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The aim of this study is to reveal prospective teachers’ perceptions of the concept of science by asking
them to use metaphors to describe it. A metaphor elicitation method was employed in this study. The
data obtained from the study were considered with both quantitative and qualitative (Content Analysis)
analyses. The study determined the metaphors used to express the concept of science by prospective
teachers, and then these metaphors were thematised by categorising their common properties. Nine
different conceptual categories were determined, including “Science as synthesis of scientific
knowledge”, “science as a benefit provider” and “science as a basic requirement” etc. Prospective
teachers’ metaphorical perceptions present indicators about their perspectives on science and the

nature of science.
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INTRODUCTION

‘Human beings are constantly attempting to develop
conceptions about the world, and they do so symbolically,
attempting to make the world concrete by giving it form.
Through language, science, art, and myth, for example,
humans structure their world in meaningful ways. These
attempts to objectify a reality embody subjective inten-
tions in the meanings that underwrite the symbolic
constructs that are used. Knowledge and understanding
of the world are not given to human beings by external
events; humans attempt to objectify the world through
means of essentially subjective processes” (Morgan,
1980, p. 6).

The use of metaphor is not only associated with daily

language, but also associated with literature and poetry
(Lakoff and Johnson, 2005). Beyond being an artful
decoration to daily language, metaphors have much more
fundamental functions (Saban, 2004). Although
metaphors often play an important role in our daily life,
we are not fully aware of them, or we do not think deeply
about the meaning of the ones we notice (Lakoff and
Johnson, 2005). Oxford et al. (1998) interpret metaphor
as a concept or a phenomenon, explaining a given
situation by likening it to another concept, phenomenon
or situation. The essence of metaphor is, fundamentally,
understanding and experiencing one kind of thing in
terms of another (Lakoff and Johnson, 2005, p.27).
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Lakoff and Johnson explain their concept of metaphorical
systematicity as allowing us to comprehend one aspect of
a concept (A) in terms of another (B) which will
necessarily hide other aspects of this concept. While
metaphorical concepts give us the opportunity to focus on
an aspect of a phenomenon, they do so by sending away
us from relying on other aspects that may be
incompatible with this metaphor. For example, Morgan
(1998) uses eight different metaphors (prison of souls;
organism and living systems; political system; the brain;
the machine; culture; domination tools; and flowing and
transformation) to describe the structure of organisations.
While Morgan takes up a certain perspective of organi-
sations with each of these metaphors, he necessarily
also hides others. Thus, the structure of the organisations
has been described powerfully, with eight different mental
schemas.

And also Forceville (2002) refers to the three basic
components of metaphor. These are the source of
metaphor, the subject of metaphor and the features that
will be transferred from the source of metaphor to the
subject of metaphor. According to Lakoff and Johnson's
Metaphor Theory, metaphors are conceptual structures
giving direction to realising life and universe, to the ideas,
to all behaviours, and to the style of finding the way in the
world. Metaphorically structured concepts penetrate our
perceptions, style of thinking, behaviours (Strenski, 1989)
and the style of interpersonal communication, and consti-
tute a fleeting glimpse of the universe (Morgan, 1980).
Perry (2011) noted that one significant thing to realize
about Metaphor Theory is that it is not about language
use alone, but rather what language use reveals about
cognition. Langacker (2008) describes metaphors as “a
primary way of enhancing and even constructing our
mental world” (in Perry, 2011, p.10). Basing on this
description, Perry (2011) further explains metaphor
theory as follows:

The weak version of the theory is that metaphors are
used to give further definition to concepts already held.
However, the strong version of the theory is that
metaphor is the basis for abstract thought. The impli-
cations of this are quite large as it implies that the entire
human mental world is metaphorical in nature (p.11).

Not only are the concepts related to daily life and
scientific issues but also the concept of science itself is
seriously abstract, symbolic, so metaphors help us
explain these abstract concepts. Metaphor and analogy
play significant roles in the development of new scientific
theories (Niebert et al., 2012), where for example, Kepler
developed his theories of planetary motion by using the
mechanical watch as a metaphorical tool. Watson and
Crick likewise relied on metaphor when announcing the
double helix structure of DNA in the analogical model of a
twisted ladder.

According to Uskokovic (2009), although the use of
metaphorical causality is strongly rejected in many fields
of science, literary gaps, namely misinterpretation, will

occur in scientific communication if not used. Uskokovic
(2009) explains this situation as follows:

Not only picturesque representations of molecules, atoms
and subatomic “particles,” but the very mathematical
concepts that underlie the postulated principles of
physics present metaphors of the “modeled” experiential
reality. Besides their evident significance in rational
processes of developing novel scientific ideas and
concepts, metaphorical leaps between logically
disconnected (or at least unforeseeably connected) levels
of conceptualization are, nevertheless, regularly regarded
as intolerable mistakes in the realm of scientific
reasoning (p. 249).

The role of metaphors is important in understanding the
symbolic structure of scientific theory. The basic mode of
symbolism is metaphorical process of conceptualisation
and this process is in the center of the knowledge and
experiences of the human being associated with the
world. In the comparison between the images A and B in
the metaphorical relationship, the prompt “A is B” or “A is
like B” plays an important role in generating new meaning
to the concept in hand (Black, 1962 cited in Morgan,
1980).

Using metaphor in education

Since metaphors provide a certain convenience in the
explanation and appreciation of abstract concepts, facts
and events, this has attracted the attention of educators.
The principles of from known to unknown, from concrete
to abstract, from near to far are among the main
principles of teaching process. Concrete subjects have to
be used in the teaching of abstract subjects. Since
concrete information provides easy to picture ideas and
creates images for students to interact with, it can more
easily and correctly be interpreted and remembered than
purely abstract information. For this reason, regardless of
the level of the student, the scope of the new information
has to be concretised as much as possible by using
images, tables, graphics and simulations (Sunbdil, 2010).
In understanding metaphor, Botha (2009) points out the
principal roles of changes in paradigm shift from
objectivism to pluralism and relativism in education. She
argues that these shifts are also reflected in teaching
methodology and affirm themselves at various grades of
the education process. Consequently, an assumption of a
relationship between the main philosophical supposition
and pedagogy emerges (p. 432). As well as being a good
teaching technique for presenting new information,
metaphors also assist memorisation. Students bind new
information to old ones by carrying new information on an
existing mental framework (schema), through metaphor.
If a complete overlap is provided by establishing strong
links between new and old information, the quality of the



teaching process improves (Arslan and Bayrakgi, 2006,
p.103). Yob (2003) has suggested that metaphors are
strong mental tools used to understand and explain a
highly abstract, complex and theoretical phenomenon.
The use of metaphor in teaching should not be
considered as a limitation to teaching with that metaphor,
rather, it should be considered as enrichment of teaching
methods by the use of different perspectives and
comparisons (Saban, 2009).

The power of metaphors in explaining abstract
concepts shows that they can be used in determining the
perceptions, perspectives and attitudes of the individuals
about different cases in educational research (Saban,
2004). In recent years, the studies aim at revealing the
metaphorical perceptions of different facts remarkably
increased in the field of educational research.
Specifically, studies have been conducted on the use of
metaphors to determine the perceptions of the individuals
about some concepts such as teachers (Cerit, 2006;
Saban, 2004); schools (Saban, 2008); students (Saban,
2009); inspectorship (Dds, 2010); environment (Ates and
Karatepe, 2013); mathematics (Bahadir and Ozdemir,
2012; Oflaz, 2011) science (Buaraphan 2011; Niebert et
al., 2012; Uskokovic, 2009) and chemistry (Jeppsson et
al., 2013; Thomas and McRobbie, 1999).

The role of the comprehending concept of science or
nature of science (NOS) in science education

The significant role of comprehending the concept of
science and NOS in the context of learning and teaching
science was realized by educators in the beginning of the
last century. The NOS has been explained by many
scholars as a form of knowing, the epistemology of
science, the values and beliefs inherent to the evolution
of scientific knowledge (Abd-El Khalick et al., 1998; Abd-
El Khalick and Lederman, 2000). Philosophers of
science, historians of science, and science educators did
not reach a consensus on a specific definition of NOS
(Abd-El Khalick and Lederman, 2000). As Abd-EI Khalick
and Lederman (2000) assert, this disagreement on NOS
can be explained with the complicated and dynamic
features of scientific efforts. However, science educators
tried to determine and define some specific themes such
as scientific observation, theory and law, imagination and
creativity in scientific knowledge, socio-cultural values
vice versa, and they proposed those themes as a frame
to guide for further research (Lederman et al., 2002).
Driver at al. (1996) pointed out that understanding the
nature of science promotes conceptual learning. Some
research presents the relationship between these
variables. For example, Tsai (1998) found a significant
correlation between students’ epistemological beliefs and
learning styles. In another study, Shapiro (1989 in Driver
et al., 1996) found that students’ learning progress about
light concept correlated to their comprehension of the
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concept of science.

Developed countries pay attention to grow their citizens
as scientific literate individuals to adapt to rapid advances
in science and technology and to provide required
manpower (Lederman, 1992; Cepni et al., 2006; Hurd,
1998). The nature and teaching of science, scientific
literacy which are the rising trend nowadays have a
different importance for primary school teachers and
teacher candidates. In such a way that; an individual
firstly encounters with planned and programmed science
in the institutions where s/he began education-teaching.
During this education process, the individual begins to
gain scientific knowledge, scientific process skills and
scientific attitudes (Cepni et al., 2006, p. 40). The vision
of the Science and Technology Lesson which was
initiated in 2004 as a pilot program in Turkey is to
develop the literacy of science and technology and for
this purpose regardless of the cultural and individual
differences to ensure all students become science and
technology literate (Ministry of Education [MEB], 2004).
At these dimensions the nature of science, scientific
process skills and values constitute the essence of
science appears repeatedly. The understanding of the
nature of science (NOS) is one of the components found
in the center of scientific literacy (American Association
for the Advancement of Science [AAAS], 1990). Of
course accomplishment of curriculum has a significant
role in reaching the goals of education. Teachers have a
vital role in carrying curriculum successfully. The percep-
tions, attitude and perspectives of teachers associated
with science affect deeply qualification of science
education.

Although there are studies which advocate that
students understand the nature of the science easily by
scientific research and investigation performance
(Lederman and Niess, 1997), it is assumed that teachers
reflect their perception, knowledge and beliefs on their
teaching programme and practices (Turgut, 2009); and
perceptions, perspectives and attitudes of prospective
teachers are important to this embedded assumption.
Turgut has revealed that prospective science teachers
handle the concepts of hypothesis, theory and law in a
strict hierarchical structure, where they considered laws
as proven, precise and irrefutable structures, and they
have not any valid perception about scientific theories
and laws. Gurses et al. (2005) conducted a study with
prospective chemistry teachers and prospective
classroom teachers about their views related to the
nature of science. They found that prospective teachers
had some misconceptions related to scientific theory,
proof and law. They concluded that not understanding the
nature of science obstructs accepting and using modern
scientific theories.

According to Aslan et al. (2009); Turkish science and
technology teachers are insufficient and lack view related
to description of the concept of science, nature of
scientific observation, construction of scientific proposal,
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theory, law and method. The majority of these teachers
have one realistic point of view about changability of
scientific knowledge.

This study focuses on determining the perceptions and
perspectives of prospective classroom teachers (PCTs)
and science teachers (PSTs) about the concept of
science by asking them to use metaphors related to this
concept.

Aim of the study

The aim of the present study was to reveal the mental
frameworks (in terms of images) of prospective class-
room and science teachers, through analysing operative
metaphors they use for interpretation. Within the scope of
this aim, the answers of the following research questions
are sought: RQ1- What are the common features of
metaphors used by prospective classroom and science
teachers, and under which categories can they be
classified? RQ2- Is there a significant relationship
between conceptual categories and the departments of
prospective teachers? RQ3- Do metaphorical perceptions
present indicators about PCTs and PSTs’ perspectives
on science?

Participants

The current study was carried out with 142 PCTs
(undergraduate- non major science students) enrolled in
Classroom Teaching Department of Elementary Teaching
at Faculty of Education, Gaziantep University and 111
PSTs (undergraduate- major science students) enrolled
in Science Teaching Department of Elementary Teaching
at Faculty of Education, Necmettin Erbakan University
and Gazi University during 2011-2012 academic year.
56.1%(142) of the participants were attending the
department of classroom teaching programme (CTP) and
43.9% (111) of the participants were attending the
department of science teaching programme (STP). The
PSTs and PCTs were both included in this study because
when they begin their profession the PCTs are supposed
to teach science at entry level in grade 1, 2, 3 and 4; the
PSTs are also supposed to teach science in grade 5, 6,
7, 8 in elementary school in Turkey.

Data collection

To reveal the perceptions of prospective teachers
through metaphors, they were asked to complete the
following prompt: “Science is like ...; because ... " within
about a regular course period (45 min). Participants were
asked to express their thoughts so as to focus on only
one metaphor in the formulation of their response. In
addition, at the top of the form given to the PTs, a short

explanatory paragraph about metaphor and an example
from other fields were provided in order to make the
meaning clear and trigger their opinions. In studies which
focus on metaphors (Saban, 2008; 2009; Cerit, 2006), it
is seen that the word “like” generally demonstrates the
link between the subject and the source of the metaphor
more clearly. In this study the word “because” is used to
obtain a more coherent description (Saban, 2008; 2009).

Data analyses and interpretation

Metaphor elicitation method (Seferoglu et al., 2009) was
employed in this study and content analysis was used for
data analysis. The stages used in this study were
constructed by investigating other relevant studies (Ates
and Karatepe, 2013; Cerit, 2006; Saban, 2004; 2008;
2009; 2011), and without skipping any of the stages by
reporting all processes during the analysis elaborately.
The analyses of the metaphors were carried out in the
following stages:

Elimination and naming stage

At this stage, metaphors developed by PTs were
transferred to the computer. As a conventional step in
metaphor elicitation process, a temporary metaphor list
was created in an alphabetical order. Researchers paid
attention to the writings of the PTs whether or not they
were focused on a certain metaphorical image during the
creation of the list. The papers without any metaphor,
those containing more than one and those that were left
empty, were eliminated during this stage.

For example, there are two different metaphors (bridge
and ship) in the following expression of metaphor:
“science is like bridges and ships, because when a river,
lake or anything else like this comes up, it acts as a
bridge and carries us safely to opposite side”. Although
the reasons presented in this expression are valid, it was
nonetheless eliminated due to the fact that it contained
more than one metaphor.

Another example excluded from the scope of research
was the case where a participant expressed that:
“science is like the sun, because it is necessary for the
whole world. Science is like water, because everyone
needs it. Science is like food, because living things do not
resist their own hunger”; the participant expressed his/her
perception about science using more than one metaphor.
This expression contains three different metaphors; sun,
water and food. Since more than one metaphor was
used, this paper was excluded from the research. 49
papers were excluded from the study because of the
given reasons such as having more than one metaphor
or not giving the explanatory sentence starting with
“because” or having no relation between metaphor and
the explanation.



Coding and metaphor determining stage

After the elimination and naming stage, a new metaphor
list was created in an alphabetical order by using the
valid metaphors within the scope of the study, then each
metaphor (tree, child, light, sun, human, life, etc.) was
named by coding. Thus, 106 valid metaphors were
determined. A sample metaphor expression was deter-
mined for each metaphor that was believed to represent
the concept best by rereading the papers including the
coded metaphors. A sample metaphor list was created
with the compiled metaphor expressions. It was expected
that this list increased the validity of the process of
analysis and it would contribute to determine categories
functioning as an application source (Saban, 2009).
Furthermore, in transferring the metaphor expressions
stated by the participants, most expressions were
transferred originally, but for very long expressions,
abbreviations were created. Three dots were used to
indicate any abbreviations in transferring metaphor
expressions (Saban, 2009, p. 286). The information
about the metaphorical expressions was given in paren-
theses by abbreviations of the numbers given to each
student. Samples of these metaphors were presented in
categories in the results section.

Category development stage

An inductive thematic content analysis was applied to
categorize the metaphors. At this stage, the metaphors
were considered according to their common traits. In this
consideration, attention was paid to the features focused
on by the participants, and the way in which they develop
a perspective about the concept of science. The meta-
phors developed by the PTs were considered according
to the relationship between the subject and the source of
the metaphor. Each metaphor was included in a category
by considering the perspective of the metaphorical
expression of PTs. Thus, nine different conceptual
categories and their sub-categories (Appendix A) were
developed by authors.

Data transferring to SPSS package program and data
analyse stage

The present study was conducted within a mixed design
in nature, so SPSS programme was used in order to
analyze the frequency and percentages of each
metaphor, and categorizing and determining the relation
between conceptual categories and the departments
(Saban, 2008; Saban, 2011). After the determination of
106 valid metaphors and nine different conceptual
categories, data were coded and transferred to SPSS
package programme. Frequency and percentages were
calculated for each metaphor and category. A Chi-
Square test was applied to detect the way in which

Aysegul and Serdar 165

conceptual categories changed,
participants’ departments.

according to the

Validity and reliability stage

The most important criticism to qualitative research is
about reliability. It is not possible to mention validity and
reliability in qualitative research in the same way in
quantitative research, but some precautions for
increasing validity and reliability can be taken in
qualitative research. Detailed report of the collected data
explaining how the researchers reach the results are
among the important criteria in a qualitative research
(Yidirnm and Simsek, 2005, p.257). Thus, the analysis
involved both quantitative and qualitative analysis
techniques. Qualitative studies including more than one
researcher are more acceptable and the internal reliability
of these studies is higher (Yildirrm and Simsek, 2005). All
steps of this study were carried out with compromises on
individual analyses of the researchers. For example, one
of the researchers in this study included the “infinite
ladder” metaphor, indicating “science as a cumulative
structure”, while another researcher included the same
metaphor to describe “science as an infinite structure”.
Both researchers agreed on putting this metaphor under
the category “science as an infinite structure”.

In this study, expert opinion was consulted. A
consideration meeting was done with a language
teaching expert familiar with the paradigm of qualitative
research. The research process was transferred entirely
to the expert verbally. All the papers included the
expressions of 106 metaphors and the titles of nine
different categories, and the list of the sub-codes of these
categories were given to the expert where it was
requested that each metaphor be matched with a cate-
gory. With comparison of the matching of the expert and
the research, the number of the metaphors was detected.

The reliability of the research was calculated by using
Miles and Huberman’s reliability formula, namely:
Reliability = (number of agreements/total number of
agreements + disagreements) x 100 (Miles and
Huberman, 1994, p. 64). When the compliance between
the opinions of expert and researcher reached 90% or
above, the reliability is considered at a desired level
(Saban, 2009). In this study, while there is a consensus
in 103 of the 106 metaphors between the researchers
and expert, dissonance occurred in three metaphors. The
expert put “foughness”, “experience” and “gold”
metaphors into different categories from those of the
researchers. The percentage ratio of the consensus was
calculated and it was found as 97% (Reliability =
103/103+3 = 0.97).

RESULTS

Prospective teachers (PT) produced 106 different
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Table 1. Science as synthesis of scientific knowledge.

Category Metaphor code  Metaphor name PCT f (%) PST*f (%) Total f (%)
o5 o 21 Puzzle - 1(33.3) 1(20)
M= g 51 Construction - 1(33.3) 1 (20)
§ 25 E 56 Cake 1(50) - 1(20)

g (%,5 S 100 Cooking 1(50) 1(33.3) 2 (40)
Total (Metaphor)= 4(3.8) Total (PTs) 5(2.5)

*PCT: Prospective Classroom teachers; *PST: Prospective Science teachers

metaphors related to science. The qualitative (metaphor
expressions) and quantitative findings (tables) of these
metaphors are presented in the following section.

Under which categories can these metaphors about
the concept of science be classified?

Category 1. Science as synthesis of scientific
knowledge

Table 1 shows the “science as synthesis of scientific
knowledge” category along with the frequency and
percentages of PTs for each metaphor. This category has
a total of five PTs (2.5%) and four metaphors (3.8%). A
metaphor of cooking was developed by the PTs from
both programmes.

Metaphor extracts from the expressions used by the
participants

Construction

Science is like construction, because evrything is sequent
and ordered in the science. Lack of one of the layers of
the information causes destruction such as construction
(PST, 1).

Puzzle

Science is like puzzle, because if the parts and infor-
mation are not combined, something meaningful does not
occur (PST, 2).

Cooking

Science is like cooking, because cooking needs some
materials. We have to obtain information by carrying out
research, which is our material. Using these materials
correctly, we try to cook something nice. If we do not use
materials in the right place and the right amount, the food
does not satisfy anyone. Science is like this situation and
if we do not use the material, which is information, in the
right place and do not establish correctly, correct or valid
cases do not arise (PCT, 1).

Category 2: Science as a cumulative structure

Table 2 shows the metaphors under “science as
cumulative structure” category along with the frequency
and percentages of PTs for each metaphor. This
category has a total of 14 PTs (6.9%) and 12 metaphors
(11.3%). There are not any common metaphors stated by
the participants from departments in this category. Each
of the following metaphors: “interlocking chain, to build a
house, past days, tractor carrying sand, ladder, magnet,
architecturel product, daffodil, technological innovations
and food” were mentioned by one PT. A snowball meta-
phor was given by two PCTs (28.6%); while a pyramid
metaphor was stated by two PSTs (28.6%).

Metaphor extracts from the expressions used by the
participants

Chain lap attached to each other

Science is like a chain lap attached to each other,
because it has its parts following each other. New
information can be gained or clarity can be provided to
the reasons of the evnets happened in the past and
present at the later stages with a knowledge we have
acquired... (PST, 10).

To Build House

Science is like building a house, because you can add
one more floor on top of your house if you have money.
Science is like this too, with the increase of the
information science shows advancement (PST, 9).

Snowball

Science is like a snowball; because that is how a small
snowball grows with rolling on the snow, similar with
snowball science is revealed by the hand of human and
is grown by human. But science does not melt like a
snowball; it continues growing within the time (PCT, 4).

Ladder

Science is like a ladder, because if the accumulation of
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Category Metaphor code Metaphor name PCTf (%) PSTf (%) Totalf (%)
17 Interlocking chain - 1(14.3) 1(7.1)
2 33 To Build House - 1(14.3) 1(7.1)
‘g 35 Past Days - 1(14.3) 1(7.1)
@ 55 Snowball 2(28.6) - 2(14.3)
_g 59 Tractor Carrying Sand 1(14.3) - 1(7.1)
‘—E 68 Ladder 1(14.3) - 1(7.1)
E 69 Magnet 1(14.3) - 1(7.1)
g 70 Architectural Product - 1(14.3) 1(7.1)
@ 71 Daffodil 1(14.3) - 1(7.1)
o 76 Pyramid - 2(28.6) 2(14.3)
& 91 Technological Innovations - 1(14.3) 1(7.1)
) 99 Food 1(143) - 1(7.1)
Total (Metaphor)=12(11.3) Total (PTs)  14(6.9)
Table 3. Science as a dynamic structure.
Category Metaphor code Metaphor name PCTf (%) PSTf (%) Totalf (%)
6 Amoeba - 1(5.9) 1(2.9)
13 Bacteria - 1(5.9) 1(2.9)
o 23 Environment - 1(5.9) 1(2.9)
5 25 Change 2(11.8) - 2(5.9)
g 29 Nature 1(5.9) 1(5.9) 2(5.9)
*g' 30 World 2(11.8) 2(11.8) 4(11.8)
= 48 Revolution 1(5.9) - 1(2.9)
g 49 Human 7(41.2) 4(23.5) 11(32.4)
g 50 Human Body 1(5.9) - 1(2.9)
8 82 Art - 2(11.8) 2(5.9)
8 88 A Waterfall Flowing Continuously  1(5.9) - 1(2.9)
& 90 Technology 1(5.9) 1(5.9) 2(5.9)
A 101 New Born Baby 1(5.9) 1(5.9) 2(5.9)
103 Innovation - 1(5.9) 1(2.9)
105 Time - 2(11.8) 2(5.9)
Total (Metaphor)=15(14.2) Total (PTs) 34(16.7)

people’s knowledge and discoveries are likened to the
stairs of a ladder, people may climb it by adding
something to their knowledge or they may be ribbed in
any stairs (PCT, 6).

Category 3: Science as a dynamic structure

Table 3 shows the “science as a dynamic structure”
category along with the frequencies and percentages of
the PTs for each metaphor. This category includes a total
of 34 PTs (16.7%) and 15 metaphors (14.2%). The
metaphors; “nature, world, technology and new born
baby” are represented in equal ratios by the participants
from both programmes. While human metaphor were
presented by seven PCTs (41.2%), this metaphor is
presented by four PSTs (23.5%).

Metaphor extracts from the expressions used by the
participants

Change

Science is like change, because science is not a stable,
deadlock factor. In fact science is the epitome of change.
A new always phenomenon enters under the heading of
science, discredited information is removed; that is why
science always changes (PCT, 14).

World

Science is like the world, because there is a continous
change. Despite the presence and rules are known, there
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Table 4. Science as basic requirement.

Category Metaphor code

Metaphor name

PCT f (%) PST* f (%) Total f (%)

o 42 Air 2(15.4) 1(20) 3(16.7)
&= 53 Woman - 1(20) 1(5.6)
2 e 7 Oxygen 2(15.4) 1(20) 3(16.7)
9 g 80 Soul 1(7.7) - 1(5.6)
Sg 86 Water 7(53.8) 2(40) 9(50)
57 o Toughness 1(7.7) - 1(5.6)
Total (Metaphor)= 6(5.7) Total(PTs) 18(8.8)
are undiscovered aspects yet. We can not adapt to life if Water

we do not follow the science, as if cannot be mentioned
from humanity without world, also cannot be mentioned
from the history of humanity without science (PST, 17).

Human

Science is like a human, because human undergoes
many changes from infancy to grow. Science also
progresses and developls slowly over time too (PST, 24).

Category 4: Science as basic requirement

Table 4 shows “science as basic requirement” category
along with the frequencies and percentages of the PTs
for each metaphor. This category is represented by 18
PTs (8.8%) and six metaphors (5.7%). However, the
representation ratios of the “air, oxygen and water’
metaphors are different across both programmes. While
air and oxygen metaphors were represented by two
PCTs (15.4%), water metaphors were represented by
seven PCTs (53.8%). While, air and oxygen metaphors
were represented by one PST (20%), water metaphors
were given by two (40%) of PSTs.

Metaphor extracts from the expressions used by the
participants

Air

Science is like air, because we need it in all areas of life.
It is found in all places that we go. Like air is vital for
human beings, vital problems cannot be solved without
science (PCT, 17).

Oxygen
Science is like oxygen, because human beings need

oxygen to live; they also need science to satisfy their
curiosity, to learn, to apply technology to life... (PST, 32).

Science is like water, because life cannot continue
without water. The first civilizations have risen near the
water. The water provides the contuinity of life. Science is
like water too. In places where science exists, people
advances. In places without water, there is no life; in
parallel with this people cannot advance without science
(PCT, 38).

Category 5: Science as a benefit provider

Table 5 shows the “science as a benefit provider’ cate-
gory along with the frequencies and percentages of the
PTs for each metaphor. This category includes 54 PTs
(26.5%) and 25 metaphors (23.6%). Both programmes
gave “moon, sun, light, and teacher' metaphors. In the
CTP, the moon metaphor was given by one PT (2.4%),
the sun metaphor by 12 PTs (28.6%), the light metaphor
by four PTs (9.5%), the teacher metaphor by three PTs
(7.1%); whereas in the STP the moon metaphor was
given by one PT (8.3%), the sun metaphor by one PT
(8.3%), the light metaphor by three PTs (25%), and the
teacher metaphor by one PT (8.3%).

Metaphor extracts from the expressions used by the
participants

Clarity

Science is like clarity, because everything gains meaning
with science. Science carries society to a higher status,
more comfortable and bright future. Many questions in
mind gain meaning and find answers through science
(PCT, 52).

Sun

Science is like the sun, because how the sun makes
human beings happy by providing benefit with its light
and heat, science presents the objective knowledge
obtained from the research to show the way to people. It
is like the sun (PCT, 75).



Teacher

Table 5. Science as a benefit provider.
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Category Metaphor code

Metaphor name

PCT f (%) PST*f (%)

Total f (%)

4 Gold - 1(8.3) 1(1.9)
8 Fireball 1(2.4) - 1(1.9)
9 Moon 1(2.4) 1(8.3) 2(3.7)
10 Clarity 3(7.1) - 3(5.6)
14 Simple machine - 1(8.3) 1(1.9)
16 Riddle 1(2.4) - 1(1.9)
20 Chameleon 1(2.4) - 1(1.9)
22 Geographical discoveries 1(2.4) - 1(1.9)
31 Dominancy 1(2.4) - 1(1.9)
32 The most important piece of us - 1(8.3) 1(1.9)
36 Future 1(2.4) - 1(1.9)
41 Sun 12(28.6) 1(8.3) 13(24.1)
46 Light 4(9.5) 3(25) 7(13)
47 Medicine 3(7.1) - 3(5.6)
52 Functioning Iron - 1(8.3) 1(1.9)
57 Guide 1(2.4) - 1(1.9)
60 Rescuer 1(2.4) - 1(1.9)

5 62 Fur 1(2.4) - 1(1.9)

2 64 Lamp 2(4.8) - 2(3.7)

g_ 74 Teacher 3(7.1) 1(8.3) 4(7.4)

= 77 Compass 2(4.8) - 2(3.7)

% 78 Guideline 1(2.4) - 1(1.9)

-g 89 Experience - 1(8.3) 1(1.9)

2 97 Rain 2(4.8) - 2(3.7)

g 106 Time machine - 1(8.3) 1(1.9)

_g Total(Metaphor) 25(23.6)

a Total (PTs) 54(26.5)

Table 6. Science as an occupation requiring curiosity, labor, excitement and time.

Category Metaphor code  Metaphor name PCTf (%) PSTf(%) Totalf (%)
_g 1 Tree 8(47.1) 4(44.4) 12(46.2)
'g_ GE) 12 Garden - 1(11.1) 1(3.8)
L= 15 Computer 1(5.9) - 1(3.8)
< g 18 Individual - 1(11.1) 1(3.8)
& E 24 Strawberry - 1(11.1) 1(3.8)
g an 44 Treasure 1(5.9) - 1(3.8)

8 % 61 Little Child 2(11.8) - 2(7.7)
c o 75 Pastry - 1(11.1) 1(3.8)
® s 79 Novel 1(5.9) - 1(3.8)
83 81 Clock 2(11.8) - 2(7.7)
g = 93 Seed 1(5.9) - 1(3.8)
& ,§ 102 Child Learning New Things  1(5.9) 1(11.1) 2(7.7)
A 3 Total(Metaphor) 12(11.3) Total (PTs) 26(12.8)
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Category 6: Science as an occupation requiring
curiosity, labor, excitement and time

Science is like a teacher, because science is a collection

of useful information. We also obtain useful information
from teachers (PST, 45).

curiosity,

Table 6 shows “science as an occupation, requiring

labour, excitement and time” category. This
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Table 7. Science as an infinite structure.

Category Metaphor code Metaphor name PCTf (%) PST f (%) Total f (%)

2 Flowing water 1(12.5) - 1(4.5)
26 Sea - 1(7.1) 1(4.5)
34 Universe 1(12.5) 1(7.1) 2(9.1)

% 39 Sky 1(12.5) 2(14.3) 3(13.6)

e 54 Cosmos 1(12.5) - 1(4.5)

ﬁ 73 Ocean 1(12.5) 2(14.3) 3(13.6)

% 84 Infinite ladder 1(12.5) 1(7.1) 2(9.1)

= 85 Infinity 1(12.5) 1(7.1) 2(9.1)

< 87 Process - 1(7.1) 1(4.5)

@ 95 Skyline - 1(7.1) 1(4.5)

3 96 Space - 4(28.6) 4(18.2)

& 104 Way 1(12.5) - 1(4.5)

a Total (Metaphor)= 12(11.3) Total(PTs) 22(10.8)

category includes 26 PTs (12.8%) and 12 metaphors
(11.3%). The “tree and child learning new things” meta-
phors are represented by PTs from both programmes. In
the CTP tree metaphors were given by eight PTs (47.1%)
and child learning new things metaphor by one PT
(5.9%); whereas in the STP the tree metaphor was given
by four PTs (44.4%), and the child learning new things
metaphor by one PT (11.1%).

Metaphor extracts from the expressions used by the
participants

Tree

Science is like a tree, because at first when it is a sapling,
it needs interest. It grows, becomes more vibrant and
stronger with the interest (surveys, experiments) shown
to it. Like water is very important for sapling, the curiosity
and interest are very important for science too (PST, 47).

Little child

Science is like a little child, because a little child is grown
by people taking care with great interest and effort.
Science is like this situation; it develops with the labor
(PCT, 97).

Clock

Science is like a clock, because it continuously works
when it is maintained. If we appreciate and contribute to
science, it continuously works and develops (PCT, 92).

Category 7: Science as an infinite structure

Table 7 shows “science as an infinite structure” category

along with the number and percentages of the PTs for
each metaphor. This category has a total of 22 PTs
(10.8%) and 12 metaphors (11.3%). Metaphors of the
universe, the sky, the ocean, infinite ladder, and infinity
were given by the participants from both programmes. In
the CTP the universe metaphor was given by one PT
(12.5%), the ocean metaphor by one PT (12.5%), the
infinite ladder metaphor by one PT (12.5%) and the
infinity metaphor by one PT (12.5%); whereas in the STP
the universe metaphor represented by one PT (7.1%),
the ocean metaphor by two PTs (14.3%), the infinite
ladder metaphor by one PT (7.1%) and the infinity
metaphor by one PT (7.1%). While space metaphor was
given by four prospective teachers (28.6%), the other
metaphors “skyline, process” represented by 1 PT.

Metaphor extracts from the expressions used by the
participants

Sky

Science is like the sky, because it covers the whole of
humanity. Everyone sees an eternity of endless when
you look up the sky. Science is very wide like the sky
(PCT, 101).

Ocean

Science is like the ocean, because the ocean is an
endless water mass that evokes eternity. Like the ocean
science is endless information mass. In science the
desire of knowing and researching never ends. Subject
area is so large that all sorts of things can be the subject
of science (PCT, 106).

Space

Science is like the space, because it has a deep and
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Table 8. Science as a tool for understanding events and phenomena.

Category Metaphor code Metaphor name PCTf (%) PSTf (%) Totalf (%)
o 7 Key 1(12.5) - 1(4.5)
5 11 Mirror 1(12.5) 1(7.1) 2(9.1)
§ e 19 Effort to understand something - 1(7.1) 1(4.5)
§ 8 28 Language 1(12.5) - 1(4.5)
= % 37 Development 1(12.5) - 1(4.5)
S s 38 Google 1(12.5) - 1(4.5)
B 2 43 Life 1(12.5) 6(42.9) 7(31.8)
g 2 45 Everything - 1(7.1) 1(4.5)
g § 58 Book reading 1(12.5) 1(7.1) 2(9.1)
2o 67 Picklock 1(12.5) - 1(4.5)
ﬁ 98 Living - 4(28.6) 4(18.2)

Total (Metaphor)= 11(10.4) Total (PTs) 22(10.8)

unknown vacuum. Although there are all kinds of dis-
covered planets within the space, there are undiscovered
planets and structures. Science is like this; all inventions
bring other inventions (PST, 57).

Category 8: Science as a tool for understanding
events and phenomena

Table 8 shows “science as a tool for understanding
events and phenomena” category along with the number
and percentages of the students for each metaphor. This
category has a total of 22 students (10.8%) and 11
metaphors (10.4%). Metaphors of mirror, life and book
reading were given by the students from both pro-
grammes. In the CTP, the mirror metaphor was given by
one student (12.5%) the life metaphor by one student
(12.5%), and the book reading metaphor by one student
(12.5%); whereas in the STP mirror metaphor was given
by one student (7.1%), the life metaphor by six students
(42.9%) and the book reading metaphor by one student
(7.1%). While the living metaphor was given by four
students (28.6%), the others “everything metaphor and
effort to understand something metaphor” represented by
1 student.

Metaphor extracts from the expressions used by the
participants

Language

Science is like a language, because while language
provides agreement and common ground among
humans, science provides an agreement between human
and nature (PCT, 111).

Although the reasons for the life and living metaphors
close to each other, these have been proposed as two

separate metaphor images by the teacher candidates.

Life

Science is like life, because all the requirements of life
are found with scientific studies. Since the first human,
human being consciously or unconsciously has made
science (PST, 77).

Life

Science is like life, because it happens in every moment.
We are just trying to discover it (PST, 70).

Category 9: Rationalist (positivist) perspective

Table 9 shows ‘“rationalist (positivist) perspective”
category along with the number and percentages of the
students for each metaphor. This category has a total of
nine students (4.4%) and nine metaphors (8.5%).

Metaphor extracts from the expressions used by the
participants

Observation

Science is like observation, because observation is
necessary for us to reach scientific data (PST, 86).
Laboratory

Science is like a laboratory, because scientific

information is verified, raked up through experiments.
Until the information turns into science it goes through
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Table 9. Rationalist (positivist) perspective.

Category Metaphor Code Metaphor Name PCTf (%) PST f (%) Total f (%)
g 3 Mind - 1(16.7) 1(11.1)
= 5 Deeds registry 1(33.3) - 1(11.1)
£ 27 Lesson planning - 1(16.7) 1(11.1)
= 40 Observation - 1(16.7) 1(11.1)

63 Laboratory 1(33.3) - 1(11.1)

65 Lego Game 1(33.3) - 1(11.1)
= _g 66 Mathematics - 1(16.7) 1(11.1)
c_Cu 3 83 Systematical whole - 1(16.7) 1(11.1)
8 @ 92 Whole composed of theories - 1(16.7) 1(11.1)
e Total (Metaphor)= 9(8.5) Total (PTs)ent) 9(4.4)

Table 10. Differences in conceptual categories according to the type of attended programme.

Category PCTf (%) PSTf (%) Totalf (%)
1- Science as synthesis of scientific knowledge 2(1.7) 3(3.4) 5(2.5)

2- Science as a cumulative structure 7(6) 7(8) 14(6.9)
3- Science as a dynamic structure 17(14.5) 17(19.5) 34(16.7)
4- Science as basic requirement 13(11.1) 5(5.7) 18(8.8)
5- Science as a benefit provider 42(35.9) 12(13.8) 54(26.5)
6- Science as an occupation requiring curiosity, labour, excitement and time  17(14.5) 9(10.3) 26(12.7)
7-Science as an infinite structure 8(6.8) 14(16.1) 22(10.8)
8- Science as a tool for understanding events and phenomena 8(6.8) 14(16.1) 22(10.8)
9-Rationalist (positivist) perspective 3(2.6) 6(6.9) 9(4.4)
Total (student) 204(100)

Pearson chi-square x2 = 23.24 sd=8.

several stages, a lot of processes are made in the
laboratory (PCT, 117).

Lego Game:

Science is like lego game, because something emerges
as a result of the combination of tiny meaningless
fragments, science revealed as a vresult of the
combination of observed events (PCT, 116).

Systematical whole

Science is like a systematical whole, because it
investigates, wonders, queries. It is composed of the
steps such as hypothesis, observation and data collection
(PST, 82).

Do conceptual categories vary according to attended
programme type?

Table 10 shows conceptual categories as they vary
according to attended program type. A possible interpre-

tation of these results are as follows: There is a
significant relationship between the categories that
include the metaphors developed by PTs and their
departments (p< .05), and the distribution of the
metaphors according to the categories shows significant
difference as follows: (1) “science as a cumulative
structure” and “science as a dynamic structure” cate-
gories produced an equal proportion of metaphors from
both programmes. (11) the number of PTs in the “science
as a synthesis of scientific knowledge” category is close
to each other in both programmes and this category is
represented by relatively few students when compared to
other categories; (111) in the category of “science as basic
requirement’, the PCTs produce more metaphors than
PSTs (iv) in the category of “science as a benefit
provider”, representing numbers of PTs to the metaphors
developed by PCTs are relatively higher compared to
other categories and programme type; (v) in the category
of “science as an occupation requiring curiosity, labor,
excitement and time”, the number of PCTs is almost
twice the number of PSTs; (vi) in the categories of
“science as an infinite structure”, “science as a tool for
understanding events and phenomena” and “rationalist
(positivist) perspective”, the number of metaphors



produced by PSTs is almost twice the number of PCTs.

DISCUSSION

Although there are studies which advocate that students
understand the nature of the science easily by scientific
research and investigation performance (Lederman and
Niess, 1997), it is assumed that teachers reflect their
perception, knowledge and beliefs to their teaching
programme and practices (Turgut, 2009). As prospective
teachers, their perceptions, perspectives and attitudes
are important to this embedded assumption.

When we examine the categories, codes and
metaphorical expressions of this study in detail, we can
say that the PTs’ perceptions related to science are not
internalised, but occur at a superficial level close to a
post-positivist perspective, and at a level including some
myths close to positivism. These findings are parallel to
the myths related to nature of science determined by
McComas (1998) and also these findings reiterated the
findings of other related studies conducted with PTs by
Girses et al. (2005) and Turgut (2009).

Since the category and codes of the current study were
determined basing on PTs’ metaphorical expressions, the
categories and sub-codes of this study could be
considered as important in elaborating their perceptions.

The percentage of PSTs that fall into the categories of
“science as the synthesis of scientific knowledge, science
as a cumulative structure” is higher than PCTs’ percen-
tage. In these two categories, it attracts attention that PTs
have accurate, reliable, precise scientific knowledge
opinion. This situation is considered as the reflection of
realistic (positivist) opinion to be found more commonly
amongst PSTs. The reflections of this opinion are seen in
the following metaphor extract:

Science is like construction, because everything is
sequent and ordered in the science. Lack of one of the
layers of the information causes destruction such as
construction (PST, 1)

This response is parallel to the findings of the study
carried out by Turgut with PSTs (2009). According to
Turgut, PSTs showed signs that scientific knowledge was
perceived to be isolated from the other knowledge types
and sometimes they considered scientific knowledge as
superior. According to this finding we can say positivist
perspectives are more dominant than post- positivist
perspectives about science concept in the STP.

It is noteworthy that the opinion of scientific knowledge
is changeable and the perception of hierarchical
(stepwise) method in the following extract:

“Science is like architectural product, because a product
is formed through passing stages. We need to lay a solid
foundation, it must be durable. Science brings out
something towards certain purposes such as architectural
product. It may be rebutted like destruction of an
architectural product if we do not lay a solid foundation of
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it” (PST, 4).

There are expressions from which scientifically valid
and meaningful results can be obtained if the correct
establishment is done within the scope of the metaphor
expression through these two categories. This opinion is
dominant in above "cooking" metaphor too. The result-
oriented science perception summarized as "True, solid
knowledge substantion = valid, meaningful scientific
results" in PTs is a reflection of positivism in terms of
verifiability of sublimation.

While 19.5% of the metaphors found in the category of
“science as a dynamic structure” were developed by PTs
attending to STP, 14.5% of these metaphors were
developed by PTs attending the CTP. This category is
second in terms of the variety of metaphors developed
and representative number of PTs. The findings in this
category show that PSTs and PCTs are aware of
dynamism or variability characteristics of the scientific
knowledge in the NOS. This finding can be considered as
the improvement of perspectives about scientific
knowledge of PSTs and PCTs in modern sense. It is
desired one to close the gap in science education
because they will teach science in the future. This finding
is consistent with the results of the study on the NOS
conducted by Turkmen and Yalgin (2001). According to
these authors, science is dynamic and ongoing activity.
There is no absolute truth in science, where variability
and temporality are instead it is the main characteristics
of science. And also according to Popper (cited in Dogan,
Cakiroglu, Bilican and Cavus, 2012), scientific knowledge
may vary depending on new observations and re-
interpretation of existing observations. Scientific
knowledge is reliable and long lasting, but it s not fully
accurate and absolute. The facts, theories and laws
within the scope of scientific knowledge may vary through
the consideration of new evidences, new technological
developments.

The next metaphorical expression is close to this
statement in sense.

“Science is like a change, because science is not a
stable, deadlock factor. In fact science is the epitome of
change. Always new phenomena enter under the
heading of science, discredited knowledge removed; that
is why science always changes” (PCT, 14).

The percentage of PTs attending to CTP is nearly two
times more than the percentage of those from PTs
attending to the STP in the category of “science as a
basic requirement”. The reasons in the metaphor images
can be considered as a reflection of the consideration of
science is important for PCTs and they have positive
attitudes towards the concept of science. This statement
does not mean PSTs completely have a negative
attitude. Since practicing classroom teachers are the
most effective people at the basic level in science
education and they shape students’ perceptions and
attitudes about the science, the higher percentage of
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PCTs is promising and positive in this respect.

“Science as a benefit provider’ category had the
highest percentage of metaphors. Depending on this
finding we can infer that PTs focused on the outcomes of
science, in other words, product or result-oriented
approach is dominant amongst both PCTs and PSTs.
This can be clearly seen in the following extract:

Science is like dominancy, because science in developed
countries carries the technology of the country to ‘the top’
and it makes a market there by selling manufactured
goods to underdeveloped countries. Thus in a sense,
developed country apply economic pressure to
underdeveloped country (PCT, 73).

In the historical process there are two approaches in
investigation and understanding the science (Terzi,
2005). While the first approach is “science as a product’
the other approach is “science as an activity”. Science as
a product tries to make science when considering the
products of science (Uyanik, 2003, p.93).

“Science as an occupation requiring curiosity, labour,
excitement and time” is the third of nine categories
according to the percentage ranks. Interest, curiosity,
excitement and desire are words found in the following
expression that are consistent with the role of the
scientist in the scope of modern science perspective
(Dogan et al., 2012).

Science is like children learning new things, because
children learning new things would be curious and
excited. These children want to learn more. They spend
effort for this. They are always enthusiastic. With the new
discoveries the wonder increases and they want to find
out more things (PST, 53).

According to the metaphors included in the category of
“science as an infinite structure”, PTs believe that
everything in the universe may be the subject of science.
Science is like an ocean, because the ocean is endless
water mass that evokes eternity. Like the ocean, science
is endless mass of knowledge. In science, the desire of
knowing and researching never ends. Subject areas are
so large that all sorts of things can become the subject of
science (PCT, 106).

The above expression of metaphor and the other
metaphorical expressions found in this category show
that PTs are not fully aware of the fact that "the world can
be understood through science, but science can not fully
answer all questions" proposal which is suggested for
scientific literacy (AAAS, 1990).

The aim of the science is to understand the functioning
of phenomena, relationships among phenomena, and
briefly understand the universe, taken as the whole of
phenomena (Yildirim, 2005, p. 17). This is emphasized in
the following extract:

Science is like a language, because while language pro-
vides common ground and agreement among humans,
science provides an agreement between human and

nature (PCT, 111).

In the category of “science as a tool for understanding
events and phenomena’, the percentile level of PTs from
the STP is higher than it is for those from the CTP. This
situation may also correlate with the lessons and their
contents that are taught in the STP.

The following determinations are important to provide
explanations for RQ3.

The percentage level of PST is about three times
higher than PCTs in the category of "rationalist (positivist)
perspective". The following expressions of metaphor
show that PSTs understanding of science is close to a
positivist perspective, which is called traditional scientific
understanding.

Science is like a lesson plan, because when we look at
a lesson plan we can see objectivity in it. There is
objectivity in science; it does not change person to
person (PST, 83).

According to Palmaquist and Finley (1997), the
perception of objectivity overlaps with traditional scientific
understanding. Misconceptions about the nature of
science are called myths. McComas (1998) considers
this perception as one of the myths about the nature of
science.

Science is like observation, because observation is
necessary for us to reach scientific data (PST, 86).

The perception about the process of observation bears
the traces of a positivist perspective. According to Glrses
et al. (2005), scientific theories cannot be produced solely
basing on observation, but are invented by people to
make sense of observations.

According to Lederman et al. (2002), one of the most
common misconceptions about science is the myth of the
scientific method and of the sequencing of the activities
during scientific studies; in fact there is no hierarchy
applied in the form of rules. The scientific method can be
seen here:

Science is like a whole composed of theorises, because
science is wholely composed of the theories given by the
scientists. It is constituted by the results of the
experiments. There is no science without experiment. It
must contain a report (PST, 84).

These findings overlap with the findings of Turgut's
(2009) study. He points out the majority of PSTs claimed
that the hypotheses turn into laws through the inspection
and subsequent validation processes, and they tried to
reveal a scientific method design in this way.

In Turkey, the scientific method is taught to students as
the sole method for problem-solving in secondary school
biology textbooks (Dogan et al., 2012). The presence of
this perception is carried over from secondary school
(Turgut, 2009) to higher education, which can be inter-
preted as these PTs not having received a meaningful
and persistent science education.



CONCLUSION AND RECOMMENDATION

The present study shows that metaphors might be used
as a powerful tool in revealing PSTs and PCTs’ percep-
tions about the concept of science. By using these
metaphors teacher trainers can motivate PTs on learning
science and make their lessons more effective so that
they can find common grounds with PTs and may create
a warm atmosphere. In addition, it is thought that
qualitative and quantitative studies, which consider the
teacher trainers, PTs’ or practicing teachers’ science
perceptions will contribute to this area and also thought
that this will offer information and perspective to teacher
trainers. We should highlight that this study might also
have implications for researchers and teacher trainers
worldwide, especially in Europe. Turkey has been part of
the Erasmus Programme since 2004 (Ersoy, 2013). As a
result, Turkish PTs travel broadly in Europe for their
studies. In a multicultural class atmosphere, the majority
of which is European, if a teacher trainer knows the
others’ (Turkish, Arabic or Chinese) attitudes and
perspectives related to science, an efficient, meaningful
communication and education can take place. It is
thought that using metaphorical expressions presented in
this study related to courses will be useful for PSTs and
PCTs in recognising different perspectives on science, in
questioning their own perspectives, as well as in bringing
their perceptions of science up to date. The researchers
can utilise metaphorical expressions revealed in this
study for the purpose of developing scales related to the
science perspectives of PTs. In addition, an efficient
science education should be provided to PSTs and PCTs
to show recognition of different scientific paradigms
towards the overall development and strengthening of the
perceptions of modern scientific understanding. Because
when they begin their teaching profession the PCTs will
teach science at entry level in 1,2,3 and 4 in elementary
schools; the PSTs will teach science in grades 5, 6, 7, 8
in secondary schools. Of course, teacher education is a
complex multifarious issue (Schoeman and Mobunda,
2012), but we can assume that the development of PSTs
and PCTs’ perceptions, attitudes and perspectives
related to science will contribute to closing the gap in
science education.

Notes

A short version of this study was presented in ULEAD
Annual Congress (Multi- paradigmatic Transformative
Research in Education: Challenges and Opportunities) in
May 31- June 2, 2013 in Nevsehir, Turkey, as an oral
presentation.
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