (Hamilton &
Cairns, 1961). Socrates considered this method of dialectic a kind of intellectual
midwifery (Stumpf & Fieser, 2003).
Similarly, Rousseau’s writings emphasised the importance of developing ideas for
ourselves, to make sense of the world in our own way.

People must be

encouraged to reason their way through to their own conclusion without relying
on the teacher’s authority. Thus, instead of being taught what to think Émile is
encouraged to draw his own conclusions from his own experiences (Wokler 1995).
“Childhood has ways of seeing, thinking and feeling peculiar to itself: nothing can
be more foolish than to seek to substitute our ways for them” (Rousseau as cited in
Boyd, 1956:38-39).
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The novel Émile is considered as Rousseau’s most significant work in education.
The focus of Émile is upon the individual tuition of a boy in line with principles of
“natural education”. He made, it can be argued the first comprehensive attempt
to describe a system of education according to what he saw as ‘nature’. It certainly
stresses wholeness and harmony, and a concern for the person of the learner.
Rousseau argued that the momentum for learning was provided by the growth of
the person (nature), and that what the educator needed to do was to facilitate
opportunities for learning.
The central theme in Rousseau’s writings is that for education to be effective in the
making of good human beings and through them a good society, it must be childcentred. Every child is different from every other and thus must be educated
differently. Rousseau places emphasis on the learners’ experiences but also on the
learners’ human nature and the teacher should take into account of both these
factors in order to help the learners develop themselves through education.
“Plants are fashioned by cultivation, men by education…This education comes to
us from nature, from men, or from things…the three educations must work
together for a perfect result”(Rousseau as cited in Boyd, 1956:11-12). Furthermore,
Rousseau totally dismisses indoctrination and recognises that the child must be
prepared adequately towards human survival within this world:
”It is not enough merely to keep children alive. They should be fitted to
take care of themselves when they grow up. They should learn to bear
the blows of fortune; to meet either wealth or poverty, to live if need be
in the frosts of Iceland or on the sweltering rock of Malta.” (Rousseau as
cited in Boyd, 1956:15)

Nonetheless, the transmission model of education is still prevailing in many
schools with children being lost to us either mentally or physically.

Even if

students make it, if they are successful academically, Pinar argues that they
“graduate, credentialized but crazed, erudite but fragmented shells of human
possibility” (Pinar et al, 1995:519).
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Similarly, Sterling claims that “the successful students and institutions are those
who are able to play the system-but this is nothing to do with developing
reflective and creative thinkers, or responsible citizens” (Sterling, 2004:43).
Furthermore, living on an island with very restricted natural habitats and
resources, I am very sensitive towards our island’s ecological problems. Everyone
around is so caught up in a breathtaking way of life that we’re being all the time
dragged away from the natural world. With this view of reality I started asking
“How can I as a professional educator help to promote the spiritual, moral,
cultural, and mental development of children in order to help them develop into
responsible citizens?” “How can I help children experience a journey of education
which instils a desire to learn, reflect and act critically?” “How can I as an
educator help children to become conscious of what’s going on around in our
environment so as to prepare them for the opportunities, decision-making,
responsibilities and experiences of adult life which would promote a sustainable
way of life?” One thing that I was certain of was that of wanting to challenge, to
use Freire’s words, the hegemony of banking education (Freire, 1970). As an
educator I wanted to rethink pedagogy and modify the often conventional and
restrictive practices in the classroom to a pedagogy where:
“the child should be aware of her own thought processes, and that it is
crucial for the pedagogical theorist and teacher alike to help her to
become more meta-cognitive, to be as aware of how she goes about
learning and thinking as she is about the subject matter she is studying”
(Bruner 1996:53).
Freire (1970) suggests that one way of challenging hegemony is through a process
of conscientization that is, becoming aware of what is going on, reflecting critically
upon it and engaging in a process of transformation.

In reality, cultural

reproduction is sustained by human beings and as such, transformation may take
place through their conscientization.
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However, I suggest that before this process can occur, one has to become aware of
what one believes in, what is his/her vision. In other words, one must know
oneself. Primarily one has to start to critically reflect, act upon and consequently
transform oneself, before one endeavours to challenge hegemony and
reproduction.

One must embrace the understanding that the human being is

capable of transformation not only accumulation.
With all of the above in mind I set out on a journey by starting to reflect critically
on my lived educational experiences, then act upon them to bring about
transformation and thus challenge the ever prevailing transmissive model of
education. Therefore, I rummaged around for something completely innovative
for our island, something which I could use in the classroom which disputes the
passive role of learners and teachers as disseminators of information. In this way I
could myself become an agent of transformation and help improve our
educational system. Furthermore, being disappointed with my fellow citizens for
being so passive and indifferent towards our island’s environmental deterioration,
I chose to focus on environmental education.
Therefore, this study shall focus on the teaching and learning of specific
knowledge related to biodiversity. In the next chapter I will delve deeper into
environmental education, learning processes, metacognition and metacognitive
tools, with an emphasis on prevalent learning theories related to this study.
Finally, I will discuss two pedagogical tools namely Vee Heuristics and Concept
Maps which were used throughout this research in an early primary classroom so
as to promote meaningful learning, disempower rote learning and consequently
create a quality of sustainable education.

-5-

The objectives of my study will be

¾ To provide basic meaningful knowledge about the environmental issue in
question

¾ To make use of life experiences to develop knowledge
¾ To help in the shaping of attitudes and values which promote appreciation and
care of the environment

¾ To discuss whether different learning patterns contribute to different
meaningful knowledge.

¾ To improve on my professional practice.
The first four objectives will be achieved through the planning and evaluating of a
learning and teaching programme based upon Vee Heuristics, Concept Mapping
and learning processes. The fourth objective will be achieved throughout the
process of this whole study.

My objectives revolve around the notion that

Environmental Education is considered as a process, which educates about,
through and for the environment (Pace 1992).
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CHAPTER TWO

LITERATURE REVIEW

There is enough in the world for everyone’s need, but not for some
people’s greed.
Mahatma Gandhi.

Chapter Two

2.1

Environmental Education: A Tripartite Perspective

Environmental education (EE) has its roots in nature study, conservation and
outdoor education but this led to a narrow interpretation of environmental
education, i.e. as an area of study related to the scientific aspects of environmental
issues. This also led for environmental education to be placed among academic
subjects such as science and geography in formal education.

However,

environmental education differs from traditional nature studies since its primary
concern is the relationship between humans and how these relate to the
environment that surrounds them.

Embracing the true principles of

environmental education requires the reconceptualisation of the way people live
and how they interact with their environment.
Since the first definition of environmental education and throughout its whole
development, the emphasis was placed on both an improvement of the quality of
life and that of the environment. Therefore, environmental education primarily
conceives of people as relational beings (O’Sullivan, 1999; Orr, 2004).
Environmental education is not only concerned about quality of the environment
but also about a quality of human life and that these two are interdependent.

ENVIRONMENT

SOCIETY
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At the heart of these spheres lies human behaviour which involves the cultivation
of values and attitudes. In fact, it has long been recognised that the root of
environmental problems is human behaviour. Assuming that awareness alters
behaviour, educators sought to stuff all kinds of facts and information into the
students’ minds regardless of how and with what affect it will be used. Educators
emphasised what children ought to think without taking into consideration their
feelings and actions. We have been creating passive intellectual minds as an effect
of the transmission model of education created by the industrial revolution.
Our education still emphasises theories instead of values, concepts rather than
human beings, false consciousness rather than reality and efficiency is overriding
the importance of having a conscience (Holt, 1995; Orr, 2004).

We are mass

producing desensitised ‘successful’ people and this is the price that we have to
pay for a dominant capitalist culture which calls for efficiency of production
(Smith, 1999; Orr, 2004). The capitalist mode of production poses deep structural
impediments to humanisation.

Capitalism destroys morality and values

altogether (Freire, 1970; Orr, 2004). Capitalism is a ‘predatory economy’ which
infiltrates in cultures to promote a particular way of lifestyle.
“Economic development has always involved transformation of the
natural environment, but in the last two hundred years the pace of
development has quickened, and the relationship between human
beings and the natural environment has changed fundamentally as a
result.”
(Saunders in Smith, 1999:270)
Saunders (as cited in Smith, 1999) claims that capitalism has perpetually
transformed the average living standards, while O’Sullivan (1999) argues that
standard of living, however, does not add up to quality of life. We are living in an
era of high rewards but which perpetuate high risks (Beck, 1992, 1999). We are all
aware that life involves risks; however, Beck argues that nowadays, we live in a
society where new types of risks have emerged. Beck (1999) suggests that in
contrast to previous societies where the risks concerned naturally occurring
hazards (such as diseases, floods) or socially determined hazards (such as wars,
invasions); nowadays we are facing new kind of risks created by decisions which
consequently affect our lives.
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Therefore, our fate, now more than ever, is increasingly confronted by global
ecological risks and has to face the unknown for the sake of benefits by means of
our technological control over nature. The “competitive profit-seeking individuals
will inevitably exploit the planet to the point of destruction unless the state steps in
to stop them” (Saunders in Smith, 1999:273). However, there are instances where
the state itself is engaged in unsustainable pursuits for immediate short-term
gains. This is what Beck calls organised irresponsibility.
“Thus what is at issue is an elaborate labyrinth designed according to
principles, not of non-liability or irresponsibility, but of simultaneous
liability and unaccountability: more precisely, liability as
unaccountability, or organized irresponsibility”
(Beck, 1995:61)
Nonetheless, people are too alienated living in a world full of commodities and it’s
very difficult to make them change. Furthermore, it’s much more difficult to bring
about a Utopian view where society is changed from top to bottom and dragged
into a Garden of Eden. This just won’t happen! On the other hand, Saunders as
cited in Smith (1999) reveals instances where the destruction of capitalism still
brought about an environmental disaster; so both capitalism and communism
failed in some way or another (Orr, 2004).
Therefore, Saunders proposes a solution of what he calls “Green Capitalism”
which highlights “green consumerism”.

But even here, it all boils down to

educating the people in changing their attitudes and values towards these green
notions. After all, as Orr (2004) states, the prevailing ‘environmental crisis’ is
largely a result of the work of the educated, and consequently the education
process has to be rethought to integrate ways in which people can rediscover their
connections to the environment, critically evaluate factors affecting their everyday
lives, and develop effective solutions which are sustainable.
Since at the heart of any given definition of environmental education lies human
behaviour, which involves the nurturing of values and attitudes, one has to add
another sphere, which directly or indirectly affects environmental education. This
is the economy, since as discussed in the previous paragraphs, the economy affects
human behaviour.
- 10 -

ENVIRONMENT

SOCIETY

ECONOMY

Addressing environmental education seriously entails not only developing
awareness and knowledge but also shaping attitudes, values and decisions.
Furthermore, this has to be put into a context of orchestration among the
ecological, social and cultural, and economical perspective. For some people this
will mean taxing the very fundamentals of their way of life and attitudes which
requires a reconceptualisation of the overriding ideology of consumerism and
development. In many ways this type of education may be seen as controversial
since it challenges the dominance of the ‘world economy’ and consumerism while
it draws round ways how individuals can act to minimise their negative
environmental impact.
2.2

The Need for Environmental Education

Efforts to define Environmental Education began in the 1960’s.

In 1969, Dr.

William B. Stapp, concisely defined environmental education as “producing a
citizenry that is knowledgeable concerning the biophysical environment and its
associated problems, aware of how to help solve these problems, and motivated to
work toward their solution” (Stapp, 1969:30).

- 11 -

In 1970, the International Union for the Conservation of Nature and Natural
Resources (IUCN), or as it is nowadays called the World Conservation Union,
defined environmental education as:
…the process of recognising values and clarifying concepts in order to
develop skills and attitudes necessary to understand and appreciate the
inter-relatedness

among

man,

his

culture

and

his

biophysical

surroundings.” (in Sterling, 1992:3)
However, there has been an increasing recognition amongst practitioners in this
field about the need to take this concept further beyond awareness and
understanding. As a result, in the 1990’s the concept of ‘sustainability’ and the
need to achieve a sustainable society have become prevailing in environmental
debate.
Environmental education is needed “to strengthen the attitudes, values and
actions which are compatible with sustainable development” (Quarrie, 1992:224).
This statement from Agenda 21 recognises the need for education in order to
achieve the goal of sustainable development. Agenda 21 is a document endorsed
by 178 governments in 1992, at the Earth Summit. It aims to prepare the world for
the challenges of the next century by making World development sustainable.
Agenda 21 recognises that if people are educated about their environment then
they will have the capacity to make decisions, which will not only help the
environment but also their own quality of life. Furthermore, it is hoped that
education will foster attitudes that move away from the anthropocentric base
(human oriented) and towards the more ethically based biocentric view (the right
for nature to exist) (Hunter, 1996). In this sense, environmental education aims at
fostering initiatives that may help people to appreciate their relation with the
natural world (Filho, 1994; Pace, 1996) and thus promote better quality of life.
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It is worth noting that “the need for wide environmental awareness is particularly
strong in Small Island Developing States (SIDS), which are countries that are
trying to develop themselves economically, but at the same time bearing in mind
the need to protect their natural resources” (Filho, 1994:1). Nonetheless, various
local researches, while not dismissing the fact that Maltese are aware of
environmental problems, reveal that the level of awareness is very superficial and
lacks internalisation (Pace, 2000; Mifsud & Saliba, 2001).

Sterling (2004)

corroborates these results even on an international scale where he states “A
number of studies have shown relatively high levels of awareness amongst young
(and old) of these issues, but often poor understanding” (Sterling, 2004:23).
Maltese researches revealed that local educational institutions are failing to
promote sound environmental education since they are not helping learners to
become critical thinkers and develop problem-solving skills. Students were just
reproducing society’s “knowledge” and attitudes without reflecting critically on it,
let alone acting upon it (Mifsud & Saliba, 2001). Thus, even in the local context,
now more than ever, environmental education needs to be given a high priority.
However, “sound environmental education can only be achieved through a
radical reform of the way the formal education system presently operates.” (Pace,
2000: 39)
My main concern about all this is that many years have elapsed since this research
took place; nevertheless, the results are still prevailing, even after a new National
Minimum Curriculum was published in 2000. The Minister of Education himself
is recognising that something is not working well within our present educational
system and has proposed an extensive revamp of this system through clustering of
schools. However, clustering “is mainly an organisational reform which will not
by itself lead to substantial changes to the teaching-learning process” (Borg as
cited in Busuttil, 2005). Similarly, in Sterling’s words the minister is just opting for
a “first order change” (Sterling, 2004:28) that is, making adjustments in the
existing system where the emphasis is on efficiency and effectiveness.
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This is clearly conveyed in the minister’s speech while addressing the heads and
assistant heads of schools that are to form part of the restructuring:
“We aim to reduce the amount of administrative work you are currently
being made to do and give you more time to focus on your educational
role within the school……developing children’s intelligence is the key
ingredient to give the next generation tools with which to forge their
careers and livelihoods.” (Galea as cited in Spiteri Paris, 2005:5)

Although one wonders what kind of intelligence the minister is referring to, what
is needed is a “second/third order change” (Sterling, 2004:28) where the
educational paradigm is changed by rethinking whole systems on a participative
basis by doing better things and more importantly, by seeing things differently.
The

prevailing

discourse

in

education

“exalts

technical-rationality

and

marketability at the expense of a concern with issues regarding social justice and
life-sustaining values” (Mayo, 2001:140). Seeing things differently means that this
hegemonic discourse must be put into question. Hill & Clover (2003:91) challenge
us “to recognize the profound cultural and ecological implications of economic
development and corporate globalization.”
This new critique also connects environmental education to what O’Sullivan
(1999) terms as a transformative vision of learning by promoting new ways of
seeing and being in the world. This new vision requires a major shift from a
transmissive model towards a more reflexive, critical and transformative forms of
learning (O’Sullivan, 1999; Sterling, 2004).
Pace (2000) reveals that features in the Maltese educational system are not
compatible with the features required of sound environmental education and
although the latter features are highlighted in the current National Minimum
Curriculum (NMC), “their successful integration into the formal educational
system will involve…….a paradigm shift” (Pace, 2000:29). Likewise, Orr states
that “the answer, then, is not to abolish or diminish formal education but rather to
change it” (Orr, 2004:25).
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For this change to transpire, one has to be aware of what one believes, one must
have a vision, and one must know oneself. As Rousseau claims “remember that
before you dare undertake the making of a man you must be a man yourself”
(Rousseau as cited in Boyd, 1956:42). This is the challenge ahead: “a commitment
to challenge oneself first and foremost; to be willing to learn with and from others;
to challenge existing values” (Bezzina & Pace, 2004:8). This is what I went through
throughout this whole research and this is what I will be explaining in the
following chapter, that is, a change in one’s pedagogical practices or to put it in
Sterling’s words “transform in order to be transformative” (Sterling, 2004:15).

2.3

Environmental Education and the Learning Process.

In today’s world, children are showered with information and knowledge about
environmental issues; however this is very rarely transformed into concerned
action. Consequently, knowledge which is ‘learnt’ at schools is very easily
forgotten and an erroneous gap is created between the theoretical and the
practical.
Prevalent learning theories suggest that children do not retain that knowledge
which is not relevant to their lives (Holt, 1995). This is what educational theorists
like Dewey, Rorty and Freire emphasised throughout their lives and they all claim
that accumulated knowledge must meet the students’ experience. Students who
are
“increasingly posed with problems relating to themselves in the world
and with the world, will feel increasingly challenged and obliged to
respond to that challenge……Their response to the challenge evokes
new challenges, followed by new understandings; and gradually the
students come to regard themselves as committed.”
(Freire 1970: 62)

Similarly, McLaren urges teachers to encourage children to reflect on what’s going
on around them and to help them declare their own opinion, furthermore he
suggests:
“with Henry Giroux and Paolo Freire, that we must take the experiences
and voices of students themselves as the starting point. We must confirm
and legitimate the knowledges and experiences through which students give
meaning to their everyday lives.
(McLaren, 1989:235)
- 15 -

Berry claims that “we cannot survive in our human order of being without the
entire range of natural phenomena that surround us” (as cited in O’Sullivan, 1999:
Foreward).

In this premise, one assumes that what matters is, not what

knowledge is delivered but how this is delivered and experienced.

2.4

Environmental Education and the Transmission of Knowledge.

As the world’s environment seems to be all the time deteriorating, environmental
education has been taken up in schools in different ways as this was regarded as
an important strategy in achieving environmental improvement. Throughout the
development of environmental education there was the assumption that
distributing knowledge about the environment would lead to a positive attitude of
concerned action towards the environment.

Unfortunately, ample research

(Chawla, 1988; Sterling, 2002; Froud, 1994 in SEEPS, 2003; Orr, 2004) has shown
that this knowledge did not translate itself into action competence.
Borden & Schettino (1979) (as cited in Newhouse, 1990) also reveal that the more
important determinant of commitment (action) was the level of feeling rather than
the level of knowledge. Although educational programmes have succeeded in
providing a vast amount of knowledge about environmental awareness they have
failed to produce a change in attitude and values and committed action as
outlined in the environmental education principles.

Thus, cognition, i.e. the

processing of information or knowledge was highlighted at the expense of feelings
and behaviour.
This strategy emphasises the powerful liberal tradition prevailing in the western
world where education is viewed as a process of developing the mind through
academic knowledge. For over one hundred years we have been caught in “the
cult of efficiency” to mass-produce learners where learning is often thought of as
an

intellectual

achievement.

Thus,

cognition

became

intelligence and intelligence synonymous with I.Q. tests.
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synonymous

with

Alternatively, Gardner (1983) showed us that a paper and pencil test is not the
proper way to assess someone’s intelligence because, according to him, we have
multiple ways of taking in the world around us.

Gardner’s groundbreaking

theories were first published in Frames of Mind, 1983.

He was a Harvard scholar, studying work on the development of children’s
cognitive processes based on the work of Jean Piaget. Through his own work on
the development of cognition, he came to view those of Piaget as too narrowly
focused and suggests that all people exhibit one or a combination of at least eight
different or multiple intelligences (MI), which operate in varying degrees
depending upon each person’s individual profile of intelligence. Gardner has
never ruled out the possibility that additional intelligences may also exist, for MI
research is still in its infancy. In fact, it is only recently that he added an eighth
intelligence to the list: the Naturalist Intelligence. Naturalist intelligence or ‘nature
smart’ is a person’s ability to identify and classify patterns in nature. During our
prehistory, hunter-gatherers would rely on naturalist intelligence to identify what
flora and fauna were edible as well as which were not.

Today, naturalist

intelligence may be seen in the way we relate to our surroundings.
Here, it is worth mentioning Sternberg’s Triarchic Theory of Intelligence which
posits three facets, namely:
¾ Analytical Intelligence, which is similar to the standard psychometric definition
of intelligence, is measured by analogies and puzzles and reflects how an
individual relates to his internal world;
¾ Creative Intelligence, which involves insight, synthesis, and the ability to react to
novel stimuli and situations. This is the experiential aspect of intelligence and
reflects how an individual connects the internal world to external reality;
¾ Practical Intelligence, which involves the ability to grasp, understand and solve
real life problems in the everyday jungle of life. This is the contextual aspect of
intelligence and reflects how the individual relates to the external world about
him/her. In short, practical intelligence is ‘being street smart’ (Sternberg, 1985)
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Similary, Johnston’s Interactive Learning Model (Johnston 1996, 1998; Vanhear &
Borg, 2000) reveals that if we look only upon cognition, we would be only looking
at one-third of who the child is and thus we do not really know who he or she is as
a learner. Johnston proposes that learning is a process occurring because of the
continuous interaction of no less than three mental processes:
¾ Cognition or the processing of information is only but one aspect of our overall
learning process and it is the one, which our educational system places
emphasis on.
¾ Conation derives from a Latin word which means ‘to do’ or ‘to perform’ in fact
it is the action part of our learning. Cognitive psychologists associate conation
with the concept of volition, defined as the use of will, or the freedom to make
choices about what to do (Kane, 1985; Mischel, 1996).
¾ Affectation is what educational and cognitive psychologists explain as how the
learner perceives his or her capacity to learn and which affects the learner’s
motivation to learn. Bagozzi (1996) proposes that conation is necessary to
explain how knowledge and emotion are translated into behaviour in human
beings. Nonetheless, if someone does not value who one is as a learner, one
will keep oneself hidden, will go inside oneself and will resign to being a nonlearner. Much of the literature of educational and cognitive psychologists is
devoted to explaining that what the learner values and how the learner
perceives one’s own capacity to learn, affects the learner’s motivation to learn
or what Bandura termed as ‘perceived self-efficacy’ and is also seen in Weiner’s
attribution model (Vanhear & Borg, 2000).
In this scenario, it was very interesting for me to find out that responsible
environmental behaviour is also defined not only through cognitive factors, but
also through affective and conative factors (Newhouse, 1990).

Moreover,

Simmons (1991) presented a simplified environmental behaviour model based on
the works of Hines (1984) and Hungerford & Volk (1990) which proposes that
knowledge, problem-solving skills, and psychological factors (especially attitudes
and the development of self-esteem) all contribute to the development of
environmentally responsible behaviour.
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Therefore, the original assumption of environmental education that the
transmission of knowledge regarding environmental issues would be sufficient to
trigger off an attitude of responsible action has evolved into something more
complex where the emphasis is being placed on the changing of attitudes and
values.
This is also the reason why nowadays we hear more about ‘sustainable education’
rather than ‘environmental education’.

According to Sterling, “the term

‘sustainable education’ implies whole paradigm change, one which asserts both
humanistic and ecological values” (Sterling, 2004:14).

The role of sustainable

education is to provide with citizens who are able to critically evaluate the world
around them and suggest feasible sustainable solutions.
As we have previously discussed, the interpretation given to environmental
education, did not bring about the desired and projected attitudes and values.
Environmental education which was grounded in rural and local studies in the
60’s, evolved in the 70’s by recognising urban, ethical and political factors, adding
a global dimension in the 80’s and kept on emerging in the 90’s with education for
sustainable development. A changed educational paradigm calls for “a change of
educational culture which both develops and embodies the theory and practice of
sustainability in a way which is critically aware” (Sterling, 2004:22) and is
nowadays fundamental since it will determine which path to take in the next ten
or twenty years. This does not necessarily mean that the work done in
environmental education throughout these years should be abandoned; however,
it does mean that we should learn to reflect and be critical of past experiences, our
vision should broaden and this is what I will try to do in the next pages.
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2.5

An Ecological View of Intelligence

According to Bowers (1995) cognitive psychologists and scientists gave us an
individualistic and cultural-free view of intelligence.

Gardner’s focus on the

autonomous individual as the locus of intelligence distorts and obscures the
“nested hierarchy” that places individuals in a cultural setting, which in turn
grows out of an ecosystem.

Bowers (1995) develops the implications of this

oversight
“…the view of intelligence as an attribute of the individual, as well as
the educational practices predicated on it, reinforce the same deep
cultural assumptions that lead us to view every technological innovation
as the expression of progress, and to mistakenly interpret the visual
sensation of the plenitude of shopping malls as validating the ideal of
individual freedom rather than as a metaphor of a culture that is
destroying the chances of future generations to live in balance with the
Earth’s ecosystems.” (Bowers, 1995:105)
Similarly, Berry claims that “our inner world is a response to the outer world.
Without the wonder and majesty and beauty of the outer world we have no
developed inner world” (Berry as cited in O’Sullivan, 1999: Foreward). In fact,
O’Sullivan (1999) anticipates our entering in the ecozoic state which is characterised
by our connectedness to the ecosystem that sustains us i.e. feeling connected and
in relation to the ecosystem. This ecozoic state contrasts with our present cenozoic
state where “technocentric managerialism is king” (Sterling, 2004:27), meaning
that life is governed by the technical-industrial value of Western Euro-centric
culture.
Furthermore, while Bowers views Sternberg’s Triarchic Theory of Intelligence
(Sternberg, 1985) as the most promising, since it demonstrates an awareness to
develop more culturally sensitive ways of understanding intelligence, yet “his
theory not only retains the tradition of treating intelligence as an attribute of the
individual but also incorporates the mechanistic language of the cognitive
scientists.” (Bowers, 1995:103) In his works, Bowers sought to answer questions
like “Which cultural patterns are contributing to the ecological crisis? And what
are the characteristics of cultural patterns that contribute to long-term
sustainability?”
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Bowers looks upon modern thinkers like Gardner and Freire as “ignoring the
influence and diversity of cultures” (Bowers, 1995:142). Bowers views Freire as a
“carrier of a western mind set” who “simply popularizes (cultural amplifiers) of
the very cultural patterns that are contributing to the ecological crises” (Bowers,
1995:171).
Notwithstanding, Roberts regards Bowers as “arguably the most important of
Freire’s critics” (Roberts, 2000:97) and thus dedicates a whole chapter (Roberts,
2000:119-136) in his book as an answer to Bowers’ critiques. Personally, I think
that we need Freire’s praxis just as we need Bowers’ ecological thinking to bring
about a change in attitude and values regarding the environment: “without an
ecological understanding, we are in real danger of creating post modern learning
institutions, whose graduates are able to exploit others and the environment more
efficiently and effectively than their predecessors” (Sterling, 2004:45). Orr reveals
that it is very possible “for a person to be clever without being very intelligent, or
as Walker Percy put it to ‘get all A’s and flunk life`” (Orr, 2004:51).
According to Bowers ecological sustainability calls for a re-examination of our
notion of knowledge and that knowledge evolves in human relationships:
“It is this network of relationships (humans nested in the Umwelt of
culture, and culture nested in the Umwelt of natural systems) that
should become the analog for educators who are addressing the
challenge of organising curricula that foster the growth of individual
intelligence…..Whereas the individually-centred view of intelligence
uses individual autonomy as the primary reference point, an ecological
view of intelligence would use long-term sustainability of the Earth’s
ecosystems as the primary criterion”
(Bowers, 1995:132)
Thus, Bowers challenges educators to identify and place at the centre of the
curriculum the more ecologically problematic aspects of the dominant culture and
decide whether they are going to be part of the problem or a part of the solution.
In a nutshell, educators sincerely expecting education to address ecological issues
must also be prepared to “ecologise” education. “The well-being of the earth and
the well-being of the human within the earth community must be the central
concern of education for the future.” (Berry as cited in O’Sullivan, 1999: Foreward)
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Similarly, Orr (2004) claims that we have to rethink education which measures
against the agenda of human survival and thus, he calls for institutions and
administrators who are able to provide role models, where students are taught
that they are part of or apart from the natural world, where the knowledge
transmitted carries with it the responsibility to see that it is being well used in the
world and understood within the context of how this knowledge will affect real
people and their communities and that the way in which learning occurs is as
important as the content so that the goal of education revolves around the mastery
of oneself rather than the mastery of subject matter (Orr, 2004).
It was also very interesting to read how Orr poses a distinction between cleverness
and intelligence where he reveals that “an increasing percentage of the human
intelligence must attempt to undo a large part of what mere intellectual cleverness
has done carelessly and greedily” (Orr, 2004:17). Like other authors discussed
previously, Orr states that what we presume to be as an intelligent person is
probably wrong:
“What we call intelligence and what we test for and reward in schools and
colleges is something else, more akin to cleverness. Intelligence, as I
understand it, has to do with the long run and is mostly integrative,
whereas cleverness is mostly preoccupied with the short run and tends to
fragment things. This distinction has serious consequences for our
willingness and ability to conserve biological diversity” (Orr, 2004:48-49).

Clearly, here Orr is referring to the prevailing factory model of education which
highlights cognition, and thus rote learning at the price of affective and conative
factors which contribute to meaningful learning. Orr’s principles and writings
might seem too idealistic for some, but I suggest that they are truly real and are
what is needed in order to bring about a “new mindset…a fundamental shift of
mind” (Bezzina & Pace 2004:8) so as to move towards a transformative vision of
education. They are very central and respond explicitly to the discussions brought
forward up till now.
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These principles should be the base for a new theory of education where not only
cognition, but also emotions and attitudes are taken into consideration, where the
process of learning is emphasised over the content.

These principles pose a

transformative vision through which the hegemonic factory model of education
can be challenged. They are also the reason why I chose Concept Maps and Vee
Heuristics among other tools, since I suggest that they are tools which promote
this vision and are extremely useful for both the teacher and the learner to move
towards “a certain kind of education”. So now, I will focus on these two tools and
how they relate to all that’s been discussed up till now.

2.6

Vee Heuristics, Concept Mapping and Meaningful learning.

With all of the presented literature in mind I rummaged around for a tool which,
captures the three mental processes incorporated in the learning process, engages
the children in creating and managing their own knowledge and thus
empowering them to construct meaningful learning.
I came across this tool while reading Novak & Gowin (1984) Learning How to Learn,
where the title itself attracted my attention.

Novak & Gowin (1984) in their

preface to this book claim; “Human experience involves not only thinking and
acting but also feeling, and it is only when all three are considered together that
individuals can be empowered to enrich the meaning of their experience.” (Novak
& Gowin, 1984: xi) In this book, Novak & Gowin (1984) present two principal
educational tools which are Concept Maps and Vee Heuristics.
2.6.1

Concept Maps

Concept Maps emanated through a 12-year longitudinal research programme
carried out by Joseph D. Novak and his graduate students at Cornell University.
It started off as a new paradigm in cognitive learning which highlights the
learner’s mental processes as the major factor in learning, thus opposing the
behaviourists and logical positivism.
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During the 1960’s, behavioural psychology and logical positivism were the
dominant spheres of influences around which learning revolved. Furthermore,
with the revival of Jean Piaget’s work, particularly the cognitive operational
stages, it was believed that early elementary children could not be taught abstract
concepts and that the early introduction to such concepts would lead to
misconceptions and would interfere with the children’s later learning. Novak’s
work with his pupils in an elementary school suggested otherwise:
“Our early work with four lessons on plant growth (Novak,1966)
indicated that six- and seven-year-old children were capable of
acquiring basic ideas regarding plant growth, development, and
reproduction when well designed lessons were provided in an audiotutorial format in regular elementary school classrooms. There seemed
to be reasons to believe that children could understand basic science
concepts in a substantive way that should facilitate later science concept
understanding” (Novak & Musonda, 1991:118)
The 12-year longitudinal study addressed this issue since Novak affirms that
young children learn more than we possibly think and that we underestimate
young children’s learning abilities due to our teaching methods which don’t elicit
the children’s knowledge and potential.

Novak did not see much value in

behavioural psychology or on logical positivism. Therefore, he set out to delve
deeper onto how cognitive learning takes place.
In 1963 David Ausubel published The Psychology of Meaningful Verbal Learning and,
being unsatisfied with the prevalent psychology of learning, Novak and his
graduate students focused their research around Ausubel’s major principle about
learning theory: “If I had to reduce all of educational psychology to just one
principle, I would say this: the most important single factor influencing learning is
what the learner already knows.

Ascertain this and teach him accordingly.”

(Ausubel,1968: Epigraph). We nowadays are more familiar to this principle as
‘advance organisers’ which can be described as simple devices or strategies used
in the introduction of a topic which enable learners to orient themselves to the
topic, so that they can locate where any particular incoming information fits in and
how it links with what they already know. Other ideas from Ausubel’s cognitive
psychology of learning, such as progressive differentiation and integrative
reconciliation were also taken into consideration.
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The principle of progressive differentiation states that the meaningful learning is a
continuous process wherein new concepts gain greater meaning as new
relationships are acquired. According to that, the most general and inclusive ideas
of the discipline should be presented first, and, then, progressively differentiated
in terms of detail and specificity (Novak & Gowin, 1984; Novak, 1998).

The

principle of integrative reconciliation states that meaningful learning is enhanced
when the learner recognizes new relationships between related set of concepts or
propositions (Novak & Gowin, 1984; Novak, 1998).
Thus, several audio-tutorial science lessons were planned and interviews were
conducted periodically with the same 6-8 year old children over a long period of
time to capture the children’s understanding and development of particular
concepts: “Each lesson was designed to build on common knowledge possessed
by first and second grade children and then to build on knowledge introduced in
earlier lessons in later lessons” (Novak & Musonda, 1991:147).
This research led to an accumulation of hundreds of interview tapes, and when
the researchers transcribed the tapes they “could observe that propositions used
by students would usually improve in relevance, number, and quality, but it was
still difficult to observe specifically how their cognitive structures were changing”
(Novak, in Cañas et al 2004:460).
Furthermore, throughout the research three ideas from Ausubel’s Assimilation
theory emerged:
1.

New meanings are developed when built on prior concepts and
propositions.

2.

Cognitive structures are organised hierarchically from the more general
and comprehensive concepts towards the more specific ones.(Progressive
Differentiation)

3.

When meaningful learning takes place the relationship between concepts
becomes more explicit and better integrated with other concepts and
propositions. (Integrative Reconciliation)
(Novak in Cañas et al, 2004)
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At this point the researchers of this study stopped to reflect and discuss an
efficient and practical way of displaying how the cognitive structures were
changing in each case.

“In our discussions, the idea developed to translate

interview transcripts into a hierarchical structure of concepts and relationships
between concepts, i.e. propositions” (Novak, in Cañas et al 2004:460).
Thus, this idea cultivated into the invention of a tool, now known as, Concept
Map. So this study led the researchers to find out that the information in an
interview could be easily transformed into a Concept Map.

The cognitive

structures represented in this way “made it relatively easy to follow specific
changes in the student’s knowledge structures as she/he progressed through the
grades” (Novak in Cañas et al 2004:461) since Concept Maps give a specific picture
of what the child has in her/his head (Kinchin & Hay, 2000; Novak, 1984, 1998;
Cañas et al 2004).
Concept Maps offer a method to represent incoming information visually and are
like visual road maps showing some of the pathways one may take to connect
meaning of concepts (Cañas et al, 2004). One of the values of Concept Maps is that
when children construct their own Concept Maps for a question or problem in any
domain, they clearly convey at a glance, “what the learner already knows” and as
educators we can thus plan to build upon this. This leads us to two major terms
namely, Metacognition and Vygotsky’s Zone of Proximal Development (ZPD) as I
shall further explain.
2.6.2

Metacognition

Metacognition refers to “one’s knowledge about cognition and the ability to
manage and direct one’s learning and thinking” (Gredler, 1997:175). Bruer defines
metacognition as “the ability to think about thinking, to be consciously aware of
oneself as a problem solver, and to monitor and control one’s mental processing”
(Bruer, 1993:67). It is an intrapersonal communication where time is given to
quietly think and reflect on what one is learning. (Vanhear & Borg, 2000).
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Behaviourist models emphasise the multistage model of memory where “practice
past task acquisition produces over learning which results in resistance to
extinction” (Vanhear & Borg, 2000:10). This model clearly promotes rote learning,
however nowadays, ample research in this field, some of which are referred to in
this literature (p.15) reveal that the cognitive key to retention is meaningfulness.
One of the ways in which rote learning is challenged is through metacognitive
instruction (Novak, 1998; Bruer, 1993). Metacognition challenges the transmissive
views of learning and teaching held by certain teachers and the passive views of
the role of learners. This is because metacognition lends itself to a process of
praxis. The equation is as follows:
“by being reflective, revisiting the learning process making comparisons
between prior and current conceptions, and being aware of and
analysing difficulties, learners gradually maintain deeper understanding
of the learned material…….maintaining better understanding sets the
bases for successful transfer” (Georghiades, 2000:128).
Figure 2.1 shows that information enters the brain through our sensory systems
and some of it is processed in our working memory. Some of this information is
stored for future retrieval in our long-term memory. Bruer compares our working
memory to “a computer’s central processing unit” while he compares our longterm memory to “a computer’s hard disk” (Bruer, 1993). Nonetheless, unlike a
computer we do not retrieve information by giving it “an address” in our brain
but by creating associative links between chunks of information. This suggests
that new learning is integrated into pre-existing structures which psychologists
term as schemas. These pre-existing structures effect how we process and interpret
incoming information.

Bruer argues that “prior knowledge affects how we

interpret school instruction and thus affects what we can learn. School instruction
that ignores the influence of pre existing knowledge on learning can be highly
ineffective” (Bruer, 1993:28).

He further suggests that cognitive psychologists

reveal that long-term memory comes in an array of structures. They distinguish
between declarative memory which stores facts and events and non-declarative
memory which stores skills and procedures.
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Figure 2.1: The LML Representation of the Architecture of the Brain and Mind. ©Let Me Learn, Inc.
(Johnston, 2004)

Similarly, the Interactive Learning Model (ILM) presented by Johnston (1996,
1998) suggests that when a stimulus enters the brain, the brain sends neuro
impulses to the mind which translates the impulses into symbols that it can store,
process and retrieve while at the same time it checks its prior experience and
where it belongs within the declarative or non-declarative memory. This is where
Metacognition comes into play.

In fact, it is suggested that it is through

metacognition that these symbolic representations are transferred into the nondeclarative memory. More importantly the Interactive Learning Model suggests
that our learning patterns, which are formed through the interaction of cognition,
conation and affectation, serve as filters through which the stimulus is
communicated to the mind when we are learning i.e. one responds and interprets
incoming information through these learning patterns which occur differently in
each learner.
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While not dismissing the fact that “metacognitive tools are helpful, but they are
neither a `sure cure` nor a `quick fix`” (Novak, 1989:235), Georghiades (2000)
reveals that young children who received metacognitive instruction performed
better: “It was observed that children who received metacognitive instruction
gradually engaged more fully in classroom discussions, and seemed to remember
more taught material (e.g. terms, definitions, examples, applications) from
previous lessons” (Georghiades, 2000:131).
Metacognition during learning and transfer is of two kinds: thoughts about what
we know and thoughts about regulating how we go about learning (Vanhear &
Borg 2000). In this premise Concept Maps are highly effective metacognitive tools
(Novak, 1998; Cañas et al, 2004) since they present a visual picture to both the
teacher and the learner of how well they are developing their understanding.
2.6.3 Vygotsky’s Zone of Proximal Development
Vygotsky describes it as "the distance between the actual development level as
determined by independent problem solving and the level of potential
development as determined through problem solving under adult guidance or in
collaboration with more capable peers" (Vygotsky, 1978:86). The Zone of Proximal
Development (ZPD) bridges that gap between what is known and what can be
known. Vygotsky claimed that learning occurs in this zone.
Lev Vygotsky (born in 1896 - the same year as Piaget), opposed Piaget’s image of
human development as a lone venture in the world; “developing in isolation,
behaving like a little scientist, making and testing hypotheses in order to construct
an understanding of the world” (Lee & Das Gupta 1992:6).
For, Vygotsky, the major task of a theory of development is to understand how the
child acquires cultural tools. He argued that concepts, language, voluntary
attention and memory are functions, which originate in culture and are acquired
through development in interaction between the child and another person. Each
of these functions appears first as an interpersonal process before it appears within
the child as an intrapersonal process (Vygotsky, 1988).
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Vygotsky (1978) highlights the role of the teacher as facilitator, whereby the
teacher guides the learning strategy or task through different ways such as,
modelling, probing questions etc, then gradually shifts responsibility to the
students. This instructional technique is nowadays known as ‘scaffolding’. When
one thinks about this term, one tends to think of structures which are put up
alongside of buildings to support and facilitate the workers’ job in high altitudes.
This sheds light upon the word ‘structure’. Without clear structure and precisely
stated expectations on a specific learning task, many students are vulnerable to
losing track. Scaffolding is thus used to assist the ZPD, that is to say, teachers act
as facilitators by guiding the children to close the gap between what they know
and the new knowledge to be learnt.
Gatt & Vella (2003) claim that under structured guidance a higher attainment level
is reached. Similarly, Novak reveals that his own experience with young children
“indicated that with proper conceptual preparation, even 5- and 6-year-old
children could demonstrate a remarkable understanding of abstract concepts, or
secondary abstractions…a reasonable understanding of these concepts was
attainable with carefully developed instructional sequences” (Novak, 1998:127).
Gatt & Vella (2003) further claim that “scaffolding developed to help students
internalise information occurs best in learning situations where the learners have
opportunities to communicate their thoughts” (Gatt & Vella 2003:10). Now, as we
have already seen, Concept Maps offer a means for the learner to communicate
and for the teacher to know exactly what’s going on in the learner’s head.
Therefore, Concept Maps can be used, in Vygotsky’s terms, to identify the
dimensions of a student’s zone of proximal development in a particular field.
Kinchin, Hay & Adams convey that “traditional testing, which typically focuses
on the end-result of prior learning, does not expose such developmental thought
processes. In such tests, a student may be able to produce the ‘right’ answer while
retaining fundamental misconceptions” (Kinchin, Hay & Adams, 2000:53).
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Ausubel’s theory of meaningful verbal learning seems appropriate in making
revisions to Vygotsky’s original theory. Ausubel (1968) introduced the concept of
advance organisers, which would serve as ‘ideational scaffolding’.

Ausubel

suggests that material must be carefully selected and offered prior instruction to
serve as a link between student’s present store of information and the new
learning. According to Ausubel (1968), advance organisers provide a conceptual
framework and also facilitate encoding (Vanhear & Borg, 2000). In this scenario,
Concept Maps are powerful tools
“to ascertain what the learner already knows, including faulty knowledge
structures or misconceptions, and also to organise the subject matter of
new material to be taught……Concept Maps can serve as powerful
advance organizers, and they can assist in the design of instruction that
builds on learner’s existing knowledge” (Novak, 1998:71-72).
Ample research (Cañas et al, 2004) has also revealed that, in this sense, Concept
Maps are powerful evaluative tools. Ausubel made the very important distinction
between rote learning and meaningful learning.

He stated that meaningful

learning requires three conditions:
1.

The material to be learned must meet and relate to the learners’ prior
knowledge. Concept Maps can be helpful in revealing the learners valid
and invalid ideas about a specific subject prior instruction so that
teachers are able to take this into consideration and build their
instruction accordingly.

2.

The learner must possess relevant prior knowledge. “This condition can
be met after age 3 for virtually any domain of subject matter” (Cañas et
al, 2003:6). Here it is worth noting that (1) and (2) are interrelated and
are both very important.
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3.

The learners’ will to learn. This is related to the students’ motivation to
learn meaningfully. Research in the field reveal that rote learning very
often leads students to lose interest in whatever they are studying, since
learning is sort of, imposed on them. However, with Concept Maps,
since learners are actively participating in their own learning and, since
they are building on their prior knowledge, they are empowered to be
responsible for their own learning. Learning in this way becomes more
relevant, interesting and meaningful thus triggering the learners’
motivation to learn.

For too many years, teachers have planned lessons according to their own
preferred way of learning whilst ignoring the fact that all children process
information differently. Children come to school with a baggage of unique needs,
ideas, interests, experiences and characteristics. The most important detail about
children is that they are thinking rational human beings and each one of them has
a unique biography.
Many of us have encountered teachers who have said “the pupils come to my
class as if they didn’t learn anything the previous year…..I have to start from
scratch”. After reading for this research, the answer to this statement was very
obvious, the transfer and durability of new knowledge in these pupils is only short
term since it was delivered in a fragmented, rote way, and without building on
prior knowledge and experiences thus losing relevance and meaningfulness.
Teaching that does not consider meaningful learning is totally ineffective for
students. How can we teach meaningfully if we don’t get to know what the
children already know? The teacher must elicit this knowledge. We have to give
children time to bring out what they have inside so as to motivate them to learn
further.
Therefore, a teacher has to start building upon what the child brings with him/her
while the syllabus must serve as a medium through which this process can occur
and consequently help children to develop their full potential. This is a slow
process where mutual respect must reign. However, Concept Maps facilitate such
interaction and thus facilitate meaningful learning.
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Students have been conditioned to be passive learners and that learning is a very
superficial type of learning. When working with Concept Maps, students become
the agents of their own learning, they will be aware of what they know, whether
they have any misconceptions and how well they are developing their
understanding. Through the use of Concept Mapping children become in charge
of their own learning, thus promoting quality of learning, thinking and acting. A
growing body of research indicates that the use of Concept Maps can facilitate
meaningful learning whilst also empowering collaborative learning (Cañas et al
2004).
Concept Mapping is a powerful tool which can be used in great variety of
situations for very different reasons. It is not only used in educational settings
such as for teaching strategies, a means of evaluation, a curricular or research
design tool but also in organisations and businesses such as decision-making
companies, engineering, in military settings, government and even space
explorations such as NASA (Cañas et al 2004). The use of Concept Maps in
educational settings and other organisations is extensively explained in Novak
(1984, 1998).
“Learners struggling to create good Concept Maps are themselves
engaged in a creative process, and this can be challenging to many,
especially to learners who have spent most of their life learning by
rote…Concept Mapping is an excellent exercise for the promotion of
creative thinking and identification of new problem-solving methods”
(Cañas et al, 2003:7)
2.6.4

Vee Heuristics

Vee Heuristics originated in the late 1970’s by D. Bob Gowin, who was interested
in the study of philosophy and epistemology as they relate to education. For
about twenty years, Gowin searched for a way to help students understand the
nature of knowledge and how this is constructed. Many of his students found it
difficult to shed light on “the nature and purpose of laboratory work in science”
(Novak & Gowin, 1984:55) and they also found it difficult to interpret research
reports.
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Therefore, Gowin provided a set of five questions in order to help his students:
1. What are the telling questions?

These are questions that tell what the

inquiry seeks to find out.
2. What are the key concepts? These are the dozen or so disciplinary concepts
that are needed to understand the inquiry.
3. What methods of inquiry (procedural commitments) are used? These are
the data gathering or data interpreting methods used.
4. What are the major knowledge claims? These are the answers claimed by
the researcher as valid answers to the telling questions.
5. What are the value claims? These are claims, explicit or implied, about the
worth or value of the inquiry and the answers found in the inquiry.
(Novak, 1998:80)
However still, many students found it difficult to make a connection between the
key concepts and the telling question or the objects/events under study.

While

trying to find a solution for the problems experienced by his students, Gowin
came up with the idea of the knowledge Vee Heuristic, which is presented in
Figure 2.2.
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motivating and guiding
the inquiry.

FOCUS QUESTIONS:
Questions that serve
to focus the inquiry about
events and/or objects studied

PHILOSOPHY/
EPISTEMOLOGY:
The beliefs about the nature of
knowledge and knowing
guidingthe inquiry.

VALUE CLAIMS:
Statements based on
knowledge claims that
declare the worth or
value of the inquiry.

KNOWLEDGE CLAIMS:
Statements that answer
the focus question(s) and are
reasonable interpretations
of the records (or data)
obtained.

THEORY:
The general principles guiding
the inquiry that explain why events
or objects exhibit what is observed.
PRINCIPLES:
Statements of relationships between
concepts that explain how events or
objects can be expected to appear or
behave.

TRANSFORMATIONS:
Tables, graphs, concept maps,
statistics, or other forms of
organisation of records made.

CONSTRUCTS:
Ideas showing specific relationships
between concepts, without direct
origin in events or objects.

RECORDS:
The observations made and
recorded from the events/
objects studied.

CONCEPTS:
Perceived regularity in events or
objects (or records of events or objects)
designated by a label.

EVENTS AND/OR OBJECTS:
Description of the event(s)
and/or object(s) to be studied
in order to answer
the focus question.

Figure 2.2: Gowin’s Vee Heuristic as presented in Novak, 1998: 81.

Very often learning starts off with a question and actually the ‘focus question’ is
placed at the top centre of the vee since questions “are what drive the inquiry that
leads eventually to new knowledge” (Novak, 1998:85). On the right hand side of
the vee one finds the thinking part of the process, where one is encouraged to stop
and reflect upon what one already knows about the focus question, it also reveals
one’s world view, values and beliefs and thus emotions are here considered.
Novak maintains that
“Our world view is that constellation of beliefs and values that shapes
the way we see events and objects in the world, and also what we choose
to care about and learn about. Our world view is shaped by our values
and the emotional commitments we have regarding happenings in our
universe”
(Novak, 1998:84)
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The left hand side of the vee focuses on our action, what we plan to do in order to
develop our knowledge and what new knowledge did we learn. Novak (1998)
reveals that the shape of a Vee was chosen above other shapes because from this
one can clearly recognise and differentiate that both thinking (concepts and
theories) factors and doing (methodological) factors are implicated in the process
of constructing knowledge.

Therefore, the Vee Heuristic is used to reveal

explicitly the process of how one constructs knowledge. Through this process,
learners will be able to literally see how their knowledge developed and whether
they had any misconceptions whilst communicating the new information they
acquired.
One advantage in Vee Heuristic is that it helps the learners to connect meanings
within their own knowledge structure.

Ample research reveals that Vees

empowered the children to take charge of their own learning (Novak, 1984, 1998;
Åhlberg, 2004a; Åhlberg & Ahoranta, 2002b; SEEPS, 2003).

Furthermore, Vee

Heuristics help both the teacher and the student to stop, reflect and organise their
knowledge structure. It promotes action since the whole process of the Vee lends
itself to a process of reflection and action.
Another advantage of the Vee is that through its process the teacher is made to
stop and reflect on what the child already knows and to reflect on her own
practices so as to adjust to the learner’s needs in order to develop his/her
knowledge. Thus, the Vee facilitates metacognitive instruction since the whole
process makes the teacher structure an educational experience which revolves
around metacognition, whatever the context of learning. Gowin claims that “the
Vee Heuristic is a tool for acquiring knowledge about knowledge and how
knowledge is constructed and used” (Novak & Gowin, 1984:57). Here it is also
worth mentioning that in this way, Vees serve also as advanced organisers since
they help in revealing valid ideas or misconceptions that the learners hold in order
for the teacher to plan her instruction accordingly, thus teaching will become more
relevant to the learners’ experiences and learning becomes more meaningful “it
should be evident that such a heuristic has psychological value because it not only
encourages meaningful learning, but also helps learners to understand the process
by which humans produce knowledge” (Novak & Gowin, 1984:57).
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Vee Heuristics help to organise one’s thinking and to make action more competent
and yielding. Furthermore, students will feel better about themselves since they
are actively participating in comprehending what they are doing. In this way,
“educational value is enhanced by students’ integration of thinking, feeling, and
acting” (Novak & Gowin, 1984:111).
2.6.5

Vee Heuristics and Concept Maps:

Towards Constructivism in the

Classroom.
Fosnot (2005) describes constructivism as “a theory about knowledge and
learning; it describes both what ‘knowing’ is and how one ‘comes to know’
(Fosnot, 2005: Preface). More importantly, Fosnot claims that
“learning from this perspective is viewed as a self-regulatory process of
struggling with the conflict between existing personal models of the
world and discrepant new insights, constructing new representations
and models of reality as a human meaning-making venture with
culturally developed tools and symbols, and further negotiating such
meaning through cooperative social activity, discourse and debate in
communities of practice” (Fosnot, 2005: Preface).
Therefore, constructivism is based on the premise that each learner responds to
and interprets incoming information differently depending on his/her mental
operations and prior experience.

Consequently, von Glasersfeld suggests that

“knowledge, then, could be treated not as a more or less accurate representation
of external things, situations, and events, but rather as a mapping of actions and
conceptual operations that had proven viable in the knowing subject’s experience”
(von Glasersfeld in Fosnot, 2005: 4).
Similarly, Kincheloe (2005) states that “the knowledge of the classroom is
constructed where students’ personal experience intersects with academic
knowledge” (Kincheloe, 2005:4). The constructivist teacher must be skilled in
fostering this synthesis of personal experience and academic knowledge.
Kincheloe (2005) also reveals that “the purpose of education in this critical
constructivist process is not to transmit a body of validated truths to students for
memorisation. Instead, … a central role of schooling involves engaging students
in the knowledge production process” (Kincheloe, 2005:3).
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Evidently, constructivism dismisses the passive role of learners and empowers
learners’ participation in reflecting, analysing, interpreting and constructing
knowledge emerging from different settings.
Gatt & Vella (2003) claim that the common features in constructivism include
conceptual change, metacognition and the use of scaffolding in promoting
students as the primary agents in their own learning. Furthermore, they state that
“the basic premise remains that the child needs to be cognitively active during the
learning process” (Gatt & Vella, 2003: XV).
One of the key ideas in Concept Mapping and Vee Heuristics is that they are
grounded in theories of how people learn. When using these two tools in our
classroom, we are teaching a process which promotes constructivist teaching since,
as I explained in the previous pages, these two tools facilitate the learners’
construction of their own personal learning.

Throughout this process, the

responsibility is shifting from the teacher to the learner; the teacher is there to
facilitate this process.
“If one were to say in a nutshell what constructivism refers to, one can say
that it considers all individuals construct for themselves a unique picture
of the world…The debate regarding the constructivist approach to
teaching concerns the extent to which it is possible for any teacher to
intervene in the thinking of the learner” (Gatt & Vella, 2003:3-4).
Brooks & Brooks (1999) state that when teachers understand what students think
about concepts or events under study, they are better able to formulate lessons and
differentiate instruction based on the learner’s needs.
When revisiting the literature reviewed previously about Vee Heuristics and
Concept Maps, one may conclude that these tools originated from a constructivist
perspective of theory of learning which holds that the learner constructs his/her
own knowledge as opposed to the previous dominant belief of knowledge as
something that is acquired through direct transfer and rote learning.

- 38 -

Consequently, one can also say that Ausubel was at the forefront of constructivist
thought, since constructivists hold that prior knowledge is used as a framework to
learn new knowledge. Moreover, how we think influences how and what we
learn. Both Concept Maps and Vee Heuristics identify the way we think and the
way we see relationship between knowledge and this certainly is highlighted in
constructivism.
Constructivism also views learners as critical reflectors in order to develop
decision making and problem solving skills whilst also empowering them to
reflect and understand how they can learn most effectively. Literature in the field
of Concept Mapping and Vee Heuristics, as previously discussed, reveal that these
two metacognitive tools lend themselves for critical reflection. Thus, reflective
time allows students to communicate their ideas which help them consolidate their
learning, “Deep understanding occurs when the presence of new information
prompts the emergence or enhancement of cognitive structures that enable us to
rethink our prior ideas” (Brooks & Brooks, 1993:15). Similarly, Novak argues that
only meaningful learning facilitates new learning.

Novak (1998) reveals that

Concept Maps and Vee Heuristics are effective tools that help us organise
knowledge that is destined for long term memory. They also serve as a form of
mental scaffolds that helps students learn to think more critically and creatively.

2.7

Theory

of

Education

of

a

Certain

Kind:

Towards

a

Transformative Vision.
As we have seen in the opening pages of this literature review, environmental
education is seen to promote a particular way of lifestyle which highlights
attitudes and values that call for commitment and responsibility towards
sustainable development.

The imparting of knowledge about various

environmental issues has not led to this desired environmental responsible
behaviour. Pace (2000) has also revealed that the prevailing transmissive model of
education was incompatible with requirements of sound environmental education,
and although the new NMC has features which are required, there needs to be a
paradigm shift.
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Berry in O’Sullivan (1999) argues that in all education there always seems to be
something missing and that “the missing element is the relation of humans to the
other-than-human components of the world that we live in” (Berry in O’Sullivan,
1999: foreword). Therefore the paradigm shift has to occur in the way we see
things, prevailing discourses have to be questioned and this is why various
authors are now calling for a transformative vision of learning.
In this chapter I sought to reveal that Concept Maps and Vee Heuristics may lend
themselves for this process of transformation for both the teacher and the student.
It is a process through which the prevailing model of education may be
challenged. The use of these two tools in environmental education may in the long
run bring about the desired environmental responsible behaviour which local and
international environmental educators have been striving for, for so long, and
which our island desperately needs. This is because these two tools present a
process of praxis which is “an activity that combines theory and practice, thought
and action for emancipatory ends” (Kincheloe, 2005:22). More importantly, these
two tools lay open what’s going on in the learners’ heads so that they are trained
in decision making, reflective and problem-solving skills.
We have seen that the use of Concept Maps and Vees promotes metacognition,
which is, as previously discussed, an effective way of challenging the transmission
model of education. According to Sterling (2004) metacognition or as he calls it
‘second order learning’ is what is required for sustainable education in order to
move towards ‘third order learning’, that is transformative learning sought about
by O’Sullivan (1999). Furthermore, these two tools don’t occur in a vacuum, but
they build on the learners’ prior knowledge. They take into consideration the
diverse and personal experiences thus making learning more meaningful.
Finally, throughout all the readings one underlying assumption was all the time
occurring, that is, the futility of fragmentation versus the effectiveness of making
connections. This literature review reveals that the transmission model of
education based on behaviourism highlights the fragmentation of subjects which
has led people to fail in life’s exam.
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This could be one of the reasons why terms such as ‘holistic’ and ‘thematic’ are
being widely used, but sometimes not properly mastered, within many
educational settings.
Another term which is being acclaimed is ‘globalization’. Hill & Clover (2003:5)
argue that “contemporary capitalist globalization has a powerful impact on every
aspect of human life” and that the key basis in this globalisation is consumption
and production. However, Berry claims that “this globalisation that manifests
itself in a plundering economy is obviously a momentary achievement that can
only collapse in the years ahead” (Berry, in O’Sullivan 1999: foreward xiv) since its
demands are far more than our earth can offer. On the other hand, Berry calls for
another type of globalisation; “this globalisation expresses the intimate relation of
the various components of the earth community with each other” (Berry, in
O’Sullivan 1999: foreward xiv).
In this chapter, I sought to bring to consciousness that this is ‘the missing element’
in our present educational system and as Orr (2004) argues:
“We have fragmented the world into bits and pieces called disciplines and
subdisciplines, hermetically sealed from each other disciplines. As a result,
after 12 or 16 or 20 years of education, most students graduate without any
broad, integrated sense of the unity of things. The consequences for their
personhood and for the planet at large.” (Orr, 2004:11).
Our society is often failing to make connections and patterns due to this
fragmented model of education brought about by logical positivism and
behaviourism (Sterling, 2004). Beck reveals the type of risks our society is facing,
therefore now more than ever, “we need people who think broadly and who
understand systems, connections and patterns and root causes” (Orr, 2004:23).
Authors such as O’Sullivan, Berry, Orr and Sterling reveal that this notion calls for
an “ecological view of the world” which highlights relationships. Thus, O’Sullivan
calls for an education for integral development:
“integral development links the creative evolutionary processes of the
universe, the planet, the earth community, the human community, and
the personal world. It is a development that must be understood as a
dynamic wholeness that encompasses the entire universe and a vital
consciousness residing both within us and at the same time, all around
us in the world” (O’Sullivan, 1999:8)
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In this scenario, globalisation of education consists of considering that meaning, to
a person, is always a function of how he or she has experienced the combination of
thinking, feeling and acting throughout life experiences within the world.
However, up till today, thinking was always emphasised at the expense of feeling
and acting. Emotions, in particular, must be of utmost concern in education since
the rapid changes brought about by modernity is leading to anxiety and stress.
“Thus, one critical role of education must be to recognize and help people work
with these very real concerns and emotions” since consumption and materialism
are only “sedative mirages” (Sterling, 2004:23).
Moreover, Chawla (1998:18) argues “that the roots of environmental concern may
lie in young children’s initial fusion of their own feelings with their sensations of
the world, thus forming the basis for a sense of the world as a living being to
which they are attached”. As educators we cannot keep on disregarding this
factor in our learners since it plays an important part in the whole learning
process.

Novak argues that “human beings are not only remarkable in their

acquisition, storage, and use of knowledge; they also manifest complex patterns of
feelings or emotions. Feelings, or what psychologists call affect, are always a
concomitant of any learning experience and can enhance or impair learning”
(Novak, 1998:24).
Throughout all of this, I have also pointed out that Concept Maps and Vee
Heuristics are linked to the constructivist view of learning. Novak claims that
“using Vee Heuristic with enthusiasm requires a commitment to constructivism,
not only of the trivial kind that recognizes learners must construct their own
knowledge, but also the radical kind (to use von Glasersfeld’s terms) that
recognizes the tentative and evolving nature of knowledge” (Novak, 1998:196). I
suggest that this is why these tools are powerful in promoting a transformative
vision of learning: “situations that require ‘higher order’ or transformative
learning always imply constructivist approaches, and this is very largely the case
with sustainablility issues because of their complexity and often deeply
challenging nature” (Sterling, 2004:37).
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A plethora of research (Cañas et al, 2004; Novak, 1998; Novak & Gowin, 1984;
Kinchin, Hay & Adams, 2000) related to the use of Concept Maps and Vee
Heuristics reveal that these two tools take into consideration the interaction
between stored information about knowledge, feelings and action. “An important
function of the map is to help make the overall framework of the concept explicit”
(Kinchin, Hay & Adams, 2000:45), while Vee Heuristics “is a way to represent the
dozen or so major epistemic elements arrayed around a vee…..the vee diagram
technique helps learners to move between elements up and down, across, and
between elements” (Chrobak, 1998:3). Therefore this is why these two tools
promote meaningful learning: “Meaningful learning underlies the constructive
integration of thinking, feeling, and acting leading to empowerment for
commitment and responsibility” (Novak, 1998:15). This is what is desperately
needed in sustainable education in order to bring about a revolution in learning
and therefore truly promote a transformative vision that calls upon a theory of
education of a certain kind.
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CHAPTER THREE

METHODOLOGY

The great aim of education is not knowledge but action.
Herbert Spencer

Chapter Three

3.1

Aim of the Study.

On the basis of the theoretical background presented in the previous chapter, the
following major research questions were constructed; how can I help my pupils to
reflect upon their knowledge and experience of the environment and to act upon
these by helping them construct a new meaning? How can I make this new
meaning relevant and meaningful to the learners? How can I know what’s going
on in their head? Has meaningful learning really taken place?
All of the research questions revolve around the notion of the learners’ structures
of knowledge and as Howard Gardner puts it in The Unschooled Mind: “we must
place ourselves inside the heads of our students and try to understand as far as
possible the sources and strengths of their conceptions” (Gardner, 1991:253). This
is also what Jerome Bruner sought for throughout his studies, and is the emphasis
of his work The Culture of Education:
“I have long argued that explaining what children do is not enough; the new
agenda is to determine what they think they are doing and what their
reasons are for doing it. Like new work on children’s theories of mind, a
cultural approach emphasises that the child only gradually comes to
appreciate that she is acting not directly on ‘the world’ but on beliefs she
holds about that world”
(Bruner, 1996:49).
Therefore the aim of this study will be to focus on the process of two particular
pedagogical tools and their technique to improve the learning and teaching of a
specific environmental issue and thus attempt to find a response to the research
questions presented above.
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I intend to make use of two validated tools namely, Vee Heuristics and Concept
Maps, in a primary classroom to improve on meaningful learning of a specific
environmental issue. The environmental issue will be related to biodiversity.
Furthermore, a semi-structured interview will be carried out with a number of
selected different types of learners to find out details of the children’s knowledge
and maybe even misconceptions of the environmental issue in discussion and how
these developed to construct new meaningful knowledge.
I shall provide illustrations of the Concept Maps constructed from the data
obtained before and after the project and discuss the difference and some
implications of the findings. I shall be also discussing significant life experiences,
feelings and influences, gathered in the interviews and represented in the Vee
Heuristics, which have contributed to the development of the learners’
conceptions or misconceptions of and concern for the environment. Furthermore,
the different learners’ learning patterns shall be taken into consideration and thus
will be discussed as to how or whether they contribute to diverse structures of
knowledge.
Thus, this study is going to shed light upon two tools which are powerful in
revealing the learners’ knowledge structure and in promoting metacognition
whilst also taking into consideration the learners’ feelings and actions based
upon their prior knowledge and experiences. This will clearly challenge the
prevailing transmission model of education and presents a transformative view
of education.

3.2

The Research Tradition

In this scenario, the tradition which best suits this qualitative research is Action
Research. Corey argues that action research “is a process in which practitioners
study problems scientifically so that they can evaluate, improve and steer
decision-making and practice” (Corey, 1953, as cited in Cohen, Manion &
Morrison 2000:227). Takala’s (1994) steps in the process of action research include
the following: identify the question; create a solution, implement the solution;
evaluate and modify one’s ideas and practice in light of the evaluation.
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Similarly, McNiff (1993) claims that the basic steps of an Action Research process
constitutes of the following action plan:
Identify an area of practice to be investigated
Imagine a solution
Implement the solution
Evaluate the solution
Change practice in light of the evaluation
This is applicable in situations in which participants wish to improve their own
practice “Lewin and Rapoport both maintain that research should go beyond the
production of books and articles to achieving social change.” (Kimber & Mckay
1996:533)
The advancement of Action Research is credited to Kurt Lewin, a social scientist,
who in 1946 used it as a methodology for intervening in the post war issues of the
day. In 1953 Stephen Corey a researcher from Columbia University’s Teacher’s
College, published Action Research to Improve School Practice. This was the first
systematic attempt to define Action Research in education but it soon lost
momentum. (Creswell,1998).

Action Research emerged again in the 1970s in

Britain, primarily through the influence of the works by Lawrence Stenhouse who
also promoted the idea of “teachers as researchers”.
Action research allows educators to systematically and empirically address topics
and issues that affect teaching and learning in the classroom. McNiff regards
action research “as an approach to education that encourages teachers to be aware
of their own practice, to be critical of it and to be prepared to change it” (McNiff,
1992 in Rearick & Feldman 1999:345).
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An in-depth study of specific case studies is one of the overwhelming approaches
in Action Research.

The productions of case stories show how researchers

improved their own learning and situations for the benefit of themselves and
others.

They provide undeniable evidence that Action Research is a form of

learning that has insightful implications for the future society and that it could
lead to transformation (McNiff,1988; Mcniff, Lomax & Whitehead, 1996).
In this premise, Action Research can also be called a form of self-reflective
practice. It is also concerned with ‘praxis’ – the process of reflection and action,
with the aim to emancipate; “the claim is made that action research is strongly
empowering and emancipatory in that it gives practitioners a ‘voice’” (Cohen, Manion &
Morrison 2000:30). Moreover, since Action Research is built upon collaboration
between the professional researcher and the local stake holder, it integrates praxis
with theory (Denzin & Lincoln, 1994).

3.3

Reliability and Validity

Cohen, Manion & Morrison (2004) state that “validity is an important key to
effective research. If a piece of research is invalid then it is worthless” (Cohen,
Manion & Morrison, 2004:105) while on the other hand “reliability is a measure of
consistency over time and over similar samples” (Cohen, Manion & Morrison,
2004:117).
However, there are extensive arguments as to what makes up good interpretation
in qualitative research. Many researchers argue that features of reliability and
validity seem to be geared mainly to quantitative rather than qualitative research.
“Both reliability and measurement validity are essentially concerned with the
adequacy of measures, which are most obviously a concern in quantitative
research” (Bryman, 2004:29).
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Therefore, while some researchers within a positivist paradigm have adapted
reliability and validity for qualitative research, others within a constructivist
paradigm argue for an alternative set of criteria for evaluating qualitative research
(Bryman, 2004 and Dooley, 1995).
Maxwell (1992) also argues for the need to replace positivist notions of validity in
qualitative research with the notion of authenticity. Similarly Lomax claims that
the validity of an Action Research “is about being able to make a plausible case for
one’s research claims before an ‘educated’ audience of peers” (Lomax, 1996:7).
Thus, validity would seem to be the degree to which it is relevant in guiding
practice for particular teachers and its power to inform and precipitate debate
about improving practice in the wider professional community. Moreover, Cohen,
Manion & Morrison (2004) claim that “in qualitative methodologies reliability
includes fidelity to real life, context-and situation-specifity, authenticity,
comprehensiveness, detail, honesty, depth of response and meaningfulness to the
respondents” (Cohen, Manion & Morrison, 2004:120). Similary, Denzin & Lincoln
(1998) state that in a constructivist paradigm “terms such as credibility,
transferability, dependability and confirmability replace the usual positivist
criteria of internal and external validity, reliability and objectivity” (Denzin &
Lincoln, 1998:27).
The debates of reliability and validity features in quantitative research as opposed
to qualitative research are lengthy and never ending. However, for our purpose in
the present research, I felt the need to note that criteria of reliability and validity in
quantitative methodologies differ from those in qualitative methodologies. These
notions were seriously taken into consideration throughout the whole research.

3.4

The Research Tools

3.4.1

Vee Heuristics

A heuristic “is a set of steps or rules that lead to the discovery of properties of a
situation” (Dillon & Åhlberg, 2004:2). Vee Heuristics were developed to help
students and their teachers to better understand “the nature and purpose of
laboratory work in science”.
- 49 -

It evolved from the five questions (refer to p.34) presented by Gowin in order to
help his students. However, although Vee Heuristics originated in the sciences,
various researches prove their worth in other educational contexts (Novak, 1998;
Cañas et al, 2004; Åhlberg, 2002a; Åhlberg, 2002b, Åhlberg & Ahoranta, 2003).
Novak & Gowin (1984) suggest that “Vee Heuristic is a tool for acquiring
knowledge about knowledge and how knowledge is constructed and used”
(Novak & Gowin, 1984:57). Similarly, Dillon & Åhlberg reveal that a heuristic
“may also be thought of as elements of metacognition in that they promote
thinking that allows people to organise and keep track of their own cognitions”
(Dillon & Åhlberg, 2004:2).

METHODOLOGICAL
(Doing)

CONCEPTUAL/THEORETICAL
(Thinking)
FOCUS QUESTIONS:
Questions that serve
to focus the inquiry about
events and/or objects studied

WORLD VIEW:
(e.g. nature is orderly and
knowable)

VALUE CLAIMS:
The worth, either in field or out
of field, of the claims produced
in inquiry.

PHILOSOPHIES:
(e.g. Human understanding
by Toulmin)

KNOWLEDGE CLAIMS:
New generalizations, in answer
to the telling questions,
produced in the context of
inquiry according to appropriate
and explicit criteria of excellence

THEORIES:
Logically related sets of
concepts permitting patterns
of reasoning leading to
explanations.

INTERPRETATIONS,
EXPLANATIONS AND
GENERALISATIONS:
Product of methodology and
prior knowledge used for
warrant of claims.

PRINCIPLES:
Conceptual rules governing the
linking of patterns in events;
propositional in form; derived from
prior knowledge claims.
CONSTRUCTS:
Ideas which support reliable theory,
but without direct referents in events
or objects.
CONCEPTUAL STRUCTURES:
Subsets of theory directly used in the
inquiry.
STATEMENTS OF REGULARITIES OR
CONCEPT DEFINITIONS:
Concepts: signs or symbols signifying
regularities in events and shared socially.

RESULTS:
representation of the data in
tables, charts and graphs.
TRANSFORMATIONS:
Ordered facts governed by
theory of measurement and
classification.
FACTS:
The judgement, based on trust
in method, that records of
events or objects are valid.
RECORDS OF EVENTS OR OBJECTS

EVENTS/OBJECTS:
Phenomena of interest apprehended
through concepts and record-making:
occurrences, objects.

Figure 3.1: Gowin’s original Vee as presented in Novak & Gowin (1984:56)
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By looking at Figure 3.1, one can easily note that a Vee starts off with a focus
question. Focus questions lead the learner to trigger off a process of reflection.
The left hand side of the Vee is the thinking part of the whole process. This side
reveals, to both the learner and the teacher, what knowledge and experiences have
been developed over time about the issue in question. This is also another key
part in the whole process, since in this way teachers have to stop and consider
what the learner’s prior knowledge and experiences are. This part also reveals
how the learner feels about the whole issue in question, what is his/her relation to
the question.

In short, one’s world view depends very much on how one

personally constructs one’s own vision of these events or objects (Novak, 1998).
Very often certain teachers become so absorbed in delivering their learning
content that they ignore the learning process. Novak states that teachers
“focus on teaching activities and tend to ignore learning activities. They
center attention on how to teach a given topic, rather than on what is
required for a learner to learn the topic. This stems, in part, from teachers’
limited knowledge of the learning process” (Novak, 1998:120).
Thus, this side of the Vee is very effective in capturing the learners’ thoughts, what
they value, what is important in their life, how they feel about the whole issue and
how they prefer to learn more about the issue in question.
While moving to the right hand side of the Vee, one will note the action part of
knowledge construction taking place. One can, in fact, visually see what the
learner is doing to develop his/her own knowledge. In addition, the learner can
reflect and observe the development of the new knowledge taking place as
opposed to his/her prior knowledge. In this way, the learner can easily pinpoint
any faulty misconceptions and alter them. Thus, the transmission model of
education is hereby challenged since the learner is learning on his own, the teacher
is only facilitating this process by providing the necessary tools.
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It has been argued in the previous chapter that rote learning does not impart
meaningful learning and one way of taxing this approach is through the use of
metacognitive learning. Research in this study and elsewhere prove that Vee
Heuristics promote metacognitive skills. Similarly, Novak argues that “giving
learners the correct information does not displace their faulty conceptions! It takes
a lot of negotiation of meanings, a lot of shared experience to help learners
reconstruct their internal concept Maps to be congruent with the expert’s
knowledge” (Novak, 1998:118).
Nonetheless, if one takes another look at the original Vee presented by Gowin in
the late 1970s (Figure 3.1), one can easily conclude that it is very difficult to tackle
with 6-7 year old children. Novak claims that “even very young children have
already established philosophical ideas about how people behave and how the
world works” (Novak, 1998:85). However, Novak & Gowin (1984) also argue that
young children need more time to become familiar with the use of the Vee and
although they have provided only one set of procedures, these include a variety of
options that suggest how approaches can be flexible to teaching students how to
understand and apply the Vee.
This is what Mauri Åhlberg sought out to do. When Åhlberg worked with
Gowin’s original Vee Heuristic, he found out that his University students got
confused with terms such as ‘World Views’ or ‘Philosophy’. Acknowledging the
fact that Vee Heuristics promote an integrated theory of education and thus
provides valuable data for both the teachers and their students, he set out to
improve Gowin’s original Vee (Åhlberg, 1993; Åhlberg & Ahoranta, 2002a) so as to
facilitate its application and understanding.
Since the 1980’s Åhlberg has been concerned and involved in Action Research and
he recognized, that the left hand side of the Vee could be the planning side, the
right hand side could be the evaluative side while in the middle lies the research
question and a description of the implementations of the plans (Figure 3.2). It is
very easy to perceive that the three main phases: Planning, Implementation and
Evaluation have their foundations in the three main phases of Action Research
(Åhlberg & Ahoranta, 2002b).
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As also discussed previously (p.48), Action Research presents a process of praxis,
therefore Åhlberg’s improved Vee Heuristics also present a process of reflection
and action as presented in Gowin’s original Vee, but in a way which is much
easier to be applied and understood by both teachers and students.

EVALUATION

PLANNING
2. Value basis:
Why do you want to use
time and resources
to solve this problem?

1.
Focus question:
Express as an accurate question:
What is at the time being the
most important problem
that you want to solve.

3. Theory basis:
What do you know about the
issues beforehand?

10. Value Claims:
How worthwhile are the
new knowledge claims?

9. Knowledge Claims:
What are the main truthful
conclusions which you
constructed out of data?

4. Conceptual basis:
What concepts (knowledge) from
previous experience do you have about
the problem and issues?

8. How did you reach your
main conclusions from the mass of data?

7. Quality of data:
What kind of data did you actually
succeed in gathering?

5. Methods basis:
By which methods do you plan to solve
the problem?

IMPLEMENTATION
6. Objects and events:
What do you have to do
in order to construct answers
to the focus question?

Figure 3.2: Åhlberg’s improved Vee Heuristic (Åhlberg, 2002b).

The form of the Vee reminds us that we construct knowledge only by making an
accurate question and trying to answer it. In order to construct relevant, deep
knowledge of anything of importance, it is necessary to follow all ten steps. The
left hand side of a Vee Heuristic should be completed before a learning project and
the right hand side after the project. Issues about feelings and thinking will be
revealed that can subsequently form the basis of teacher-learner or group
discussion.
In fact, for this research I chose to use Åhlberg’s improved Vee Heuristics which
have withstood both theoretical and empirical testing from 1993 to 2005 and have
been applied to Environmental Education in Finland for several years. (Åhlberg,
2002a; Åhlberg, 2004b; Åhlberg & Ahoranta, 2002a; Åhlberg & Ahoranta, 2004).
Nonetheless, on further reading I came across one of Åhlberg’s doctoral students,
Vuokko Ahoranta who adapted Åhlberg’s improved Vee Heuristic for use with
young children.
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1. Problem
8. How valuable for you is
the knowledge you have
constructed?

2. Why do you study this issue?
Why do you use time to solve this
problem?

7. What new knowledge did
you construct? Construct a
second concept map.

3. What do you know about the issue
beforehand? Construct a concept map.

6. What kind of data did you
gather?

4. How are you planning to get an answer
to your problem?

5. What did you do
in order to construct an
answer to the problem?

Figure 3.3: Ms. Vuokko Ahoranta’s adaptation of Åhlberg’s improved Vee Heuristics for use
with young children.

From this Vee in its simplest form, one can easily note that within the whole
process there is the construction of the first Concept Map prior the whole project
and the construction of the second Concept Map after the whole project.
From the comparison of these two Concept Maps, the learners can observe how
their knowledge was constructed, developed and any misconceptions present.
Similarly, Ahoranta claims that “pupils like to construct the Heuristic, and it gives
useful, important and interesting knowledge about pupils’ thinking, feeling and
learning…….they know more about their own learning. Also the teacher has
better knowledge of pupils and their thinking, learning and development”
(Åhlberg & Ahoranta, 2002b:124)
I followed Ahoranta’s adaptation of Åhlberg’s improved Vee Heuristics; however,
considering that Ahoranta’s work was with 11-12 year olds, I felt the need to
adjust the wordings in the eight steps presented above so as to facilitate my
learners’ understanding and application, (Figure 3.4).
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1. Make your question
8.Why is the new information
important for you?

2. Why do you think it’s important
to know more about this question?

7. What new information did
you learn? Construct a
second concept map.

3. What do you know about this
question? Construct a concept map.

6. What kind of information did you
collect?

4. From where can you get an answer
to your question?

5. What did you do in order
to find an answer to your question?

Figure 3.4: My adapted version of Vee Heuristic

3.4.2

Concept Maps

As I have discussed in the previous chapter, Concept Maps offer a method to
represent incoming information visually and are like visual road maps showing
some of the pathways one may take to connect meaning of concepts. A concept is
defined by Novak “as a perceived regularity in events or objects, or records of
events or objects, designated by a label” (Novak, 1998:36).
Therefore, Concept Maps involve nodes usually enclosed in circles or boxes and
links usually indicated by a connecting line between the two nodes. The concepts
are represented in nodes and their relationships to other concepts are specified by
the links between them.

Words on the linking line identify the relationship.

Therefore, node-link-node triples in Concept Maps form propositions, which are
meaningful statements about some event or object. Propositions contain two or
more concepts connected with other words to form a meaningful statement
(Novak, 1998, 2004; Novak & Gowin, 1984).
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Figure 3.5: A Concept Map about Concept Maps available at www.ihmc.us

Another characteristic of Concept Maps is that the concepts are characterized in a
hierarchical manner with the most general concepts at the top of the map and the
more specific or less general concepts are organized below. However, “in practice,
the concepts in Concept Maps are not arranged in a strict hierarchy, but are
arranged in a semi-hierarchical manner. Concept Maps allow for the
representation of non-hierarchical relationships or cross-links, as well as other
types of non-hierarchical arrangements” (Cañas et al 2003:13).

- 56 -

“Cross-links” are another significant characteristic of Concept Maps. These reveal
the associations between or among concepts in different areas within the Concept
Map.

Cross-links illustrate how a concept in one domain of knowledge

represented on the map is related to a concept in another domain exposed on the
same map. Cañas et al claim that “in the creation of new knowledge, cross-links
often represent creative leaps on the part of the knowledge producer” (Cañas et al,
2003:5). An example from Figure 3.5 is the proposition ‘Perceived Regularities or
Patterns begin with Infants’ which is cross-linked to the proposition ‘Creativity
begins with Infants’.
However, in the literature one finds that many times Concept Maps are confused
with Buzan’s Mind Maps which originated in the late 1960’s (Cañas et al, 2003;
Åhlberg, 2002b). The underlying principle in Mind Maps is that the brain works
associatively as well as linearly.

Mind Maps are a graphic technique where

associated thoughts are represented, often assisted with the use of colour and
images, as a web-like graph. Cañas et al argue that “the Mind Map structure
offers little more than a circular-arranged list of related or grouped ideas” (Cañas
et al, 2003:90).
If one takes a look at the diagram of a Mind Map presented in Figure 3.6, one will
easily note that although there may be hierarchical relations and levels of
branching but the linking lines are unlabeled and therefore they do not specify the
relationship or connection among the ideas presented.

Similarly Åhlberg &

Ahoranta, claim that in a Concept Map, every concept has just one representation
whereas in a Mind Map the same concept may be presented several times
(Åhlberg & Ahoranta, 2002b).
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Figure 3.6: A Mind Map as presented in Cañas et al 2003:90

In a nutshell, Concept Maps are defined and distinguished by:
1. Their theoretical basis in Ausubel’s Assimilation Learning Theory and
constructivist epistemology.
2. Their semi-hierarchical organisation
3. The use of unconstrained and meaningful linking phrases, and
4. The way concepts are defined. (Cañas et al, 2003, 2004).
Åhlberg constructed an approach towards learning how to construct a good
concept map in ten minutes by using an analogy of islands and bridges.
“Concepts are like islands and links between the concepts are like
bridges. One may move from any concept-island to another by naming
the link-bridge in a meaningful proposition/sentence/statement about
the world. All links are arrows, and they are like traffic signs showing
the direction of reading/moving from one concept to another.”
(Åhlberg & Ahoranta, 2002b:121-122).
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Åhlberg’s work has been distinguished in Finland and elsewhere for an improved
version of Concept Maps.

The difference lies in the way concept Maps are

constructed but not in the underlying principles. The major improvement lies in
the fact that improved concept Maps are used more creatively and flexibly than
either Novak & Gowin (1984) or Novak (1998) does (Åhlberg, 2004a).
Nonetheless, I have found out that many of the elements presented in Åhlberg’s
improved Concept Maps can be easily integrated within Novak’s Concept Maps.
From all of the above it is very easy to conclude that constructing Concept Maps is
a very active and creative process. They are an excellent exercise in promoting
creativity, thinking skills, problem-solving and decision making skills. Learners
who are used to rote learning which, does not contribute to creative, thinking or
problem-solving skills, may find it quite challenging at first. Cañas et al similarly
state that “learners struggling to create good Concept Maps are themselves
engaged in a creative process and this can be challenging to many especially those
who have spent most of their life learning by rote” (Cañas et al 2003:7).

3.4.3

CMAP Tools™

For the past couple of years the Institute of Human Machine and Cognition
(IHMC) in Florida, USA, has been developing CMap tools, a client-server based
software kit that is designed to facilitate and support the construction of concept
Maps by users of all ages and to enable collaboration and sharing during that
process. This software facilitates the construction of concept Maps just as a word
processor supports the task of writing a text (Cañas et al 2001).
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Figure 3.7:

My Concept Map about my village Santa Lucia.

- 60 -

The Concept Map displayed in Figure 3.7 was constructed by me with the Cmap
tool software. If you look closely at the map you will note that there are particular
icons under specific nodes such as ‘Garnaw Valley’ or ‘a track’ or ‘Girna’ etc.
These icons are yet another aspect of the structure of Concept Maps when
constructed with the Cmap tool software and they represent the inclusion of
further information. For example when clicking on the icon beneath the node
‘church’, a picture of the church is displayed. The information which can be
included varies from images or word documents to audio or movie clips to web
links. If we take for example the node ‘Malta’ the icon takes you to links regarding
information about Malta and also a Map of Malta. On the other hand, if one clicks
on the icons beneath the node ‘Weasel’, one icon will take you to a link related to
information about the Maltese weasel while the other icon will display an image of
the weasel found in Malta. Figure 3.8 displays some of the features explained in
this paragraph.

Figure 3.8: A Concept Map about birds constructed by a high-school student as presented in
Novak & Cañas, 2006. Icons under the concepts provide links to resources (e.g., images,
pictures, web pages, videos, other concept maps), some of which are shown in the Figure.
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This software is available for free and can be downloaded in many languages and
is used extensively throughout the world. It has evoked a collaborative network
where any user, whether a student, teacher, scientist, researcher or businessman
can create their own space and reveal their knowledge models. This kind of new
technological idea along with research on meaningful learning can improve and
promote a new educational model, which can overwhelm the prevailing model of
teachers as disseminators of information and students as inert recipients.

3.4.4

The Let Me Learn Process: An Advanced Learning System.

The LML Process® is an advanced learning system whose theoretical basis is the
Interactive Learning Model developed by Johnston, 1996. The Interactive Learning
Model proposes that learning is a process occurring through the use of three
mental processes: Cognition (I think), Conation (I act) and Affectation (I feel) and
that these processes are the internal operations of our learning patterns namely:
Sequential, Precise, Technical and Confluent and the degree to which each pattern
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An action

I Know

Learning focus

COGNITION

t
or
eff

-personal tools
-a rate of response
-a degree of autonomy
-memory
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I Act

Will Directed energy
to
Learn
AFFECTATION

An aptitude

A sense of self

-multiple intelligences
I Feel
-level of abstraction
Attitude
-degree of experience of efficacy
-memory

-feelings about school
-confidence as a learner
-perceived status as a
learner
-memory

reflective effort
©LML, Inc. 1998

Figure 3.9: The Interactive Learning Model

- 62 -

To measure the degree to which each learner uses each of the patterns, Johnston &
Dainton (2005) developed the Learning Connections Inventory (LCI) which has
withstood empirical and theoretical testing for more than ten years in different
countries around the world. The LCI consists of 28 descriptive statements which
the learner indicates his/her responses on a 5 point numerical continuum and at
the end the respondents are asked to answer 3 open-ended questions. The LCI
scores reveal whether one uses a learning pattern at a “Use First” level, “Use as
Needed” level or seek to “avoid” it altogether.

Therefore, this LCI was

administered individually to the selected number of participants in order to
discover their different learning patterns.

In Appendix 1 I have displayed a

protocol for the learning patterns.
¾ The Sequential interaction is that aspect of our learning which needs to follow
step-by-step directions; organize and plan work carefully; and complete the
assignment from beginning to end free from interruptions.
¾ The Precise interaction is that aspect of our learning which needs to process
detailed information carefully and accurately; take detailed notes; ask
questions; know exact answers; and write in a highly specific manner.
¾ The Technical Reasoning interaction is that aspect of our learning which
requires practical application and relevance to any learning task. It is our nonverbal process which sees the mechanics of operations, the function of pieces;
and needs to work "hands on," unencumbered by paper and pencil
requirements.
¾ The Confluent interaction is that aspect of our learning which has us avoid
conventional approaches; seek unique ways to completing any learning task;
gives us permission to start before all directions are given; and permits us to
take a risk, fail and start again (Johnston, 1996).
Let Me Learn Process does not categorize or place a learner into a single quadrant
but instead emphasizes that every learner uses each of these interactive processes
in concert and to varying degrees.

The LML Process helps learners take

responsibility for making learning work for them by using carefully developed
activities including a student designed, metacognitively-driven strategy card that
guides the learner through various types of learning tasks.
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Unlike measures of personality, multiple intelligences, or learning styles which
leave the learner informed but unequipped to use the information, the LML
Process invites the learner to use these processes with intention. This is what
makes the LML Process a truly advanced learning system.

3.5

Sampling

In the class there were 30 girls. Bearing in mind that this whole process was time
consuming to conduct within limited normal school hours and was labour
intensive to analyse and interpret, 9 girls were selected randomly, however, since I
had some previous experience with working with The Interactive Learning Model,
I randomly chose girls who demonstrated typical diverse learning patterns.
In quantitative terms, I can say that probability sampling was employed in the
selection of the participants, since they were selected randomly from the wider
population (Bryman, 2004; Cohen, Manion & Morrison, 2000).

According to

Cohen, Manion & Morrison probability is useful “if the researcher wishes to be
able to make generalisations, because it seeks representativeness of the wider
population” (Cohen, Manion & Morrison, 2000:99). However, being a qualitative
research, this study aims not to make generalisations but to shed light upon a
process of teaching and learning. Samples in qualitative investigations tend to be
criticised for their inability to generalise but as Bryman argues “the findings of
qualitative research are to generalise to theory rather then to populations…..it is
the quality of the theoretical inferences that are made out of a qualitative data that
is crucial to the assessment of generalisation” (Bryman, 2004:285).
Nonetheless, Novak’s experience based on teaching several thousand students,
teachers, and professors how to interview has revealed that “interviews with 6 to
10 subjects from a given population provide essentially all of the concepts and
principles that will be expressed and can serve as a basis for understanding the
belief structure of that population on the questions posed” (Novak, 1998:103).
Probability sampling was also employed since it will have less risk of bias
(Bryman, 2004; Cohen, Manion & Morrison, 2000).
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Although 9 girls were selected for an in-depth study, the whole class participated
in the whole procedure and activities of the learning project. These 9 girls were
first administered individually the Learning Connections Inventory (LCI) so that
their learning pattern would be revealed. Then, they also underwent a semistructured interview to construct their first Concept Map before the learning
project and yet another semi-structured interview to revise their first Concept Map
according to the new knowledge learned. The interviews also revolved around
the questions presented in the Vee Heuristic on page 55.

3.6 Procedure
Being an action research the procedure focused on three basic phases: Planning,
Implementation and Evaluation.

3.6.1

The Planning Phase:

Prior to starting my research I attended the First International Concept Mapping
Conference held in Pamplona, Navarre in Spain. This conference proved to be
invaluable in my planning before setting out for the actual research. It not only
provided me with precious information but also experience with using the Cmap
tool software and in constructing Concept Maps.

Furthermore, I met and

discussed my research plans with Joseph Novak, Mauri Åhlberg and Alberto
Cañas. The conference helped me also to make important contacts with other
teachers from around the world who constantly make use of Vee Heuristics and
Concept Mapping in the classroom.

After the conference, I had several

discussions via messenger with these teachers where we collaborated in
constructing Concept Maps whilst also discussing various approaches towards
working with Vees and Concept Maps in the classroom.
During the planning phase I also had to decide on which environmental issues my
research would focus. In my original plan, I was going to focus on energy, water
and biodiversity, however, after in depth reading about qualitative research and
discussions with my tutor, I decided to focus on one Environmental issue related
to biodiversity.
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I preferred to focus on one issue and go in depth rather than in breadth. Since
qualitative research typically entails the intensive study of a small group of
individuals and because qualitative researchers are encouraged to produce what
Geertz calls a thick description(Geertz as cited in Bryman, 2004:275), I chose to focus
on a specific Environmental issue, keeping in mind that I would be able to do so in
practical and time management terms.

Furthermore, in this way I would be

responding to the criteria of transferability in qualitative research which parallels
to external validity in quantitative research (Bryman, 2004; Cohen, Manion &
Morrison 2000).
Another aspect which required a lot of planning were the semi-structured
interviews. Being an integral part of this study, the planning and schedule of the
interviews were of utmost importance. First of all, I planned on how I was going
to conduct the interviews and my prior experience with using this tool in my first
degree research, proved to be invaluable.

Furthermore, the interviews were

planned according to the suggestions found in Novak & Gowin (1984) namely:
Selecting the content:

In my case it had to revolve around the focus

question.
Structuring questions: Even these revolved around the questions expressed
in the Vee Heuristic, however, other questions were formulated which
served as probes or prompts.
Selecting auxiliary materials: to maintain the student’s interest throughout
the interview I prepared a set of pictures related to the focus question and a
blank paper and pencil for drawing. These were used to reveal as many of
the concepts and propositions in the student’s existing cognitive structure.
Sequencing questions: The sequence followed the one presented on the Vee
Heuristic, however, from the literature I read about interviewing I always
proceeded from more to less familiar and from broad to more detailed
questions.

- 66 -

The schedule for the interviews also needed a lot of planning beforehand since I
wanted the children to look forward to these sessions and therefore, I could not do
them, for example, while the rest of the class were having their recess, music or
P.E. lessons since I thought that this would be unfair on the selected participants.
On the other hand, I couldn’t do them during my actual lessons since I felt that I
would be ‘stealing’ this time from the other children in my class and this would
also be unfair.
Therefore, I looked closely at the randomly selected participants and found out
that some of them arrived very early to school due to their van schedule. During
this time the girls are left in the yard to wait for the assembly to begin, so I thought
that this would be a good time to fill that gap.
Nonetheless, since the participants were selected randomly not all of them came to
school with the van; therefore I had to find another gap for the other participants.
In my classroom timetable, I have to finish lessons at 10:00 where the children
would have time to eat their lunch in class and the time that is left till when the
recess starts, that is at 10:40, the children can chat quietly with each other, read a
book, or once a week they would have their turn to do some interactive software
on the computer.

Thus, I thought that this would also be an appropriate time

where to carry out the interview with the remaining participants, however, I was
careful to see that these were not done on the day that they had their turn on the
computer.

3.6.2

The Implementation Phase

Throughout this phase I followed the steps represented in the Vee Heuristic. At
the start of the learning and teaching project the children and I started with an
empty Vee. As previously reported the first step in this process is to select a focus
question.

The researches reviewed pertaining to the use of Vee Heuristics

revealed that it is always the teacher who presents the focus question. However,
the SEEPS project claims that “it is feasible for pupils to select the focus question”
(SEEPS, 2003:112).
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Furthermore, Novak claims that "To Ausubel, meaningful learning is a process in
which new information is related to an existing relevant aspect of an individual's
knowledge structure. However, the learner must choose to do this" (my bold,
Novak, 1998:51). In order to capture the children’s curiosity and empower them to
become 'choosers' while also encouraging them to actively take part in their own
learning, I decided to make use of one of their own questions as a focus question.
Basically, I departed from their own question and went along with them through
the whole process of the Vee Heuristic. However, what I thought was going to be
the simplest task, proved in fact, to be exactly the opposite.

3.6.2.1 Phase 1:

The Focus Question

Eliciting questions from the children proved more challenging than I had
anticipated before embarking on this approach. The children were simply finding
it very difficult to raise questions, so, before I could carry on with my research I
had to stop and reflect on my own practice. Thus I started to rummage around
literature pertaining to this approach and what I found out was extremely
valuable. One of the most consoling statements is the one where Frost claims:

“It seems important to get away from the notion that questions come
bubbling out of children in a form that is easy to use and that the
children will automatically ask questions about all the things teachers
want them to learn……research shows that teachers become more and
more didactic, adopting a ‘transmission’ mode of teaching, the less they
know about a subject” (Frost, 1997:175-176).
Moreover, the very premeditated approaches used by the teachers in the case
studies presented in Frost’s book to develop the children’s ability to ask wellfocused questions was enough to give pause for thought, if not challenge the
notion entirely.
Similarly, Johnston argues that “questions do not trip readily off the children’s
tongues. In many ways, the reason for this anomaly lies in the nature of both
society and the primary classroom” (Johnston, 1996a:33).
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In fact, when I reflected on the previous three years of these children’s schooling
experience I could understand better, why the children by the age of six to seven
years old are already conditioned to be passive learners and seem like empty
deposits waiting to be filled. This is the product of the prevailing transmission
model which our education advocates.
According to Johnston (1996a) there may be various reasons why children find it
difficult to raise questions:
They do not feel the need to ask questions since the teacher is always ready
with the required information.
Asking questions may deteriorate one’s self-image due to peer pressure.
Asking questions can portray an image which is unacceptable to the child’s
peer.
In a competitive society, it is better not to compete at all than to fail and by
asking questions one definitely cannot win.
By time, children learn not to ask questions since their questions are very
often disregarded or left unanswered.
Unfortunately, there are children who experience being humiliated or
shouted at when they ask a question. They are accused of wasting the
teacher’s time or pestering the teacher. Therefore, their perception is that it
is ‘inappropriate’ to ask questions.

On further reading I learnt that the key to developing the skill of raising questions
is to provide an atmosphere in the classroom where the children feel safe in
practising this skill. Thus, through an English lesson which revolved around
question words such as, What? When? and Why? I introduced an eye-catching
poster with the statement “HERE QUESTIONS ARE OK, WE TURN THEM INTO
LESSONS!” and placed this poster in a prominent place in the classroom. (Refer to
Appendix 2 and Appendix 3).
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Furthermore, during story time in both Maltese and English I encouraged the
children to raise questions. I started each session by explaining to the class that
they were going to listen to a story and then they had to think of any questions
they would like to ask. To overcome the potential barrier of fear of losing face in
front of their peers, I gave the opportunity to discuss individual questions in a
small group before sharing them with the whole class.
During the discussion in groups I instructed the children to decide on one
question to share with the class for a whole-class discussion, so as to promote
thinking, problem and decision making skills.

Following these sessions, I

introduced “OUR QUESTION BOX” to further encourage the children to raise
questions (refer to Appendix 4).
This question box had a slot at the top and the children were invited to write any
question they had about a topic which was tackled during that day, and post it in
the box. The box was opened every day, and each question was read out loud.
Some questions required simple straight forward answers, which many times the
children themselves answered, while others were discussed in the classroom as to
how and from where one could find an answer. So as to avoid having a lot of
questions at the same time, each group of tables consisting of 6 children, where
allotted one day in the week when they could write and post their questions.
Since these activities were carried out during the first term of Year 2, I offered to
write the questions for those children who felt insecure when it comes to writing
so as not to discriminate or discourage the children. At this stage, the primary
purpose for these activities was to set an atmosphere where the children felt safe
to ask questions.
These activities proved to be very important in developing confidence in the
children that it was OK to raise questions whilst also developing other higher
order thinking and problem solving skills.

This was remarked by the

complimentary teacher who came to the class regularly and who could thus note a
difference in the children’s attitude in the class.
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3.6.2.2

Phase 2:

The Vee Heuristic Process

After feeling confident that the children were now practised in raising questions, I
moved on to elicit the two focus questions related to biodiversity which were
required for this study.

One of the thematic themes tackled in this year is that of Animals (refer to
Appendix 5). The primary learning outcomes of this topic at this stage are to learn
about different types of animals, their habitats and to group animals in different
categories according to observable features (The Primary Syllabus, 2005:17).
Various stories and information found on their books are then used to develop
other literacy skills.
In one of the lessons, I gave out a group of pictures displaying different categories
of animals and each group of children had to discuss and group the animals into
different categories according to similarities which could be observed in the
pictures. The girls under study were put together in one group which I shall here
call ‘the pilot group’.

Each group was then instructed to come up with one

question. The pilot group came up with the question “what is an insect?” this
followed after other questions and discussions about various animals in the
different categories. (Refer to Appendix 6).
The questions raised by the other groups were discussed, in particular with
regards to how and from where we are going to find an answer. However, I
explained to the pilot group that their question was going to be considered in a
different approach than the rest of the questions while also explaining the reason
why.
After eliciting the first focus question for this research “what is an insect?” I
proceeded through the left hand side of the Vee Heuristic. That is to say:
Step 2: Why do you think it’s important to know more about this question?
Step 3: What do you already know about this question? Construct a Concept Map.
Step 4: From where can you get an answer to your question?
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These steps were followed through a one to one semi-structured interview. The
information recorded in step 3 during the interview, was transformed into a
Concept Map. After analysing the information collected I then planned a learning
programme according to the pupils’ plan of learning drawn up in step 4. This
mainly consisted of:
 Allowing time to the pupils to read books in our library and collect information
about insects.
 Integrating facts about insects in our thematic lesson plan schedule.
 An outing to Mdina’s Natural History Museum where, a whole morning was
planned beforehand with Mr. J. Borg, the museum’s curator. In fact, after
analysing the information collected and presented in the Concept Maps, I could
very easily detect common and primary misconceptions. These were discussed
with Mr. Borg beforehand and he adapted the activities according to this
information. A normal outing to this museum would consist of going round
the whole museum, but through our discussions and information we were able
to adapt a whole morning’s activities which focused on insects. This proved to
be a very successful and worthwhile outing. (Refer to Appendix 7).

I ordered and brought to class an interactive CD-ROM which I found whilst
browsing the web and which contained facts about insects that were suitable for
six to seven year olds. I allowed the children to roam about this interactive CDROM independently. (Refer to Appendix 8)
After this whole process I moved on to work through the right hand side of the
Vee, that is to say:
Step 5: What did you do in order to find an answer to your question?
Step 6: What kind of information did you collect? Construct a second Concept Map
Step 7: What new information did you learn?
Step 8: Why is the new information important for you?
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These questions were once again tackled through an individual semi-structured
interview. However, this time I presented the first Concept Map and the children
were given the opportunity to revise it by either adding new information or by
eliminating or changing the wrong information. This second revised Concept
Map revealed the new knowledge structure and how it evolved throughout the
whole process.

The second focus question was elicited in a similar approach as described above,
however, this time the thematic theme revolved around ‘weather’ (Refer to
Appendix 9). The learning outcomes in this topic were to be able to describe
changes in the weather and know that there are patterns in the weather, which are
related to seasonal changes (The Primary Syllabus, 2005:18).

As previously

explained this topic served as a medium through which other literacy skills were
developed.
The pilot group raised a totally unexpected question, “Why do leaves fall off a
tree?” This question caught me by surprise and my first reaction was, fear to
tackle this question for two reasons. First I thought that this concept was too
abstract for the children to understand, secondly, my own concept about this
question was unclear! Nevertheless, I was tempted to carry on and discover the
outcome.
I once again went through the whole process of the Vee as I did with the previous
focus question. However this time the activities revolved around poems, stories
etc. related to different seasonal changes (Refer to Appendix 9).

After being

successful with the previous learning programme, I followed on the same steps
only this time, two outings were organised. The first one to Argotti gardens, we
only had an hour’s visit which proved to be too short. In fact, Ms. A. Falzon the
person in charge offered to guide us through another visit to Buskett. Ms. Falzon,
enjoyed the girls’ motivation and she guided this outing voluntarily, which turned
out to be successful and with loads of information (Refer to Appendix 10).
I also made use of an interactive CD-ROM which described ‘The Secret Life of
Trees’.
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After this planned learning programme, I moved on towards the right hand side
of the Vee.

I did this through the one to one semi-structured interview as

previously reported with the first focus question.

3.6.3

Evaluation

This was the most fruitful part for my own professional development and reveals
profound implications for future research. Here, I analysed the data collected,
reflected on my practice and on the use of Vee Heuristic and Concept Mapping
placed within a context of diverse learning patterns. This phase is discussed in
detail in Chapters Four and Five of this research. I consider this part as the most
important of the whole research since it serves as way to reflect critically on one’s
own practice. Furthermore, as argued in the previous chapter, in order to bring
about transformation one must be ready to transform oneself first and foremost
and the starting point should be to reflect critically on one’s own current practices
“Without personal commitment, teaching is no more than what appears on the
curriculum and learning the product of a schooled society” (McNiff, 1988:9)

3.7

The Semi-Structured Interview.

One of the preferred methods of data collection in the Action Research tradition is
that of the one-to-one interviews. Robson describes the interview as:
“A kind of conversation; a conversation with a purpose. Interviews
carried out for research or enquiry purposes are a very commonly used
approach, possibly in part because the interview appears to be a quite
straightforward and non-problematic way of finding things out.”
(Robson,1993:228).
Cohen, Manion & Morrison (2000) specify three purposes for using the
interview as a research technique, these are:
9 to be used as the primary means of collecting information having direct
relevance on the research objectives;
9 to be used to investigate a hypothesis or to propose new ones; or as an
explanatory tool to help identify variables and relationships;
9 to be used in combination with other methods in a research.
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In this research the use of the interview was limited to the use of the interview as
the primary tool for collecting information which provides access to what is inside
the learners’ heads as regards to what they know, feel and value.
I opted for the semi-structured interview. The advantages of the semi-structured
interview over other means, including the structured interview, is mainly that it
allows both the interviewer and the interviewee to ask and answer freely without
being constrained in some way by the nature of the question. The goal is to have a
human to human relationship with respondents and to understand and explore
their perspectives. “The qualitative interview tends to move away from the prestructured, standardized form and toward the open-ended or semi-structured
interview, as this enables respondents to project their own ways of defining the
world” (Cohen, Manion & Morrison, 2000:146).
Furthermore, prompts and probes are another important aspect which occurred
during these semi-structured interviews. These were mainly used whenever I felt
the need to encourage the children to further explain what they were saying and
to explore individual differences in language, conceptualisation and readiness to
respond. Some children or I dare say, most of the children, find it hard to express
themselves and probing helped me to encourage them to clarify what they were
stating. Keats reveals that “probing has many functions in interpreting responses.
It can be used to clarify meaning, to extend the range and quality of replies, to
examine consistency, to give encouragement and to reduce anxiety” (Keats,
2000:64). Keats also argues that probing is beneficial since “it gives richness to the
data, allowing many individual differences in opinions and reasoning to be
uncovered” (Keats, 2000:20).
3.7.1

Problems and solutions in using the Interview as a Research Tool.

Every research tool has its advantages and disadvantages when it comes to
collecting data. Dooley (1995) contends that there are a number of problems
related to the use of the interview as a tool for data collection. For instance he
mentions the problem resulting from a failure in establishing a good rapport with
your subject.
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Keats reveals that rapport should be one of the first tasks for the interviewer to
develop with the respondent and it is a term given to “that comfortable,
cooperative relationship between two people in which there are maintained both
feelings of satisfaction and an empathetic understanding of each other’s
position….rapport is a psychological state involving both emotional and cognitive
processes” (Keats, 2000:23). However, in this study this was very easily met since
I was the class teacher of these children and thus I spent a lot of time with them.
Bias is another problem mentioned by Dooley (1995). The interviewer may ask
questions differently or probe more intensively with some respondents than with
others.

Keats reveals an approach how bias can be overcome; she calls this

approach “a sequential structure with simple feedback loops”. This approach
requires the interviewer “to be careful to return to each part of the first response.
This means remembering all the parts and using them later in feedback loops”
(Keats, 2000:54). This approach was employed throughout the interviews.
The above problem is closely related to reliability and validity of the interview as a
research tool. Keats refers to reliability in relation to interviewing as “the degree
of consistency that the interview has for the person or persons interviewed”
(Keats, 2000:76), while validity “is concerned with how well the research
instrument measures what is intended to measure” (Keats, 2000:77).

These

problems were permeated without difficulty through the process and structure of
using the steps presented in the adapted version of the Vee Heuristic. Besides,
both Concept Maps and Vee Heuristic have been internationally validated as
effective research tools. Furthermore, I conducted the interviews by myself and I
made use of the same structure and process that I had planned in detail
beforehand.
Finally, one problem which is particularly relevant to this research, regards the
chosen method of recording the data collection. Since I opted for tape recording
and then transcribing the full length interviews, apart from being a highly labour
intensive and a time consuming activity, it also presented some practical or
technical problems.
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3.8

Ethical Issues of The Study

Robson defines ethics as “rules of conduct; typically to conformity to a code or set
of principles (Robson, 1993:29). Sieber argues that “clearly, sound ethics and
sound methodology go hand in hand” (Sieber, 1992:104), so at the early stages of
my preparations to carry out this research, I felt that it was vital to give serious
thought to the ethical aspects of this study.
A distinction is sometimes made between ethics and morals. While both are
concerned with what is good or bad, right or wrong, ethics are usually taken as
referring to general principles of what one ought to do. Furthermore, ethical
issues do not necessarily arise at any particular stage of the study, but rather, they
affect the whole research process. In this premise, I followed the ethical guidelines
of informed consent, debriefing, consequences and confidentiality as approved by
Kvale (1996).
Informed consent entails informing the participants of the study about the overall
purpose of the investigation and the main features of the design of the research.
In this study, consent was sought from the head of my school, where the research
took place and from the parents of the selected children for the interview (Refer to
Appendix 12.
Debriefing implies the provision of any necessary information to the participants,
before and after the research, to complete their understanding of the nature of the
research. Full information of my investigation, what it entails and implications to
the research findings were thoroughly discussed with the Head of school, parents
and the selected children.
The consequences of a study need to be addressed with respect to possible harm to
the subjects, as well as expected benefits of participating in the study.

This

involves the researcher’s responsibility to reflect on the possible outcome
consequences, not only for the persons taking part in the study, but also for the
larger group they represent. This ethical issue was taken into consideration while
preparing the plan for this research.
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Being an action research, this study was pursued during my working hours,
therefore special attention and careful planning were sought so as the selected
children didn’t miss out on any classroom activities that were taking place, while
on the other hand the rest of the children participated in all the outdoor and
indoor activities that were part of this research. At the end of the research, I felt
that both I and all the pupils found benefit from an approach which promotes
metacognition and enhances meaningful learning. This research was considered
with regard to improvement of the learners’ learning process and my own
teaching practice.
Confidentiality in research implies that private data identifying the subjects will
not be reported. The confidentiality of the participants’ responses during the
interviews was clarified with the Head of school, participants and their parents.
The transcriptions reported do not reveal the real name of the participant. This
ethical issue is also closely related to the issue of authenticity, both with regards to
a loyal written transcription of the interviewee’s oral statements and with regards
to reporting knowledge that is as secured and verified as possible.
All of the above were taken into consideration in a specific plan so as to establish
and maintain positive human relationships with the individuals who participated
in this research. In addition to all these obligations, acting ethically can only
produce benefits for the research.
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CHAPTER FOUR

DATA ANALYSIS

Learning without thought is labour lost, thought without learning is
perilous.
Confucius

Chapter Four

4.1

Introduction

The aim of this chapter in this study is to present the process and development of
Vee Heuristics and Concept Mapping.

This process and development was

captured through semi-structured interviews, carried out with a number of
selected different types of learners in order to find out details of the diverse
children’s knowledge, feelings and actions occurring in the learning process
related to a specific focus question.
This kind of interview was very effective in providing an in-depth report from the
respondents’ personal viewpoint and provided me access to what was inside the
learners’ heads; “across the years, we have found the personal interview to be the
most powerful tool for capturing knowledge held by an individual or groups of
individuals” (Novak, 1998:101). Similarly, Kvale writes that “the subjects not only
answer questions prepared by an expert, but themselves formulate in a dialogue
their own conceptions of their lived world” (Kvale, 1996:11).
Nonetheless, one of the struggles I encountered in this chapter was when I came to
analyse the interviews. Each interview provided a new experience because each
respondent had a unique contribution to make. Analysing the data by some form
of coding or scoring would mean representing the results as in some sort of
numerical, fragmented positivist tradition, thus missing out on important factors
that may be easily ignored or taken for granted. The path that this study has
pursued is not to seek absolute truths but rather to shed light upon a pedagogical
process which captures personal structures of knowledge and their development.
This study has tried to show that the dissemination of knowledge by itself won’t
bring about the desired responsible behaviour so desperately called for by
environmental education.
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The literature in this study reveals that one of the most important factors of
commitment is environmental sensitivity. Chawla (1998) describes environmental
sensitivity as “a predisposition to take an interest in learning about the
environment, feeling concern for it, and acting to conserve it, on the basis of
formative experiences” (Chawla, 1998:19). In this premise, I would like to point
out the words “take an interest in learning” and the literature for this study
reveals that to motivate a learner one must be aware of the learner’s own preferred
way of learning. Furthermore, Chawla explains that formative experiences “may
be characterised as exchanges between an external and internal environment: an
external environment composed of the qualities of physical surroundings and
social mediators of the physical world’s meaning, and an internal environment of
the child’s needs, abilities, emotions, and interests” (Chawla, 1998:19). In this
paper she argues that most of the existing research highlights the external
environment and very few address “the internal environment of the child who
receptively responds to these places and people” (Chawla, 1998:19).

Thus,

capturing the learners’ prior knowledge and experience and how each one
processes incoming information was of vital importance for this study.
Whilst reading the literature pertaining to Vee Heuristics and Concept Mapping I
discovered that both of these tools had been extensively used to interpret personal
interviews (Novak,1984, 1998). Therefore, I am going to make use of these two
tools to analyse and interpret the one-to-one interviews. An amplified discussion
of the results will proceed in the next chapter.
The following text includes the whole process of the Vee Heuristics and the
Concept Maps generated through this process by each different learner.

The

original plan was that 9 children would participate in the teaching and learning
process of the two focus questions related to biodiversity. This was decided so as
to analyse and interpret whether similar traits of the learning patterns would
emerge in different contexts, that is, in the first focus question which dealt with a
concrete concept and in the second focus question which dealt with a more
abstract concept.
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Unfortunately some of the selected learners were absent during major episodes of
the teaching and learning process, therefore, the data gathered for these children
was incomplete and the material had to be discarded from the final analysis. To
compensate for the loss of data I decided to organise the data according to
learning patterns rather than giving a summary of the data of each individual
learner’s response to the two focus questions. In this way I presented 9 learning
patterns. Within each learning pattern I present the data from each student for
one focus question or two depending on availability.

4.2

Learner 1

The Learning Connections Inventory (LCI) score represented in Figure 4.2.1
exhibits another ‘Dynamic Learner’ (Johnston, 2005) who makes use of Technical
processing at a Use First level. She uses her Confluent and Precise processing as
needed while she avoids Sequence processing. From this learning pattern, one can
deduce that this learner doesn’t like to write in detail, she makes use of very few
words to express herself, she prefers to work by herself and needs to see the
purpose for what she’s doing. Furthermore, she tends not to read directions since
she finds following directions quite confusing if not frustrating.

Learning pattern:- S 16 – P 22 – T 27 – C 20

Figure 4.2.1: Combination of patterns as exhibited in LCI by learner 1
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1. Make your question.
What is an insect?

2. Why do you think it’s important
to know more about this question?
because I love animals

8. Why is the new information
important for you?
because now I know more and
I can show that I studied.
7. What new information did you learn?
Construct a second Concept Map.
Figure 4.2.5: second Concept Map.
Figure 4.2.6: second drawing.

3. What do you know about this question?
Construct a first Concept Map.
Figure 4.2.3: first Concept Map
Figure 4.2.4: first drawing

6. What kind of information did you collect?
about insects

4. From where can you get an answer to
your question?
I don’t know……maybe from books or in
gardens

5. What did you do in order to
find an answer to your question?
We looked at the computer, books
and pictures.
We went to a place where I could
look at insects.

Figure 4.2.2: Learner 1 – Vee Heuristic.

In this Vee Heuristic it is very interesting to note the difference in the answers on
each side. The left hand side, which reveals responses given before the learning
programme took place, one can note this girl’s uncertainty in going through this
programme. Reply No.1 is quite vague whereas reply No. 4 shows that she isn’t
sure from where she can get an answer. This clearly conveys the message how
lost this child felt before going through this learning programme.
On the other hand, the right hand side reveals a difference in this girl’s confidence.
Her response to question 5 was quite immediate, detailed and sure, thus showing
that her sense of security and motivation increased along the learning programme.
Furthermore, it is quite appealing to note the response to question 8: “because now
I know more and because I can show that I studied”. One of this girl’s main concerns is
not what she learnt but how she’s going to show it. In fact, this learner’s learning
patterns reveal that she finds it difficult to express what she knows especially
through tests since she doesn’t like writing in detail besides following too many
sequential directions. It is no wonder that she is concerned about this, she is
aware that she knows but she finds it difficult to express it.
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From this reply one can conclude that she was happy to be able to show what she
learned. Concept Mapping offered her another way of expressing what she learnt.
When I asked her what she thinks about her second Concept Map constructed
after the learning programme, she replied: “it shows that I have studied”. This girl
was evidently expressing her satisfaction at having visually expressed what she
learnt.

Figure 4.2.3: Learner 1 – First Concept Map at the beginning of the learning programme.

Figure 4.2.4: Learner 1 – First drawing of an insect before the learning programme.
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Figure 4.2.5: Learner 1 – Second Concept Map after the learning programme.

Figure 4.2.6: Learner 1 – Second drawing of an insect after the learning programme.

- 85 -

Here again, when one compares the two Concept Maps presented in Figures 4.2.3
and 4.2.5, it is very easy to deduce that the number of concepts and propositions
have increased thus indicating that learning has taken place.
From the interview with this girl I noted how quickly she was changing and
adding on to her map. This revealed her confidence and eagerness to show what
she has learnt besides showing how easy it was for her to externalise her cognitive
structures in this way. She was enjoying watching her map expand. In Figure
4.2.5 the blue nodes depict her new knowledge while the green nodes reveal a
change in a concept.
We can note that she was able to correct all the misconceptions present in the first
Concept Map such as “insects have 2 or 4 legs”, “insects are not useful” or “insects eat
honey”. She was also able to make changes to the concept of honey.
Referring again to this learner’s learning patterns, we are aware that she finds
difficulty in expressing what she knows and that she avoids Sequence. This is
maybe why the misconception “insects eat honey” occurred in the first Concept
Map. Nonetheless, she was able to adjust this misconception and relate to it
appropriately in the second Concept Map. In fact, we can see that this concept
appears again in the second Concept Map only this time in the proposition “bee
gives us honey”.
This learner’s motivation through this kind of process of learning is also very
explicit in her drawings. Figure 4.2.4 shows the drawing before the learning
programme and it is clear to see her lack of motivation and lack of confidence at
this stage. During the interview carried out before the learning programme, when
I asked her to draw an insect she complained that she didn’t know how to draw.
Diagram D reveals the radical change that took place in this learner’s motivation
to learn. In fact, the second drawing, carried out at the end of the learning project,
gives precise details. The three body parts and six legs are visually clear while the
legs are all coming out from the right part of the body.
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It is also worth noting that, this girl who complained that she didn’t know how to
draw and who usually doesn’t seem to attend to details, was able to label each
thing she drew. Moreover, she wrote the name of the insect she was drawing and
even wrote that it is an insect we find on our island. Very often, a learner high in
the use of Technical reasoning is often accused of not being able to communicate
what they learnt because they do not see it as important to tell others what they
know. Since through this process this girl’s motivation was increased it also
affected her way of communicating what she knew and thus empowered her to
make use of her Sequence, which she uses as needed, to express herself.
The changes present in the responses on the left and right hand side of the Vee, in
the Concept Maps and the drawings clearly demonstrate that learning in this way
increased the girl’s motivation thus affecting her learning positively. Moreover,
Concept Maps seemed to offer a practical way to exhibit what she has learnt,
though I have to remark that she needed prompting while constructing her second
Concept Map.
The responses exhibited in the Vee Heuristic for the second focus question
presented in Figure 4.2.7 also correspond to this learner’s learning patterns. Reply
No.2 is clearly conveying that scoring high in Technical, this learner looks for
relevance and practicality. Reply No.4 was here again hesitant and unsure. Let us
remember that children who score high in Technical don’t feel comfortable in the
classroom setting since their learning doesn’t occur through the use of pen and
paper, therefore, they very often regard themselves as ‘non-learners’ since they
feel that they do not fit in the class. In fact, we can say that her instant reply “the
radio” stands for outside the classroom setting while “the teacher” represents this
learner’s Sequence in the use as needed level. The response to question No. 5
reveals that this learner’s primary sources for learning were the computer, where
she had time to figure things out on her own, the outings which presented handson experience (Technical) and from what the teacher told her (Sequence). In reply
No. 6 we can see the difficulty this learner encounters when trying to
communicate what she learnt, in fact, she only mentioned one aspect of her
learning. It is worth giving some thought to Reply No.8 where the girl stated
“because the Concept Map has grown”.
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Actually, here again this learner was enjoying altering and adding to her first
Concept Map although she needed guidance in parts of the map especially when it
came to cross links. During the interview after her response to question No. 8, I
asked her “and what does that mean?” she eagerly replied that “it means that I learnt a
lot”.

As previously stated, highly Technical people who also score low in

Precision are very often labelled as “non-learners” since they find it very difficult
to express and communicate what they learnt through paper and pencil
requirements. Therefore, this reply evidences that she was satisfied with herself
for being able to visually express what she had learned.

2. Why do you think it’s important
to know more about this question?
because I love looking at trees.

1. Make your question
Why do leaves fall off a tree?

8. Why is the new information
important for you?
because the Concept Map
has grown……it means that
I learnt a lot.
7. What new information did you learn?
Construct a second Concept Map.
Figure 4.2.9: second Concept Map.

3. What do you know about this question?
Construct a first Concept Map.
Figure 4.2.8: first Concept Map

4. From where can you get an answer to
your question?
From the radio, from the teacher…
only these I know.

6. What kind of information did you collect?
That evergreen trees always have leaves.

5. What did you do in order to
find an answer to your question?
From the outings to Buskett and
Argotti gardens.
From the computer.
From the teacher

Figure 4.2.7: Learner 1 – Vee Heuristic, this is her second focus question.

When comparing the two Concept Maps presented in Figures 4.2.8 and 4.2.9, an
increase in concepts and propositions is easily noted, therefore, even here learning
has taken place. Being an abstract concept and highly Technical learners don’t
normally do well with abstractions in the classroom setting, I can say that the
second Concept Map demonstrates a high ability in learning new concepts.
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Furthermore, much of the new knowledge learnt represented in her map such as
“leaves maybe compound like many small leaves together”, “leaves may be simple that is
one whole leaf”, “leaves are important for a better life”, “leaves have veins” and “trees
prepare to rest in Autumn” were all concepts which were delivered through the
guided walks in Buskett and Argotti gardens. We can also see that she changed
the misconception of “trees have apples” to “trees have fruit” while also changing
that “leaves are important for people”.

Figure 4.2.8: Learner 1 - First Concept Map before the learning programme

Figure 4.2.9: Learner 1 - Second Concept Map after the learning project.
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Finally we can also note the addition of propositions related to the focus question
“Why do leaves fall off a tree?” Therefore, prior knowledge was developed;
misconceptions were altered while new knowledge was constructed.

4.3

Learner 2

Figure 4.3.1 represents a ‘Bridge Learner’ (Johnston, 2005) since she avoids no
learning patterns nor does she make use of any at a Use First Level. This means
that this learner learns through many ways, through listening and interacting with
others and she feels comfortable using all of the learning patterns. She finds it
easy to adapt to different situations and thus she can blend in and help make
things happen as a contributing member of a group.

Moreover, this type of

learner weighs things in the balance before she acts that is she reflects before
taking action. The following Vee further confirms how Bridge Learners process
incoming information.

Learning pattern:- S 23 – P 22 – T 23 – C 19

Figure 4.3.1:

Combination of patterns as exhibited in LCI by Learner 2.
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1. Make your question
What is an insect?

2. Why do you think it’s important
to know more about this question?
because I’m interested in insects
and I want to know more things
about them.

8. Why is the new information
important for you?
because now I know things
better.

7. What new information did you learn?
Construct a second Concept Map.
Figure 4.3.5: second Concept Map.
Figure 4.3.6: second drawing.

3. What do you know about this question?
Construct a first Concept Map.
Figure 4.3.3: first Concept Map
Figure 4.3.4: first drawing

4. From where can you get an answer to
your question?
We can look at them outside, from the
teacher, from books, whenever I go for
a picnic with my dad…we can learn from
many things.

6. What kind of information did you collect?
I learnt that insects have 3 body parts,
which are head, thorax and abdomen.
The head has antennae, eyes and mouth,
the thorax has the wings and 6 legs and
the abdomen has breath, stomach and
stingers.

5. What did you do in order to
find an answer to your question?
We went for an outing
A man told us about insects,
he showed us slides and a lot of insects.
We saw pictures and read books in the
classroom.
We worked on the computer.
We talked about insects with the teacher.

Figure 4.4.5: Learner 2 – Vee Heuristic

From this Vee Heuristic one can easily note that this learner processes incoming
information in various ways and so she is able to learn from different situations.
The first reply shows her interest since she’s a kind of learner who is interested in
many things that surround her. Furthermore, it is worth noting that the words “I
want to know more things about them” imply that this girl already knows something
related to the focus question but she’s interested in expanding this knowledge.
In reply No. 4 we have a very clear picture of how this girl intends to learn thus
revealing the various ways in which she can learn. She also mentioned that she
can learn whenever she goes for a picnic with her dad and to add it all up she
finished by stating that “we can learn from many things”. This reply is later on
substantiated in her reply to question No.5. One can note the emphasis she puts
on interacting and listening to other people since she mentioned both the man and
the teacher who talked about insects. She also pointed out two different types of
settings; the classroom and an outing.
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The reply to question No.6 is quite detailed and although it wasn’t the answer I
expected, it is a very confident, precise and straightforward answer. It is worth
noting that this learner found the information useful because now she knows
“things better”. This suggests that this type of learner was motivated and willing to
improve on what she already knew.

Figure 4.4.6: Learner 2 – First Concept Map at the beginning of the learning programme.

Figure 4.3.4: Learner 2 – First drawing of an insect before the learning programme.

- 92 -

Figure 4.3.5: Learner 2 – Second Concept Map after the learning programme.

Figure 4.3.6: Learner 2 – Second drawing of an insect after the learning programme.
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Once again, when comparing the two Concept Maps presented in Figures 4.4.6
and 4.3.5, one can detect that learning has taken place. From the first Concept
Map one can observe that this learner has the most knowledge about insects
among the learners under study, and that most of it is correct. From the first
drawing one can remark on the 3 visible body parts, however this is not
represented in the first Concept Map.
This could be because this concept was caught through her observational skills
since she learns in different situations but this concept was never externalised or
developed.

In this Concept Map one can also remark on a very interesting

proposition which is distinct in this study. I am referring to the proposition
“insects are God’s creation”. Being a Bridge Learner, this response reveals another
aspect to this focus question – a spiritual aspect.

An aspect which passed

unnoticed by me and by “the other learners”.
In the second Concept Map one can observe how well this learner refined her
knowledge about insects by correcting all her previous misconceptions while
extending other good conceptions. I enjoyed noticing this girl’s reactions during
the interview when she came to amend the proposition “insects eat bits of chocolate”.
In fact, she couldn’t stop giggling while correcting it by stating “insects wouldn’t eat
bits of chocolate”. Other learners might have been embarrassed or deleted the
misconception quickly but this learner adapted quickly and easily to the new
learning while being able to giggle away at her misconception.
If we take a closer look at the second drawing, we can note how well refined it is
even with regards to the proportion of the size of the three parts of the body. One
can see that while in the first drawing each part of the body held a pair of legs, the
second drawing depicts the legs coming out from the thorax. However, it is also
worth noting that though in the second Concept Map the learner showed that she
knew that the wings are found in the thorax, this is not represented in the second
drawing. One can distinguish the use of the Maltese language in the labels of her
drawing, but at the same time she was also able to express herself well in English
when constructing the Concept Map.
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These learning patterns emerged again when going through the process of the Vee
with the other focus question. From figure 4.3.7 we can observe that the preferred
way of learning for this learner is similar to the one previously reported, even
though there was a significant time span between the two questions. Reply No.4
shows that this learner can learn from both inside and outside a classroom setting.
In fact, she mentions the teacher, the computer but also outings and even her
home environment where she relates that she can learn even when watering the
plants with her grandad. This is confirmed in reply No. 5 where she stated that
she learnt from the pictures that the teacher showed her but also from the outings
she went with her class. Furthermore, she also mentioned the television and the
newspaper and here I suggest that this learner could relate the topic under study
with events she was encountering in her daily life.

2. Why do you think it’s important
to know more about this question?
because I’m interested in insects
and I want to know more things
about them.

1. Make your question
What is an insect?

8. Why is the new information
important for you?
because now I know things
better.

7. What new information did you learn?
Construct a second Concept Map.
Figure 4.3.5: second Concept Map.
Figure 4.3.6: second drawing.

3. What do you know about this question?
Construct a first Concept Map.
Figure 4.3.3: first Concept Map
Figure 4.3.4: first drawing

4. From where can you get an answer to
your question?
We can look at them outside, from the
teacher, from books, whenever I go for
a picnic with my dad…we can learn from
many things.

6. What kind of information did you collect?
I learnt that insects have 3 body parts,
which are head, thorax and abdomen.
The head has antennae, eyes and mouth,
the thorax has the wings and 6 legs and
the abdomen has breath, stomach and
stingers.

5. What did you do in order to
find an answer to your question?
We went for an outing
A man told us about insects,
he showed us slides and a lot of insects.
We saw pictures and read books in the
classroom.
We worked on the computer.
We talked about insects with the teacher.

Figure 4.3.7: Learner 2 – Vee Heuristic, this is her second focus question.
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By comparing the two Concept Maps presented in Figures 4.3.8 and 4.3.9 we can
remark on the increase in new concepts and propositions thus indicating that
learning has taken place. During the first interview carried out before the learning
programme, she demonstrated that she had the closest correct answer to the
question “Why are leaves important?” where she explained that “leaves take air from
the lines they have inside and then they give this air to the tree so that in this way the tree
can breathe”.

In the second Concept Map we can see that this concept was

developed further where she said that “the veins in the leaf give food to the tree.” She
added new information like “trees have roots that keep them from falling”. She was
also able to correct her misconception that “leaves fall off because they get old”.
Furthermore, she was the only learner in this study who stated that when the
leaves fall off to the ground they turn into humus. Although instead of the word
‘humus’ she made use of the word ‘soil’.

Therefore, prior knowledge was

developed, misconceptions were altered while new knowledge was constructed.

Figure 4.3.8: Learner 2 – First Concept Map at the beginning of the learning programme.
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Figure 4.3.9: Learner 2 – Second Concept Map after the learning programme.

4.4

Learner 3

Figure 4.4.1 corresponds to another ‘Dynamic Learner’ (Johnston, 2005) with
Sequence and Precise at a Use First level. The Technical pattern is used as needed
while she avoids the Confluent pattern. This means that this learner needs clear
step-by-step directions; she wants to do her work neatly and wants to know
whether she’s meeting her teachers’ expectations. She also tends to want thorough
explanations and asks a lot of questions. She likes details and she prefers written
work to show what she has learnt. On the other hand, this learner avoids taking
risks and prefers her work to be as accurate and as correct as possible.
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Learning pattern:- S 28 – P 26 – T 21 – C 16

Figure 4.4.1: Combination of patterns as exhibited on LCI by Learner 3.

1.
2. Why do you think it’s important
to know more about this question?
because it’s fun and you find them
all around.

Focus question
What is an insect?

8. Why is the new information
important for you?
because I didn’t know it before,
and because I learnt a lot of
new things.
7. What new information did you learn?
Construct a second Concept Map.
Figure 4.4.5: second Concept Map.
Figure 4.4.6: second drawing.

3. What do you know about this question?
Construct a first Concept Map.
Figure 4.4.3: first Concept Map
Figure 4.4.4: first drawing

4. From where can you get an answer to
your question?
From books, from the teacher and from the
computer.

6. What kind of information did you collect?
how their bodies are, where they live
what they need to live, how their bodies work.

5. What did you do in order to
find an answer to your question?
I looked in books
I worked on the computer
I went for an outing

Figure 4.4.2: Learner 3 – Vee Heuristic
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From this Vee Heuristic it is quite evident how much this learner enjoys learning
and seeking new information about what she’s studying. This is very explicit in
reply No. 1 and in reply No. 4 we see that this learner plans to find her answer
through books, the teacher and the computer thus suggesting that she feels
comfortable learning in a classroom setting. Nonetheless, we find that in reply
No.5 besides mentioning that she learnt from books and the computer she
mentioned that she also learnt from the outing. It is worth noting that during the
interview she was able to remember that we had gone to a particular museum in
Mdina but on the other hand she did not specify what we did there.
I consider the reply for question No.6 as the most appropriate from all the learners
in this study because unlike the others who mentioned only one specific thing, she
was able to give a more general picture about the different new things she learnt.
Reply No.8 “because I didn’t know it before” further proves this learner’s motivation
in wanting to expand in her learning.

Figure 4.4.3: Learner 3 – First Concept Map at the beginning of the learning programme.
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Figure 4.4.4: Learner 3 – First drawing of an insect before the learning programme.
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Figure 4.4.5: Learner 3 – Second Concept Map after the learning programme.
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Figure 4.4.6: Learner 3 – Second drawing of an insect after the learning programme.

If we compare the first and second Concept Maps presented in Figures 4.4.3 and
4.4.5, we can observe a bigger number of concepts and propositions in the second
map, thus meaning that learning has taken place. If we take a closer look at the
first Concept Map, we can note that this learner displays the largest amount of
correct concepts. She was able to go into details such as giving examples for the
concepts of home, drink and food, besides pointing out that the caterpillar turns
into a butterfly. When I asked her from where she learnt these things, she stated,
“from the books I read”, thus confirming her preferred way of learning and her
learning patterns.
The second Concept Map is also the largest one in this study. This learner went
into greater detail by adding more examples to the ones she knew related to the
concepts of home such as “soil” and food such as “other insects, plants, wood, paper”,
besides replacing ‘spider’ and ‘centipede’ with ‘dragonfly’ and ‘praying mantis’.
She also added the bee that “gives us honey”.

She went into particulars of

explaining that the abdomen has holes and that these are used for breathing. Thus,
even here we have evidence that learning has taken place.
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During the interview the learner related an incident that happened at her home:

T:

Last time, in class, when we were talking you told me that you asked to your mother
‘Mum, what is an arthropod?’, Can you tell me again what went on during this
conversation.

S:

Yes, my mum told me that an arthropod is not an insect and I told her, yes it’s an
insect and then I asked her ‘and do you know what they do?’, and she told me they
have a skeleton and I told her no they don’t have a skeleton but they have a hard
skin and she was surprised and she asked me how do I know this and I told her that
we learnt a lot about insects at school.

T:

Good. Can you also tell me again that incident about the big beetle.

S:

Yes, because there was a big beetle in our house and Mum was going to squash it
and I cried ‘Mum, no don’t squash it’ and she said ‘u ejja, we don’t need insects’
and I told her ‘but of course we need them, they’re very important’ and then we put
the beetle outside in our yard.

This excerpt from the interview is suggesting that this learner not only transferred
the new learning to her every day life but she also took action about it.
Furthermore, she was also able to demonstrate that she had perfectly learned and
understood the new term ‘arthropod’.
However, when she was constructing the second Concept Map, she failed to add
this new knowledge. Moreover, in the classroom, when we were discussing about
insects, I could see that she perfectly knew what antennae are used for but here
again she failed to exhibit this in the second Concept Map. Actually, this learner
needed prompting during the interview to carry on constructing her second
Concept Map, but this could be due to her high score in Sequential and hence
needed constant approval of what she was doing. Nonetheless, now that the
project is over and I had time to reflect, I feel that this learner needed more time to
revise her maps. I have the suspicion that if she had time to revise again even her
second Concept Map, the new concepts learned would have been revealed.
If we take a look at the two drawings we can note how this learner enjoys
presenting very neat and very detailed work. The first drawing in Figure 4.4.4
represents her knowledge about insects before the learning project and which is
congruent with her first Concept Map.
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The second drawing in Figure 4.4.6, on the other hand, is very much more detailed
with the three parts of the body clearly visible and with six legs very evident. The
wings are drawn with specific features i.e. the wing veins, however, here again,
this learner failed to draw them coming out from the thorax notwithstanding the
fact that this concept and proposition are present in her second Concept Map.
One cannot fail to notice the labelling and the neatness in this drawing.
This learner’s preferred way of learning appeared again in the second Vee
Heuristic’s process related to the second focus question. From figure 4.4.7 we can
observe that this learner, as previously exhibited, plans to learn through books
and the teacher. Only this time she added ‘outings’ since she had previously
experienced this kind of learning setting. Her learning patterns are evidenced also
in reply No.5 where she mentioned books, the computer, the outing but also a
poem. Therefore, her primary sources for learning occurred in the classroom
setting but having a score of 21 in Technical where she makes use as needed of this
learning pattern, she also mentioned the outing as another source for her learning.
In reply No.6 we can see that this learner developed her knowledge about the
importance of leaves and this is also exhibited in her second Concept Map
presented in Figure C. Once again, similar to her first Vee Heuristic, in question
No. 8 she was able to compare her prior knowledge with the present knowledge.
Actually through a personal discussion with Johnston, she stated that learners
with this kind of learning pattern are very good in comparing.
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2. Why do you think it’s important
to know more about this question?
because it’s fun and I enjoy learning
things.

1. Make your question
Why do leaves fall off a tree?

3. What do you know about this question?
Construct a first Concept Map.
Figure 4.4.8: first Concept Map

8. Why is the new information
important for you?
because I got to know more
things about leaves that I
didn’t know.
7. What new information did you learn?
Construct a second Concept Map.
Figure 4.4.9: second Concept Map.

6. What kind of information did you collect?
that leaves are very important for us, they
give us oxygen and they are important for
trees because they move food and water.

4. From where can you get an answer to
your question?
From our teacher, from books and
magazines and from many other things
like outings.

5. What did you do in order to
find an answer to your question?
I didn’t know everything about leaves
but then I learnt from books, the computer,
we went for an outing, and we did a poem
called Seasons of Trees

Figure 4.4.7: Learner 3 – Vee Heuristic. This is her second focus question

If we compare the first and second Concept Maps presented in Figures 4.4.8 and
4.4.9, it is very easy to note an increase in concepts and propositions thus
suggesting that learning has taken place. Furthermore, here again, this learner
went into greater detail in her second Concept Map like for example to the concept
“in different shapes” she added “compound, simple, narrow, wide” or to the linking
phrase “fall off” she added four other different appropriate concepts. Here, it is
worth noting that during the interview, before the learning programme, this
learner stated that she didn’t know why leaves fall off a tree nor did she know
why leaves are important, in fact the only reason she gave was that “leaves help
make beautiful trees”.

In her second Concept Map we find that the latter

proposition was developed further and she added propositions like “veins move
food and water”, “trees give us shade and food”, “trees clean our air”. She was also able
to correct her misconception that “leaves fall off in Spring” to “leaves fall off in
Winter”. Besides, one of the most remarking detail was that this learner was able
to exhibit the proposition “in Autumn comes out their real colour such as red, orange,
yellow”. Therefore, here again we can say that prior knowledge was developed,
misconceptions were corrected while new knowledge was constructed.
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Figure 4.4.8: Learner 3 – First Concept Map at the beginning of the learning programme.

Figure 4.4.9: Learner 3 – Second Concept Map after the learning programme.
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4.5

Learner 4

Figure 4.5.1 reveals the LCI score of this `Dynamic Learner` (Johnston, 2005) who
uses at first level her Confluent processing, uses as needed her Technical and
Precise processing and avoids Sequence processing. One can easily note that she
scores very low in both Sequence and Precise processing; therefore detailed
instructions and directions do not make much sense to her. However, this learner
prefers to learn in a creative and entertaining way, she likes to do things in her
own way and differently each time, she doesn’t feel the need to follow any rules

Learning pattern:- S 17 – P 18 – T 23 – C 27

Figure 4.5.1

Combination of patterns as exhibited in LCI by Learner 4
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1. Make your question
What is an insect?

2. Why do you think it’s important
to know more about this question?
I want to know because it is
something new and I don’t know
about it.

8. Why is the new information
important for you?
I enjoyed a lot learning
new things in this way.

7. What new information did you learn?
Construct a second Concept Map.
Figure 4.5.5: second Concept Map
Figure 4.5.6: second drawing

3. What do you know about this concept?
Construct a Concept Map.
Figure 4.5.3: first Concept Map.
Figure 4.5.4 first drawing

4. From where can you get an

6. What kind of information did you collect?

answer to your question?
I can get an answer by looking at
insects and imagine how they are.

I learnt that insects have 3 body parts,
the head, thorax and abdomen.

5. What did you do in order to find
an answer to your question?
We worked on the computer
We looked at pictures
We went to outings to see insects.

Figure 4.5.2: Learner 4 – Vee Heuristic

This Vee Heuristic reveals explicitly and visually what the learner is thinking,
feeling and how she prefers to learn.
In reply No. 2 one can note that this topic was interesting for this learner because it
was something completely new to her and this was the primary reason for her
wanting to know more. From answer No. 4 one can note the different way how
this learner planned to learn about this question. She didn’t refer to learning from
books or information but she referred to imagination and observation instead. It is
also very interesting to note that although in this learning programme specific
lessons and books about insects were available; this learner didn’t mention these
at all in reply No. 5. On the other hand she mentioned computers, pictures and
outings as the primary sources for her learning. The answer in No. 6 was not
exactly relevant to the question.

This could be either that the learner didn’t

understand the question well or because bearing a high in Confluence and low in
Sequence and Precise, this question didn’t make sense to her since she avoids
detailed descriptions and just goes immediately to the specific task. Therefore, she
directly stated straight away what she learnt distinctively.
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Figure 4.5.3: Learner 4 – first Concept Map at the beginning of the learning programme.

Figure 4.5.4: First drawing of an insect before the learning programme
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Figure 4.5.5: Learner 4 – second Concept Map after the learning programme.

Figure 4.5.6: Learner 4 – Second drawing of an insect after the learning programme.
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By analysing the two Concept Maps represented in Figures 4.5.3 and 4.5.5, one can
easily conclude that the number of concepts and propositions have increased
drastically. More concepts and propositions indicate that learning has taken place.
The learner also detected her misconceptions and missing information in the first
Concept Map and made the necessary changes (as indicated in the green nodes)
and additions (designated in the blue nodes) in the second Concept Map. Being a
learner who scores high in Confluence and low in Precise and Sequence and
therefore she usually looks unmotivated to learn in the classroom setting, this
second Concept Map for this type of learner is amazingly impressive. She was
able to demonstrate a high ability for learning new concepts and she also
mentioned details, which would have probably passed unnoticed through the
traditional way of teaching.

I am referring to details such as the word

“arthropods” and its meaning, what insects eat, the concept of pollination etc….
This Concept Map confirms that this learner really enjoyed learning and was
motivated to learn in this way and the related drawings are further proof of this.
From the difference in the two drawings one can note some of the new concepts
that the learner developed. The first drawing is lacking detail while it represents
exactly what the learner’s structure of knowledge was about insects and which is
similar to her first Concept Map before the learning programme. It also reveals
the misconception present in this learner’s cognitive structure related to the
number of legs. On the other hand, the second drawing reveals the development
of new concepts such as “tenals” (antennae), “tejll” (tail) and the correction of the
previous misconception about the legs.

One has to note that in the second

drawing the three body parts and the six legs are very distinct. On the head one
can see the eyes and the mouth and the antennae which are labelled. These were
all new concepts which were also present in the second Concept Map. However,
one has to note that this learner failed to indicate in this drawing that the thorax
holds the legs notwithstanding the fact that this proposition was included in the
second Concept Map. During the interview, this learner stated that sometimes the
wings are like hidden; however, she failed to add this in her second Concept Map.
Actually, she needed quite a lot of prompting, such as “carry on” while
constructing her second Concept Map.
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4.6

Learner 5

The LCI score presented in Figure 4.6.1 exhibits a ‘Dynamic Learner’ (Johnston,
2005) who makes use of her Sequence at a Use First Level, the Precise and
Technical at a Use As Needed level while she avoids Confluence. From the high
score in Sequence we can say that this is her dominant schema therefore this
learner needs clear step-by-step directions, she prefers to see a sample of the work
she is required to do since she feels more secure when knowing what is exactly
expected from her. She needs time to plan, to present neat work and to double
check her work. Her low score in Confluence suggests that she doesn’t like to take
risks and unfamiliar situations cause her anxiety.

Learning pattern: S 34 - P 21 - T 18 - C 16
Figure 4.6.1: Combination of patterns as exhibited in LCI by Learner 5

These learning patterns were also exhibited along the whole process of the Vee
Heuristic presented in Figure 4.6.2.
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1. Make your question
Why do leaves fall off a tree?

2. Why do you think it’s important
to know more about this question?
(hesitated)….. because we are
learning about leaves.

8. Why is the new information
important for you?
because I learnt a lot.

7. What new information did you learn?
Construct a second Concept Map.
Figure 4.6.4: second Concept Map.

3. What do you know about this question?
Construct a first Concept Map.
Figure 4.6.3: first Concept Map

4. From where can you get an answer to
your question?
From books

6. What kind of information did you collect?
A lot of new information about leaves and
trees.

5. What did you do in order to
find an answer to your question?
I asked the teacher
We looked on the computer
I read from books
from outings

Figure 4.6.2: Learner 5 – Vee Heuristic

This learner’s responses to question No. 2 and 4 carried out during the first
interview before the learning programme reveal this learner’s anxiety since this
kind of learning situation was novel to her. This is opposed to Learner 4 who
stated that she wanted to know more because it was something completely new to
her. Actually Learner 5 hesitated to answer question No.2 while she opted for the
‘safest’ answer in question No.4. This answer reflects her learning patterns and is
the contrary to what Learner 4 replied who stated that she intended to learn
through imagination. The reply in question No. 5 reveals that the primary sources
for learning occurred in the classroom setting unlike Learner 4. However, Learner
5 also mentioned the outings which confirm her Technical reasoning pattern in the
Uses As Needed level. When observing her responses on the right hand side of
the Vee carried out during the second interview after the learning programme, we
can note an increase in this learner’s sense of security in answering the questions.
The words “new information” in her response to question No.6 exhibits this
learner’s ability to recognise that this was information which she didn’t know
before. In fact, scoring high in Sequence she cognitively processes information by
looking at her previous experience and comparing it to the new (Johnston, 1998).
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The response given in No. 8 is very important since it reveals that this process
encouraged successful performance. Sequential learners find it difficult to learn
something if in their prior experience this something resulted in failure.
Therefore, this is why the response in No.8 is very important because it makes us
aware that during this process this learner felt capable of learning thus her
motivation and self confidence were increased.

Figure 4.6.3: Learner 5 – First Concept Map at the beginning of the learning programme.

Figure 4.6.4: Learner 5: Second Concept Map after the learning programme.
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When comparing the two Concept Maps presented in Figures 4.6.3 and 4.6.4 we
can observe an increase in concepts and propositions therefore displaying that
learning has taken place. From the second Concept Map we can observe how well
she developed prior propositions such as “leaves have veins which move food and
water” while all the misconceptions were deleted and replaced by appropriate
ones such as “leaves change colour in Autumn”, “leaves fall off in Winter”, “leaves fall
off because of cold, because of heat, because food finishes”. This learner was also able to
exhibit a new proposition which the other learners in this study didn’t mention,
that is “trees may be evergreen”.

Therefore, here again, prior knowledge was

developed; misconceptions were altered while new knowledge was constructed.

4.7

Learner 6

This ‘Dynamic Learner’ (Johnston, 2005) scores high in Precise therefore she feels
the need to be accurate and correct when answering questions and she attends to
details.

She prefers to express herself in words but she needs complete and

thorough explanations. She avoids Confluence thus she would rather NOT make
mistakes than having to learn from them, besides she’s more cautious in how she’s
going to answer questions and she doesn’t like to take risks. There are only
certain aspects that she uses from her Sequential and Technical patterns since her
scale score of these patterns falls in the Use as Needed.

Learning pattern:- S 22 – P 27 – T 20 – C 15

Figure 4.7.1: Combination of patterns as exhibited on LCI by Learner 6.
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1. Make your question
What is an insect?

2. Why do you think’sit important
to know more about this question?
because I love to know more

3. What do you know about this question?
Construct a first Concept Map.
Figure 4.7.3: first Concept Map
Figure 4.7.4: first drawing

8 . Why is the new information
important for you?
because I learnt a lot of new
words and things about
insects
7. What new information did you learn?
Construct a second Concept Map.
Figure 4.7.5: second Concept Map
Figure 4.7.6: second drawing
6. What kind of information did you collect?
I learnt that an insect has
3 body parts, the head, thorax
and abdomen. The head has
antennae, eyes and mouth. The
thorax has wings and the six
legs and the abdomen has the
.
breath
and stomach.

4. From where can you get an answer to
your question?
We can look at books and from
the teacher.

5. What did you do in order to
find an answer to your question?
We looked at books.
The teacher gave us information.
We worked on the computer.

Figure 4.7.2: Learner 6 – Vee Heuristic

This Vee Heuristic once again reveals this learner’s preferred way of processing
incoming information. In reply No.2, from the use of the phrase “I love to know
more” one can see that this girl enjoys learning and developing her knowledge.
Scoring high in Precise means that one wants to get more and more information.
In reply No. 4 the learner sheds light upon how and from where she prefers to get
the necessary information. She didn’t mention observation, imagination or going
out from the class to have hands-on learning but instead she mentioned “from the
books and from the teacher”. This is substantiated in reply No. 5 where one can note
that the primary sources of her learning were actually the books and the teacher.
In fact, during the interview this was her instant reply and only when I prompted
“anything else?”, did she mention the computer.
Once again the answer to question No. 6, “What kind of information did you collect?”
wasn’t what I had in mind. After stating this question during the interview, the
girl didn’t answer straight away, she stopped to think and looked at me as if to ask
me “but what are you exactly asking me?” Hence, I rephrased the question to “what
did you learn?” and then I was given a very precise, straight forward answer.
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In reply No. 8 one can become aware why this new information was important for
this learner, “because I learnt a lot of new words”. Here again we see how important
words are for this learner.

Figure 4.7.3: Learner 6 – First Concept Map at the beginning of the learning programme.

Figure 4.7.4: Learner 6 – First drawing

Figure 4.7.6: Learner 6 – Second drawing

before the learning programme

after the learning programme
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Figure 4.7.5: Learner 6 – Second Concept Map after the learning programme.
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When we take a look at the two Concept Maps presented in Figures 4.7.3 and 4.7.5,
we can note an impressive development, thus meaning that learning has taken
place. Even here, this learner was able to delete the misconceptions and expand
her concepts.
In the first map we see that there are almost no misconceptions accept for the
concepts that a spider or a centipede are insects. If we refer back to this learner’s
learning patterns, one notes that the characteristics portrayed by this kind of
learning pattern were exhibited during the interview. For particular questions the
girl answered “I’m not sure….I don’t know”, this further proves that the high
Precision in this learner keeps her back from taking risks, she has to take time to
think and she prefers not answering than risking to answer incorrectly. This is
why her first Concept Map, though limited, contains a lot of good concepts.
It is also worth remarking that she was the only learner in this study to know
exactly how many legs an insect has and she stated that she knew this “because I
saw a picture in a book and I counted how many legs it has”. She was also the only one
to be convinced that insects are useful but she was unable or in this case afraid to
explain why.
If we closely observe her second Concept Map, we find out that it’s amazing how
this girl was able to go into details which the other learners in this study were
unable to express. I am referring to the details such as “the eyes can move forwards
and backwards” or that “the thorax and abdomen may be covered by the wings”.
During the first interview when she was asked “what does an insect need to live?”
she didn’t answer while exhibiting uncertainty, but then we see that in her second
map she mentioned what insects need besides giving examples. She even added
reasons to her proposition “insects are useful” which were lacking in the first map.
Here I would like to point out the use of the word “pests”. All the other learners in
this same proposition made use of the words “they eat other insects” but scoring
high in Precision, she used the word “pests” suggesting that they eat insects which
are harmful to “our garden”.
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It is also quite appealing to note the details she went into when explaining about
“arthropods”. She not only explained what “arthropods” are but also explained
that “arthropods have exoskeleton” and that “arthropods do not have bones or skeleton”.
Last but not least one has to note the change from the proposition “insects are
animals” to “insects are species” whilst also being able to appropriately relate the
newly learned two words: “arthropods” and “species”.
When constructing the second Concept Map, this girl needed prompting to carry
on; she needed reassurance that what she was doing was correct. Nonetheless,
when one remembers that this learner is only six years old, one can appreciate the
use of words such as “species”, “arthropods” and “exoskeleton” while bearing proof
of what a learner who scores high in Precision enjoys learning most.
When she was first asked to draw an insect she was quite reluctant, stating “but I
don’t know how to draw”, she drew the insect only after feeling safe on listening to
what I had to tell her, hence “don’t worry, you can draw it how you like, it’s just going
to help us learn something more about insects”. The second drawing carried out after
the project was done with more confidence and labelled very well with distinct
parts of the body whilst also having number 6 written in numerical form on one
side and in letter form on the other.

4.8

Learner 7

The LCI presented in Figure 4.8.1 displays another ‘Dynamic Learner’ who uses
Precision and Sequence at a Use First level, while uses Technical reasoning and
Confluence at a Use As Needed level. This means that this learner needs clear
step by step directions, wants time to go over her work and looks for detailed
information.

She likes to answer questions as thoroughly and accurately as

possible while she wants her work to be as neat and tidy as possible. Her score for
Technical reasoning and Confluence are quite low therefore her schema
previously described is quite dominant over the other learning patterns.
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Learning Pattern:- S 34 – P 32 – T 19 – C 18

Figure 4.8.1: Combination of patterns as exhibited in LCI by Learner 7.

2. Why do you think it’s important
to know more about this question?
because I don’t know a lot of things
about leaves and I would like to
learn more things.

1. Make your question
Why do leaves fall off a tree?

8. Why is the new information
important for you?
because now I know more
much more things about
leaves and trees.
7. What new information did you learn?
Construct a second Concept Map.
Figure 4.8.4: second Concept Map.

3. What do you know about this question?
Construct a first Concept Map.
Figure 4.8.3: first Concept Map

4. From where can you get an answer to
your question?
From books, from the teacher and
from newspapers.

6. What kind of information did you collect?
about leaves and trees

5. What did you do in order to
find an answer to your question?
I asked the teacher to explain to me bit by bit
We did a poem called Seasons of Trees

Figure 4.8.2: Learner 7 – Vee Heuristic
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In the Vee Heuristic presented in Figure 4.8.2, we can note this learner’s dominant
learning patterns appearing throughout the whole process. Reply No.2 reveals
how motivated this learner was in wanting to have more information about the
focus question. She plans to find this information from the teacher, books and also
from newspapers, this indicates that words and reading are one of her primary
sources for learning. Therefore, similar to Learner 6, she feels comfortable in the
classroom setting. In fact, this is substantiated in reply No.5 where although this
learner went for outings like the rest of the class, like Learner 6 she didn’t mention
these as a source for learning but instead she mentioned the teacher and a poem.
Scoring low in both Technical and Confluence means that she feels uncomfortable
in a novel non-traditional setting.

Her response to question 8 implies her

satisfaction in being able to acquire more information about the focus question.
If we take a look at the two Concept Maps presented in Figures 4.8.3 and 4.8.4 we
can again observe an increase in concepts and propositions, therefore learning has
taken place. It is very interesting to note how the first Concept Maps contains
specific details such as in the propositions “change colour in yellow due to too much
water”, “change colour in brown due to lack of water”, “change colour in green when it is
sunny”, “change colour in Autumn due to cold weather”, “trees have a trunk which is
brown”, “trees have flowers that grow in Spring”, “leaves have few lines when small”,
“leaves have a lot of lines when big”. These propositions in the second Concept Map
were either altered or developed such as in the propositions related to why do
leaves change colour and why do leaves fall. It is also worth remarking that this
learner was the only one in this study who exhibited the proposition that “roots
produce water and oxygen”.
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Figure 4.8.3: Learner 7 – First Concept Map before the learning programme.

Figure 4.8.4: Learner 7 – Second Concept Map after the learning programme.
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During the interview, before the learning programme, this learner, like Learner 6,
was very cautious as to what she was answering me. She kept looking at me all
the time as if to see whether I was approving of what she was saying. Scoring
high in Sequence and Precision means that she tried to be as accurate and detailed
as possible and her first Concept Map evidences this.

During the second

interview, after the learning programme, she needed prompting such as “carry
on”, you’re doing fine”, to develop her Concept Map.

This learner, similar to

Learner 6, didn’t feel comfortable since this was her first learning programme of
this kind, so she felt unsure of what was expected from her. Nonetheless, these
two Concept Maps confirm that even here prior knowledge was developed;
misconceptions were altered while new knowledge was constructed

4.9

Learner 8

The LCI displayed in Figure 4.9.1 shows a learner who makes use of the Precise,
Sequential and Confluent patterns at a Use First Level, therefore she is a ‘strong
willed’ learner (Johnston, 2005). This kind of learner is her own team, she can
control her own process of learning. She prefers to work alone so that she is able
to control the plan, the ideas, the talk, the decisions, the process and the outcomes.
Needless to say, this is the type of learner who performs well in pen and paper
tests. The Technical learning pattern is at a Use as Needed level.

Learning pattern:- S 31 – P 29 – T 21 – C 26

Figure 4.9.1: Combination of patterns as exhibited on LCI by Learner 8.
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1. Make your question
What is an insect?

2. Why do you think it’s important
to know more about this question?
because I enjoy learning new
things.

8. Why is the new information
important for you?
because now I know more.

7. What new information did you learn?
Construct a second Concept Map.
Figure 4.9.5: second Concept Map
Figure 4.9.6: second drawing

3. What do you know about this concept?
Construct a Concept Map.
Figure 4.9.3: first Concept Map.
Figure 4.9.4: first drawing

6. What kind of information did you collect?

4. From where can you get an

that insects have 3 body parts, they
are species and they belong to a
group of arthropods.

answer to your question?
From books, I go and find
information, from the teacher and
from the computer

5. What did you do in order to find
an answer to your question?
I worked on the computer
I looked in books
The teacher taught us.
I learnt from the outing to Mdina.

Figure 4.9.2: Learner 8 – Vee Heuristic

This Vee Heuristic reveals that this Strong Willed Learner enjoys learning new
things. We can note the use of the word ‘learning’, actually she was the only one
out of all the learners in this study who made use of the word ‘learning’ since
many of them made use of the word ‘knowing’.

Reply No. 3 exhibits her

preference of how and from where she plans to learn and it is easy to note that she
mentioned ways which are all usually present in a classroom. All of this suggests
that this learner feels comfortable in a learning setting like that of the classroom.
The words “I go and find information” suggests that she’s ready to go and find for
herself more new information thus confirming her learning pattern.
In reply No. 5 we see that her first immediate response was “I worked on the
computer”. In fact, I had an interactive CD-Rom about insects and the girls had
some time on their own to interact with this CD. Thus, from this reply we can
deduce that the primary source for her learning was during that time when she
was left to discover more new information; she enjoyed this kind of learning.
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Even with this learner, the answer to question No. 6 was not what I was expecting.
It didn’t reveal what kind of information did she collect but rather what new
knowledge was learnt. Besides, she was very eager to tell me the new terms she
learned. From reply No. 8 we can assume that the new information was important
for this learner because it added more knowledge to her previous knowledge.

Figure 4.9.3: Learner 8 – First Concept Map at the beginning of the learning programme.

Figure 4.9.4: Learner 8 – First drawing

Figure 4.9.6 : Learner 8 – Second drawing

before the learning project

after the learning project
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Figure 4.9.5: Learner 8 – Second Concept Map after the learning programme.
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If we had to compare this learner’s first Concept Map presented in Figure 4.9.3,
with the other first Concept Maps constructed by the other learners in this study,
we find that this learner reveals a good number of concepts. In fact, she was able
to demonstrate the second biggest amount of concepts related to insects. Even in
the classroom this girl presents herself as one of the most diligent learners in class.
If we closely observe her drawings, we can see that she was the only learner in this
study who, instinctively, opted to draw again the insect she did in her first
drawing as if to draw it again properly. In the first drawing we can see a ladybird
though with misconceptions about the body and legs. In the second drawing we
can note that we also have a ladybird, only this time with a precise conception
about the body and legs.
From observing this girl’s performance in class and from the way she performed
in this learning project, I have to assume that this kind of learner enjoys learning
most whenever she can perform so that she can obtain good grades for her work.
Now that I am seeing a more holistic picture of this learner I can understand why
for example, her mother often states that her daughter complains of not getting
any rewards or stickers for her very good work. I presume that rewards and
grades are what triggers off this girl’s motivation and I wonder if I had worked
these maps with this learner with a kind of rewarding scheme, whether we would
have had a different second Concept Map.

4.10 Learner 9
The LCI score presented in Figure 4.10.1 exhibits another ‘Dynamic Learner’
(Johnston, 2005) who makes use of Sequence and Precision at a Use First level like
Learner 8 but on the other hand she uses as needed her Technical reasoning and
Confluence unlike Learner 8. However, it is worth noting that her Confluence
score is quite high. This means that this learner needs to follow clear directions,
she needs time to double check her answers and make corrections, she likes doing
her work neatly and without interruptions.
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She enjoys reading because she wants a lot of information and thorough
explanations. Nonetheless, when needed, she likes to take risks with new ideas
and wants her work to look different from the rest. She also likes to learn in a
creative, entertaining way.

This learner avoids no patterns but although her

Confluence is quite high, very often this tends to be controlled by her high score in
Sequence and Precision.

Learning Pattern: S 29 – P 26 – T 22 – C 24

Figure 4.10.1: Combination of patterns as exhibited in LCI by Learner 9.

1. Make your question
Why do leaves fall off a tree?

2. Why do you think it’s important
to know more about this question?
because I learn more new things.

3. What do you know about this question?
Construct a first Concept Map.
Figure 4.10.3: first Concept Map

8. Why is the new information
important for you?
So when I’ll grow up, if I’ll be
a teacher, I’ll teach the children
well.
7. What new information did you learn?
Construct a second Concept Map.
Figure 4.10.4: second Concept Map.

6. What kind of information did you collect?
I learnt a lot of new things about leaves and
trees.

4. From where can you get an answer to
your question?
From the teacher and from books

5. What did you do in order to
find an answer to your question?
I asked my teacher
I looked up in books
I worked on the computer
we went to outings.

Figure 4.10.2: Learner 9 – Vee Heuristic.
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From the Vee Heuristic presented in Figure 4.10.2 we see this learner’s dominant
schema of Sequence and Precision turning up both in reply No. 4 and reply No. 8.
Her motivation to learn “new things” in reply No. 1 and 6 represent her
Confluence at a Use As Needed level while also revealing that she doesn’t feel
uncomfortable when presented with unfamiliar situations or events similar. Her
learning pattern is confirmed in reply No. 5 where we note that she was able to
learn from both outside and inside the classroom setting just like Learner 8.
However, her primary sources for learning such as “the teacher”, “books” and the
“computer” occurred in the classroom setting thus verifying her dominant
schema. All of this is also evidenced in her two Concept Maps presented in
Figures 4.10.3 and 4.10.4.
If we compare the two Concept Maps, we can see a drastic increase in concepts
and propositions thus indicating that learning has taken place. The propositions
“leaves have dots” and “leaves are stuck to the tree” hint to her Confluence since the
kind of words used to describe the leaves are occurring through how the learner is
seeing the leaf. It is also worth noting that due to her high in Precision the only
faulty conception was in fact, “leaves have dots”. But on the other hand this might
have not been a misconception at all when bearing in mind that Confluent learners
tend to make use of their imagination and therefore, like she was seeing the
“leaves” as “stuck to the tree”, it could also mean that she might have seen
something on the leaf which she interpreted as “dots”.

Nonetheless, this

proposition was deleted in her second Concept Map presented in Figure 4.10.4.
From this second Concept Map we can also note her dominant schema appearing
where she expressed the details that in Autumn trees prepare to rest in Winter and
she was also able to mention the three primary factors: sun, water and oxygen,
required for leaves to produce food. Finally, we can see how she altered the
concept “lines” with “veins” and distinguished between Autumn when leaves are
changing colour and Winter when the leaves completely fall off. Therefore, here
again, prior knowledge was developed, misconceptions were altered while new
knowledge was constructed.
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Figure 4.10.3: Learner 9 – First Concept Map at the beginning of the learning programme.

Figure 4.10.4: Learner 9 – Second Concept Map after the learning programme.
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4.11

Conclusion

From the data presented above it is quite clear that children process incoming
information in different ways, besides revealing that children come to class with
prior knowledge and experiences. Vee Heuristics and Concept Maps facilitated
my awareness of what children already know and how each of them actually
processed new information. Let Me Learn was value added since it facilitated my
understanding of how and why the learners responded in the way they did.
Therefore, in the next chapter, I will delve deeper through a discussion of the data
presented in this chapter.
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CHAPTER FIVE

DISCUSSION

"Every day you make progress. Every step may be fruitful. Yet there
will stretch out before you an ever-lengthening, ever-ascending, everimproving path. You know you will never get to the end of the
journey. But this, so far from discouraging, only adds to the joy and
glory of the climb"
Sir Winston Churchill.

Chapter Five

5.1

Introduction

The aim of this chapter is to discuss the data collected presented in the previous
chapter and to delve deeper into the process of Vee Heuristics and Concept
Mapping, within a context of different learning patterns, as to how they capture
structures of knowledge, stored feelings and stored learning skills and how the
interaction of these three mental processes affect learning.
This research challenges the too often conventional and restrictive practices in the
classroom where rote learning and passive learners are emphasised at the price of
meaningful learning and active learners who commit themselves to think, act and
learn critically. However, as an educator, one must be ready to change oneself
first and foremost as previously discussed in Chapter Two (p.15) or as Åhlberg
(2004) argues “if we want pupils to learn meaningfully and reflectively, than their
teachers ought to first learn how to learn meaningfully and reflectively” (Åhlberg
in Cañas et al 2004:39).
Actually, one of the objectives in this study was to improve on my professional
practice, therefore, I thought it appropriate to personally go through the whole
process of the Vee Heuristic where the focus question would be one of the major
research questions in this study, that is, “How can I make new meaning more
relevant and meaningful to the learners?” (Chapter Three, p.45). This process is
illustrated in Figure 5.1.1.
I have come to a new understanding of myself and the world by revisiting my
actions and using my learning processes to explore and examine my prior
behaviours and assumptions so that I can replace them with more appropriate
ones.
- 134 -

2. Why do you study this issue?
Why do you use time to solve
this problem.
Because I want each learner to
learn. Because I want to challenge
the rote and passive learning in
the classroom since I see it as very
important that each learner learns
how to learn, think and act critically.

1. Problem
How can I make new meaning
more relevant and meaningful
to the learners?

8. How valuable for you is the
knowledge you have constructed?
It is extremely valuable since now
I am not only aware of how
children process incoming
information but I have two tools
which visually lay open what’s
going on in the learners’ heads
and thus I am in a better position
to make learning more relevant..

7. What new knowledge did you
construct. Construct a second Concept Map.
Second Concept Map represented in
Figure 5.1.3.

3. What do you know about the issue
beforehand? Construct a Concept Map.
First Concept Map represented in
Figure 5.1.2

6. What kind of data did you gather?
the data that revealed the children’s prior
knowledge and how this was developed
within a context of different children’s
preferred way of learning.

4. How are you planning to get an
answer to your problem?
by making use of Vee Heuristics
and Concept Mapping since the
literature reviewed reveals that they
are empowering metacognitive tools
which highlight the interaction of
thinking, feeling and acting thus leading
to empowerment for commitment
and responsibility.

5. What did you do in order to
construct an answer to the problem?
I did action research with 6 year old children,
went through the whole process of the Vee Heuristic
and constructed Concept Maps and work products
before and after the learning programme. The data
collected was then analysed and discussed.

Figure 5.1.1: My Vee Heuristic

In this Vee Heuristic it is very easy to note that the whole process lends itself to a
process of reflection and more importantly of action to find an answer to the focus
question. The first Concept Map presented in Figure 5.1.2 displays my prior
knowledge about the focus question while the second Concept Map presented in
Figure 5.1.3 illustrates my new knowledge and how this was integrated within my
prior cognitive structure.
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Figure 5.1.2: First Concept Map.
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Figure 5.1.3: Second Concept Map.

In the Concept Map represented in Figure 5.1.3, the yellow nodes depict my prior
knowledge, the blue nodes depict my new knowledge and the green nodes
display a modification to my prior knowledge.
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5.2

Merging Metacognitive tools and Learning Processes.

The data collected in this research reveals that, each learner processes and
responds to incoming information in a very personal and different way.
Therefore, it is very unrealistic to expect that the teacher delivers a lesson and that
all children will respond to it in approximately the same way. Furthermore, it
reveals that different learners learn in different settings, consequently, not all
learners learn best in a non-traditional setting and vice-versa. Learner 1 and
Learner 4 presented in sections 4.2 and 4.5, clearly convey the message that they
feel uncomfortable in the classroom setting and are motivated to learn through
hands on experience and creativity.

On the other hand, Learners 6 and 7,

presented in sections 4.7 and 4.8, are motivated to learn through lots of
information and details and they feel comfortable in the classroom setting.
Nonetheless, all of these learners were able to construct new knowledge when
presented with a learning programme which suited their learning needs and when
being actively involved in their own learning. All of this substantiates Zelezny’s
report (1999) where he states that not all children learn best outside or inside the
classroom setting but educational interventions that actively involved participants
were more effective in improving environmental behaviour than those that did
not. Therefore, I suggest that for a learner “to take interest in learning”(Chawla,
1998 as quoted in this research p.79), the teacher must be aware of the learner’s
own preferred way of learning so as to address his/her needs and enhance
his/her learning experience. This is where I found the Let Me Learn Process most
valuable since it reveals how each learner prefers to learn and how he/she
responds to incoming information.
In Chapter Two (p.15) I discussed that authors such as Freire (1970), McClaren
(1989), Holt (1995), Bruner (1996), Orr (2004) and many others reveal that the
cognitive key to retention is meaningfulness. Behaviourist models of learning
emphasise the multistage model of memory where “practice past task acquisition
produces over learning which results in resistance to extinction” (Vanhear & Borg,
2000:10). This model clearly promotes rote learning and drilling and while not
dismissing the fact that this may apply to cognitively learning a few literacy
aspects, it does not hold when it comes to feelings and actions.
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Furthermore, “when we intend to stimulate and enhance a student’s learning, we
cannot afford to forget that knowledge does not exist outside a person’s mind”
(von Glasersfeld in Fosnot [ed], 2005:5). Similarly the Let Me Learn process, as
thoroughly discussed in Chapters Two and Three, highlights that through the
interaction of cognition, conation and affectation, learning patterns are formed
which serve as filters through which a stimulus moves from the brain’s processing
of it to the mind’s action upon it. Such action includes translating the stimulus into
symbolic representation (words, numbers, musical notes, etc), sorting, storing and
retrieving it for later use. Therefore, the Let Me Learn process was value added in
this study since it revealed and facilitated my understanding of how and why
children respond differently to incoming information.
Bruer (1993) argues that one of the ways in which the behavioural model of
teaching and learning is challenged is through metacognitive instruction.
Metacognition challenges the transmissive views of learning and teaching held by
certain teachers and the passive views of the role of learners.

The literature

reviewed in Chapter Two shows that there is substantial evidence that Vee
Heuristic and Concept Mapping are both powerful metacognitive tools. In fact, all
the learners in this study show a big development in their acquisition of
knowledge whilst also being able to correct prior misconceptions. It is also worth
mentioning that the development took place in both questions, that is, in the first
question which involved a concrete concept – “What is an insect?” and also in the
second question which involved a more abstract concept – “Why do leaves fall off
a tree?”. The difference lies in how and what each learner constructed as new
knowledge and this is, in my opinion, the focus of this study.
While all the learners demonstrated that they were able to come to an
understanding of the answer related to the focus questions, some learners
exhibited greater detail than others.

For example Learner 1 and Learner 4

exhibited development of knowledge which was directly related to the focus
question, while other learners such as Learner 3, 7, 8 and 9 exhibited greater detail
which went beyond the focus question. Learner 6 also brought up a spiritual
aspect related to the focus question, an aspect which was unnoticed by me and
even by the other learners.
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Different learners may present us with perspectives about an issue in question that
we wouldn’t have planned or foreseen since they process incoming information
differently from us.

This, I suggest, is a very crucial aspect to take into

consideration if we want to approach education from the constructivist
perspective. As von Glasersfeld argues
“too often teaching strategies and procedures seem to spring from the
naïve assumption that what we ourselves perceive and infer from our
perceptions is there, ready-made, for the students to pick up, if only they
had the will to do so. This overlooks the basic point that the way we
segment the flow of our experience, and the way we relate the pieces we
have isolated, is and necessarily remains an essentially subjective matter”.
(von Glasersfeld in Fosnot ed, 2005)
Therefore, through this process, how the learner relates and responds to the issue
is visually explicit and it facilitates the teacher’s awareness. I consider this as one
of the strongest points which emerged in this study and which may be the way
forward for future research in our educational system. As previously discussed in
Chapter Two, section 2.6.5, this is the psychological theory of learning called
constructivism, “implied is the position that we as human beings have no access to
an objective reality since we are constructing our version of it, while at the same
time transforming it and ourselves” (Fosnot, 2005:27-28). From the data collected
the process of Vee Heuristics and Concept Mapping presents itself as a very
effective metacognitive learning tool which promotes constructivist teaching as
previously discussed and as I shall further discuss.
5.2.1

Vee Heuristics

Very often learning starts off with a question and actually the ‘focus question’ is
placed at the top centre of the Vee since questions “are what drive the inquiry that
leads eventually to new knowledge” (Novak, 1998:85). In Chapter Three I have
discussed how by already the age of six, children are very often conditioned to
become passive learners and thus are not trained to reflect and question critically.
In fact, this step proved to be more challenging than I expected. Thus, focus
questions are a very important step in the whole process, since the teacher has to
stop and consider the children’s questions.
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Furthermore, focus questions lead the learner to trigger off a process of reflection.
I consider this as a very important feature in Vee Heuristics, since very often
teachers tend to ignore young children’s questions or else they are very disposed
to provide a quick answer thus inhibiting the learner from going through a
process of higher order thinking skills, problem-solving and decision making
skills.
The left hand side of the Vee is the thinking part of the whole process, were one is
encouraged to stop and reflect upon what one already knows about the focus
question. It also reveals one’s relation to the question and why he/she wants to
know more about this question and therefore, emotions are here highlighted.
Actually, very few teachers stop to consider what the learners’ feelings are about
the question under study. Teachers have the syllabus and they have to deliver it
and very rarely do they stop to consider how the child feels about what he/she is
learning. In fact, each and every learner gave a different reason for wanting to
know more and this is another reason why this step is important. Learner 1, for
example, exhibited a sense of insecurity and this is very important as an educator
to take into consideration since it will directly affect learning. Very often, we take
it for granted that children come to class all prepared and ready to take in the
information we present to them.
This is why I consider this step as another key part in the whole process, since in
this way teachers are made to stop and consider what the learner’s prior
knowledge and feelings are about the issue in question. Too often teachers get
subsumed in their daily fast routine of lessons where the content becomes more
important than the process thus missing out on other major elements occurring in
the learning process. Therefore, as previously discussed in Chapter Two, what
matters is not what we teach them but how this is delivered and experienced.
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This is what many teachers have been missing out in their lesson plans, as Novak
argues “the complex interaction that takes place between stored information about
knowledge, feelings and actions is very important in education” (Novak, 1998:25).
Many times teachers are too engaged in delivering their very well prepared lesson
plan, thus ignoring the learning process. A lesson might be very well prepared
but it is done so according to the teacher’s own knowledge and experiences and
many times it ignores the learners’ prior knowledge and experiences and in this
way learning becomes superficial and less relevant.
More importantly is that through Concept Mapping what is retained may be
developed further.

Teaching and learning through Concept Maps involves

constructing maps but also revisions of these constructed maps so as to develop
knowledge further. This process reveals that learning is continuous and never
ending while it also promotes guided discovery. The data analysis presented in
Chapter Four evidences that through Concept Mapping, misconceptions were
detected and altered while missing gaps of information were included and this is
an ongoing process as learning continues.
This side of the Vee is also very effective in capturing how the learner plans to
learn. From the data collected we can see the diverse ways in which learners plan
to learn, there are those who plan to ask the teacher or by referring to books or
through hands-on experience or even through imagination, observation and in
their daily lives.

This part of the Vee helps the teacher to plan a learning

programme which suits the learners’ needs thus increasing relevance and
motivation.
By going through the whole process of the left hand side of the Vee, it is very
unlikely to disregard relevant key concepts or information, moreover, ideas are, in
this way, more organised. Furthermore, this part is negotiated with the teacher;
therefore it cannot be ignored by the teacher. This teacher/learner negotiation
lead to what Novak calls ‘emotional sensitivity’, that is, during this process the
teacher can perceive what the emotional status of the learner is whilst also
becoming aware of her own emotional status.
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Throughout this research, we have come to recognise that emotions play a very
important role in the learning process. How learners view themselves will affect
positively or negatively in their learning process. Moreover, Novak reveals that
“those teachers and managers who do not have a strong ego perception of ‘I’m
okay’ often in subtle or explicit ways attack the ego of their students or workers”
(Novak, 1998:134). Therefore, this process lends itself to an exposure of both the
learners’ and the teachers’ emotional status regarding the issue under question.
Novak maintains that “effective teaching and managing requires emotional
sensitivity on the part of the teacher, a sensitivity to the emotional status and
needs of the learner and a consciousness of his or her own emotional status and
needs” (Novak, 1998:115).

My personal teaching and learning experiences fully

concur with Novak’s claim.
This is also where my prior knowledge of the Let Me Learn Process was crucial
since it facilitated my understanding of how learners will apply their thinking
processes presented on this side of the Vee in order to learn more effectively since
it reveals how both the student and the teacher make their learning mechanisms
work most efficiently for them. With such awareness teachers and students may
form partnerships based upon the knowledge of each other’s ways of processing
incoming information and they are able to create an atmosphere in which they
have the opportunity to formulate specific techniques and strategies for
developing learning that makes sense to them (Johnston & Johnston, 1997).
The right hand side of the Vee focuses on our action, what we did in order to
develop our knowledge and what new knowledge was constructed. Novak (1998)
reveals that the shape of a Vee was chosen above other shapes because one can
clearly distinguish that both thinking and doing are implicated in the process of
knowledge construction. The learners presented in this study reveal that all of
them learnt through different strategies and settings. Certain learners learnt well
in a classroom setting like for example Learner 6 and 7 didn’t mention at all the
outings as sources of learning while others preferred an outside-the-classroom
setting where, for example, Learner 1 specifically mentioned that she learned from
the outing where she had the time to look at real insects and Learner 6 mentioned
that she learnt also when she went for picnics with her dad or when she was
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watering the plants with her granddad. Some learners, highlighted words, books,
the teacher explaining “bit by bit” (refer to Learner 7) and even a poem as their
primary sources for learning while others highlighted the outings, daily
experiences an interactive CD as their primary sources for learning.

It’s

significant to observe that almost all the children mentioned the interactive CD
presented to them on the computer. In fact, working on the computer proved to
be an effective strategy for diverse learners, for example dynamic learners with
high in Confluence appreciated the creative, entertaining way in which the CD
presented the information, while learners high in Precision and Sequence enjoyed
discovering new words and the clear directions to be able to interact with the CD
and the learners high in Technical enjoyed having the time to discover and work
on their own while they were enjoying the way the information was delivered.
This side of the Vee sheds light upon why the new knowledge constructed was
important for the learner. It was very clear that all the learners in this study
presented different feelings, while some were happy to be able to learn new
words, new information, others were happy because they could comfortably and
visually communicate what they had learned. Here again I found most useful my
knowledge about the Let Me Learn Process, since with an awareness of the diverse
children’s learning patterns I was in a much better position to negotiate meanings
and experiences in a way which was meaningful for the learners as discussed in
Chapters Two and Three.
Another advantage of the Vee is that through its process the teacher is made to
stop and reflect on what the child already knows and to reflect on her own
practices so as to adjust to the learners’ needs in order to be able to learn
meaningfully. Therefore, the Vee facilitates metacognitive instruction since the
whole process makes the teacher structure an educational experience which
revolves around metacognition, whatever the context of learning. Here it is also
worth mentioning that as previously discussed in Chapter Two (sections 2.6.3 and
2.6.4), Vees serve as advanced organizers since they help in revealing valid ideas
or misconceptions held by the learners in order for the teacher to plan his/her
instruction accordingly, thus teaching will become more relevant to the learners’
experiences and learning becomes more meaningful.
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In this way students will feel better about themselves since they are actively
participating in comprehending what they are doing and this responds to what
Bruner (1996) suggests as reported in Chapter Three (p.45) since Vee Heuristics
and Concept Maps reveal explicitly and visually what’s going on in the learners’
heads. This is also substantiated in the responses given by the learners at the end
of the learning programme as evidenced in the data collected.
5.2.2

Concept Maps

From the Vee presented in Figure 3.4 (p.55) in its simplest form, one can easily
note that within the whole process there is the construction of a first Concept Map
prior the whole process and the construction of a second Concept Map at the end
of the whole process. From the comparison of these two Concept Maps, both the
teacher and the learner can observe how their knowledge was constructed,
developed and any misconceptions present.
The cognitive structures represented in this way makes it relatively easy to follow
the development of new knowledge and the specific changes in the learners’
knowledge structure since Concept Maps give a specific picture of what the child
has in her/his head. (Kinchin, Hay & Adams, 2000; Cañas et al, 2004). The first
Concept Map is very important since it exposes what the learner has in his/her
head about the issue under study and in this way the teacher can pin-point any
misconceptions or missing information so as to build his/her instruction
accordingly. I can say that this was a very effective strategy which I used in
planning the outing to the Mdina Natural History Museum (refer to Appendix 7).
Instead of taking the children, like I used to do, to go around the entire museum, I
focused on insects and from their first Concept Map I knew exactly what the
misconceptions were and what information was missing. Therefore, I discussed
all of this with the curator who planned the morning’s activities revolving around
the learners’ prior knowledge and this proved to be very fruitful as evidenced by
the second Concept Maps.
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Ample research has shown that new meaningful knowledge does not occur in a
vacuum (Bruer, 1993; Johnston, 1996, 1998; Novak, 1998) and thus prior
knowledge has to be taken into consideration if we expect meaningful learning to
take place. The two Concept Maps constructed before and after the project were
very effective in capturing the learner’s prior knowledge and how each one
integrated it within their cognitive structure to build new meaningful knowledge.
One of the values of Concept Maps is that when children construct their own
concept maps for a question or problem in any domain, they clearly convey at a
glance, “what the learner already knows” and as educators we can thus plan to
build upon this.

As previously discussed in Chapter Two (section 2.6.3),

Vygotsky terms this as the Zone of Proximal Development (ZDP) and suggests
that it is here that learning occurs. Through the use of Concept Mapping children
become in charge of their own learning, thus promoting a higher-order process of
learning, thinking and feeling.
In this premise Concept Maps are a highly effective metacognitive tool (Cañas et
al, 2004) since they present a visual picture to both the teacher and the learner of
how well they are developing their understanding. Through the data analysis I
observed that Concept Mapping helped those learners, who tend to answer
quickly without reflecting, to organize more their thoughts since when they were
revisiting their first Concept Map, they could visually see where the concepts were
missing or where relationships were not appropriate and therefore they inserted
the necessary information or relationships.

Furthermore, due to the fact that

Concept Maps are metacognitive tools which capture meaningful learning,
retention will automatically follow: “the development of the students’ concept
maps

encourages

participation

by

reducing

the

burden

on

working

memory……and is considered to be predictive of different forms of higher-order
thinking” (Kinchin, Hay & Adams 2000:54).
Nonetheless, working with Concept Maps with very young children may not be
an easy task at first, but it’s very important to introduce it as early as possible
before study habits have been firmly established since this will affect future
learning (Georghiades, 2000; Kinchin, Hay & Adams, 2000).
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From the analysis of the data collected one can conclude that all the learners
needed support when constructing their Concept Maps but on the other hand one
has to bear in mind that this was quite a challenging task for learners who are
used to a transmissive model of education, it was something completely
innovative but which proved to be possible and yielding.

5.3

Implications for Environmental Education.

In Chapter Two, I discussed thoroughly that Environmental Education is seen to
promote a particular lifestyle which highlights not only knowledge but also
feelings and attitudes that call for commitment and responsibility towards
sustainable development. I also discussed that authors, such as Berry (1993) and
O’Sullivan (1999) argue that in all education there always seems to be something
missing and this is why various authors such as O’Sullivan (1999), Orr (2004),
Bowers (1995) are now calling for a transformative vision of learning since the
paradigm shift has to occur in the way we see things and therefore we have to
start questioning prevailing discourses.
I suggest that Concept Maps and Vee Heuristics lend themselves for this process
of transformation for both the teacher and the student. It is a process through
which the prevailing model of education is challenged and in fact, this process has
been used very effectively for quite a number of years in Finland (Åhlberg, 2004;
Åhlberg & Ahoranta, 2004).
These two tools along with an understanding of children’s preferred way of
learning may in the long run bring about the desired environmental responsible
behaviour which local and international Environmental Educators have been
striving for, for so long. This is because these tools present a process of reflection
and action and through their use learners are trained in decision-making,
reflective and problem-solving skills. These learning processes respond effectively
to what Chawla (1998) terms as the ‘internal environment’ and before we can
expect any external responsible actions from our learners, we first have to
understand what is going on in their heads and why and how they respond
differently.
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Responsible behaviour was not the focus of this study and therefore needs further
research. However, from the learners in this study one can observe that there
were learners who were able to transfer and relate what they were learning in
their every day lives. An example of this occurred with Learner 3, while through
observing the Concept Maps constructed before and after the learning
programme, one can see that the misconception “insects are not important for us”
was changed to “insects are important for us”.
Here I am not stating that Vee Heuristics and Concept Mapping are the solution to
the problem of generating environmental responsible behaviour. However, this
research presents and provides insight as to how one can make learning more
relevant thus more motivating by responding to the learners’ internal mental
processes, since environmental education research calls for a learning process
which integrates knowledge, feelings and attitudes. Osbaldiston & Sheldon (2003)
suggest that “internalised (or self-determined) motivation can promote sustained
environmental behaviour change” (p.355). They also suggest that internalised
motivation is increased through learner autonomy where learners are
understanding what they are doing and where they are free to be ‘choosers’ “that
is, people benefit when they feel that their perspective upon the problem is
understood, that their right to choose is respected, and that they are being
provided with a meaningful rationale when choice is restricted” (Osbaldiston &
Sheldon 2003:355). I suggest that the metacognitive tools and learning processes
presented in this research directly respond to these requirements and may be a
way forward that requires further research. Furthermore, Osbaldiston & Sheldon
(2003) also found out that their participants varied in their disposition to accept
responsibility placed upon them.
All of the above makes the generation of environmental responsible behaviour as
very complex and thus a more difficult challenge for Environmental Education but
it also makes “the future more hopeful if diverse paths lead people into
environmental commitments” (Chawla, 1998:19).
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5.4

Conclusion

Using students’ semi-structured interviews and work product, this study traces
the effect of a learner’s mental operations on the learner’s use of Vee Heuristic and
Concept Mapping as the learner embeds and retrieves new and scaffolded
knowledge. The data collected reveals the powerful effect which the combination
of learning tools and learning processes yielded on meaningful learning. The
significance of this study lies in the manner in which it lays open for the teacher
the mind operations of the learner thereby equipping the teacher to better mentor
and coach the growth and development of the learner rather than shape the
learner through a one-size fits all learning environment as is too often the case in
traditional schooling.

- 149 -

CHAPTER SIX

CONCLUSION

"Teachers open the door. You enter by yourself"
Chinese Proverb

Conclusion

6.1

Aims of this study

The principal aim of this study was to shed light upon two metacognitive tools
which are innovative to our educational system and which, I suggest, challenge
the yet existing transmission model of education that encourages rote-learning
and memorisation of facts at the expense of reflective and critical thinking.
In Chapter One (p.6) I presented five objectives and I propose that only one of
them was not completely fulfilled due to the structure of the study. The first two
objectives were:

¾ To provide basic meaningful knowledge about the environmental issue in
question

¾ To make use of life experiences to develop knowledge.
It would seem from the data collected that a convincing argument can be made
that through the use of Vee Heuristic and Concept Mapping basic meaningful
knowledge was constructed and prior experiences and knowledge were taken into
consideration and served as a basis for new knowledge construction.

The

literature reviewed and the discussions presented in Chapter Five further
substantiate the attainment of these two objectives.
A personal objective was

¾ To improve on my professional practice.
In fact, this study was a very personal educating journey that started off with just
the reading of literature pertaining to the use of Vee Heuristics and Concept
Mapping, but then revealed profound implications when this new knowledge was
integrated with my prior knowledge about the learning process.

I am very

satisfied with the fact that this study started off with a process of reflection but
then this reflection was translated into action which yielded sound conclusions.
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Another objective was:

¾ To discuss whether different learning patterns contribute to different
meaningful knowledge.
One of the most outstanding features which emerged in this study was that in fact,
different learning patterns did contribute to different meaningful knowledge. My
prior knowledge about learning patterns proved to be valuable and contributed in
making the process of the two metacognitive tools more relevant to the learners
and helped my understanding of how and why each learner constructed new
knowledge in the way they did. The attainment of this objective was thoroughly
discussed in Chapters Four and Five. Furthermore, this objective without any
prior planning intersected with the objective which I consider as ‘not fully
achieved’, as I shall further explain.
Actually the only objective which I put forward as not completely fulfilled is the
following:

¾ To help in the shaping of attitudes and values which promote the appreciation
and care of the environment.
“The study of attitude and behaviour has profound implications for
environmental conservation” (Newhouse, 1990:31). Researchers, such as Chawla
(1998) and Newhouse (1990), state that the study of attitudes and behaviour is
quite complex. The complexity lies in the different way that learners respond to
incoming information (Osbaldiston & Sheldon, 2003).

Moreover, Newhouse

reveals that “the factors identified as having a positive influence on
environmentally responsible behaviour include an internal locus of control, a
strong sense of responsibility, a solid understanding of the issues and action
strategies and a positive attitude” (Newhouse, 1990:31). Similarly, as discussed in
Chapters Three and Five, Chawla (1998) states that an important determinant of
environmentally responsible behaviour is the “internal environment” taking place
within the learner while Zelezny (1999) reports that learners who were actively
involved in their own learning demonstrated an improved responsible behaviour.
Therefore, all these suggestions revolve around the idea of what’s going on in the
learner’s head and how they respond to it.
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This is where I consider this study as pivotal since the data collected presented in
Chapter Four explicitly reveal that the use of Vee Heuristics and Concept
Mapping placed within a context of different learning patterns may be a step
forward in tapping into the learner’s internal talking, thus laying open the mental
operations for the teacher so that the learner’s motivation is increased and
meaningful learning is acquired through one’s own metacognitive skills.
Consequently, this process responds and exhibits insights into the study of
environmental responsible behaviour. Therefore, I propose, that this study may
be a stepping stone to establish a longitudinal study where the implications of
attitude and behaviour are investigated within the framework of this study.
Although this objective was not fully fulfilled, the other objectives attained open a
door for hope and further research.

6.2

Limitations and further research.

One of the major limitations of this study was the fact that all the learners were
very young, six to seven years old, besides being completely new to Vee Heuristics
and Concept Mapping.
The adapted version of Gowin’s original Vee Heuristic as presented in Chapter
Three (p.55), proved to be very effective and easily put into practice as reported
and discussed in Chapters Four and Five. However, further refinements of the
wording of the questions as presented and adapted are recommended. This is
because one particular question, namely: “What kind of information did you
collect?” seems to be unclear since many of the learners did not fully understand
what was being asked. Therefore, I suggest that this adapted version needs to be
revised and may be also translated into Maltese so as to facilitate understanding.
It was the first time for both the learners and me to learn and teach through
Concept Mapping. As discussed in Chapter Four working with Concept Maps
with young children may be quite a difficult task at first but it is not impossible.
On the contrary, where my learners worked collaboratively on Concept Maps with
other children from other countries, the project proved to be quite interesting and
yielding.
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In this project the children’s reaction started off with curiosity but grew in
enthusiasm as they wanted to know more, asked questions, asked for
clarifications, carried out research and participated in constructing collaborative
Concept Maps. Through working collaboratively the children were exposed to
other knowledge and experiences which were different from their own and which
consequently encouraged them to reflect critically on what’s going on around
them besides facilitating the construction of new knowledge.
Therefore, I suggest that working with Concept Maps with young children is
possible but it is also time consuming. It all depends on what one is going to focus
on – whether one gives priority to the process or to the content. As previously
reported and discussed in Chapters Four and Five and as substantiated with
literature in Chapter Two, Concept Mapping are truly a highly metacognitive tool
but which take time to establish with very young learners such as those
participating in this study. Nonetheless, one has to bear in mind that for learners
who are used to learning through rote or memorisation of facts, Concept Maps
offer quite a challenging task. Through my personal experience, I can say that the
more Concept Maps one constructs, the easier it becomes. However, as previously
discussed in Chapter Five, it is very important to introduce Concept Maps as early
as possible before other study habits have been firmly established. Consequently,
further research in this area is recommended.
This leads me to discuss the CMap Tools software. In fact, the above mentioned
project would not have been possible without the CMap tools software which
permits synchronous collaboration. From the data collected in this research and
from the project experience I can say that almost all the children enjoy working
and learning through the computer.

Concept Maps, thanks to the free

downloadable software offered by the Institute of Human Machine and Cognition
in Florida, can be very easily constructed on the computer through this software
which offers numerous facilities and features as thoroughly explained in Chapter
Three. As a result, even in this area further research is recommended.
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Another limitation regards the data collected. In fact, this research would have
been more yielding if some of the data did not have to be discarded since it was
incomplete due to the fact that some of the learners were absent during major
teaching and learning episode.
Although gender was not a variable in this study it would have been more
interesting if the participants were not all females. In effect, Novak & Musonda
(1991) reveals that they “observed that female students were generally more
inclined to learn by rote than male students” (Novak & Musonda, 1991:119).
Therefore, I consider as a limitation the fact that all the learners were females
while I suggest that further research in this field should be pursued.

6.3

How does this research respond to the National Minimum
Curriculum?

The new National Minimum Curriculum (NMC) published in 1999 presents “for
the first time, an important emphasis on creative thinking, reasoning, decision
making, and problem solving and a sense of curiosity” (Galea, 1999:6). Vella states
that the present NMC places “great emphasis on the importance of skills,
competences, attitudes and values and not merely on knowledge and
information” (Vella, 1999:10). Moreover, the NMC caters for the particular needs
of each and every learner (Mizzi, 1999) where the learners are encouraged “to
participate in self-assessment as they come to make more and more choices and
discussions in their learning” (Vella, 1999:10).
This is quite a challenging vision which was evidently supported by various major
stakeholders in the educational field. Nonetheless, some teachers are still finding
it difficult to make this taxing vision a reality in their classrooms. There may be
ample reasons why this is happening but one of the reasons I suggest is that the
teachers do have a vision theoretically written but they do not yet have a practical
pedagogical tool to help them throughout their daily planning and delivering of
lessons so as to be able to appropriately respond to the vision presented in the
NMC.
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For this vision to transpire one has to start to critically reflect on one’s own
practice. Teachers are still unintentionally delivering lessons which are planned
according to their own prior knowledge and feelings. It’s the easiest and maybe
the safest way to go about their daily profession.
This is why I propose that the two tools presented in this study may be a step
forward to trigger off a process of reflection on a teacher’s own practice which can
be later translated into a more yielding pedagogy. Furthermore, the learners are
truly given the opportunity to become the primary agents for their own learning
thus responding to the holistic development as presented in the NMC.
This study reveals that the merging of Vee Heuristics and Concept Mapping with
an understanding of the learning process wholly responds to principles suggested
in the NMC such as:
9 Principle 1:

Quality of Education for All (p.29/30).

9 Principle 3:

Stimulation of Analytical, Critical and Creative Thinking
Skills (p.31/32).

9 Principle 4:

Education Relevant for Life. (p.32/33).

9 Principle 7:

Holistic Education (p.34/35).

9 Principle 9:

A More Formative Assessment (p.37).

6.4

A Final Synopsis.

In Chapter One I discussed the reflections that I was going through and which
triggered off this research. In Chapter Two, I took the challenge to continue to
explore by reviewing the literature pertaining to my reflections while I discussed
my prior knowledge and the new knowledge that was being constructed. In
Chapter Three I delved deep into the process and methodology of this action
research while in Chapter Four I presented detailed analysis of the process of Vee
Heuristics and Concept Mapping placed within a context of learners’ different
learning patterns.
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I propose that the discussions presented in Chapter Five have convincing
arguments and insights which are worth investigating through further research.
My prior knowledge of the Let Me Learn Process and my newly acquired
understanding of Vee Heuristics and Concept Mapping led me to study the effects
of merging these tools.

Through the Let Me Learn Process, I could better

understand how the student learns while Vee Heuristics and Concept Mapping
visually represented the learners’ metacognition throughout their acquirement of
new and related knowledge.

When teachers understand what students think

about concepts or events under study and are aware of how they learn, they are
better able to formulate a partnership in learning based on the learner’s needs.
Finally, Environmental Education is seen to promote a particular lifestyle which
highlights not only knowledge but also feelings and attitudes that call for
commitment and responsibility towards sustainable development. A paradigm
shift has to occur in the way we see things, prevailing discourses have to be
questioned and this is why various authors (O’Sullivan, 1999; Orr, 2004) are now
calling for a transformative vision of learning.
I suggest that Concept Maps and Vee Heuristics lend themselves for this process
of transformation for both the teacher and the student. It is a process through
which the prevailing model of education is challenged. The use of these two tools
in Environmental Education may in the long run bring about the desired
environmental

responsible

behaviour

which

local

and

international

Environmental Educators have been striving for, for so long. This is because these
two tools present a process of praxis and through their use learners are trained in
decision-making, reflective and problem solving skills. These learning processes
respond effectively to what Chawla (1998) terms as “the internal environment”
and before we can expect any external responsible actions from our learners, we
first have to understand what is going on in their heads and why and how do they
respond differently. It is not what we teach them that matters but how they will
respond to it.
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The Protocols

Sequential Processors

Precise Processors
I want a lot of information.

I want clear, step-by-step
directions.

I want time to check my work to
be sure it is correct.

I want to go over and over the
directions.
I want to see a sample.
I want time to develop a plan.

I would like time to look up
additional information.
I answer questions thoroughly
and accurately.

I want more time to do a neat
clean assignment.

I ask a lot of questions.
I read a lot of books.

I would like extra time to double
check my answers and make
corrections.

I like lots of details.
I answer better in writing than
speaking.

Technical Processors

Confluent Processors

I want to be left alone while
working.

I want to get started and ask for
directions later.

I want to do projects instead of
writing or doing paper and
pencil assignments.

I want to do the assignments in a
unique way.

I want to build things to show
my skills.
Give me the tools and let me
demonstrate what I know.
I don’t want to show the teacher
what I know.
I learn better by doing.
I learn better from real world
experiences.

I want encouragement for new
ideas.
I don’t like following lots of rules
and regulations.
I take risks with new ideas.
I like to do a skit or speech to
show what I know.
I like to learn in a creative, fun,
entertaining way.
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APPENDIX 2
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Poster in class to encourage questions.
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APPENDIX 3
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A display of question words
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APPENDIX 4
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The question box available for the children so as to post in questions.
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APPENDIX 5
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The class corner displaying the theme of the month which was related to the
first focus question.

The research corner. A display of drawings and information about the Panda.
The Panda bear was the focus in one of the school’s textbook.
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APPENDIX 6
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Children during a group activity related to animals.
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APPENDIX 7
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Children at the Natural History Museum in Mdina.
- 180 -

APPENDIX 8
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Children working on the computer with the interactive CD-Rom
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APPENDIX 9
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The theme of the month which was related to the second focus question.
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APPENDIX 10
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Children participating in an activity related to the second focus question.
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Children participating in an activity related to the second focus question.
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APPENDIX 11
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Children during outing at Argotti Botanic gardens.
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Children during outing to Buskett Forest
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APPENDIX 12
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Parents’ Consent Form

Dear parents/guardians,
I am currently reading for a Masters Degree in Primary Education and as part
of my research, I shall be interviewing your children about particular
environmental and learning issues. The answers to the interviews will remain
completely anonymous throughout the whole research.

Therefore, due to the data protection act, I am hereby asking for your consent
to allow me to interview your child.
I would like to take this opportunity to thank you for your co-operation.

I grant permission

I do not grant permission

____________________

______________________

Signature legal guardian

Name in block letters

Yours sincerely,

Mrs. Jacqueline Vanhear
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