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Abstract

The aim of this study is to lay bare pre-service primary school teachers’ perception of
“physics” through metaphors. The study was realized with the participation of 38 freshmen pre-service
teachers taking General Physics at a public university. Data of the study were obtained with
participants filling the blanks in the following sentence: “In my opinion physics is like a/an ... because
...” The study was designed in phenomenological method, which is one of the qualitative research
methods. In the analysis of data, content analysis method was used. As a result of the obtained data, it
was determined that pre-service primary school teachers constructed 31 valid metaphors in relation to
the concept of physics. It was determined that the highest frequency among these metaphors belongs
to the “nightmare”. Metaphors generated by the pre-service teachers were grouped under seven
different conceptual categories in terms of the meanings they contain. As a result of the study, it was
determined that most of the metaphors generated by the pre-service teachers consist of a negative
perception.
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Introduction

Metaphor etymologically comes from the Greek word “metapherein,” and it is formed by the
combination of meta (to change) and pherein (to bear) (Levine, 2005). Metaphors, which are linguistic
tools that combine two objects or concepts, are accepted as a symbolic language structure that can be
used to combine two different ideas or concepts in order to compare or transit from one life are to
another. Metaphors are presented as words, verbs, or adjectives in daily language (Palmquist, 2001).
Enabling a new phenomenon to be understood or explained by transferring a known case to a case
whose meaning is unknown, metaphors are one of the most powerful mental tools that shape, direct,
and control our thoughts (Morgan, 1980; Oxford et al., 1998, Saban, 2004; Y ob, 2003). Used to define
unclear or difficult to understand thoughts besides making thought open, comprehensible, and
enlightening, metaphors can be defined as comparing different things for different reasons and effects
(Celikten, 2006) or understanding or experiencing one thing through another (Lakoff & Johnson,
2005). Metaphors enable individuals to reflect their thoughts and expectations regarding the present
and the future, and they not only reveal thoughts but also construct perception and comprehension, and
they make it easier for individuals to comprehend and understand events better (Arslan and Bayrakei,
2006; Lakoff and Johnson, 2003; Levine, 2005). Having a significant place in learning process,
metaphors play an important role in understanding difficult to understand topics and keeping them in
mind (Altintas, Kahraman, Ulger anda Altntas, 2014; Arslan & Bayrakei, 2006; Celikten, 20006;
Fretzin, 2001; Goldstein, 2005; Hanson, 1993; Ibret & Aydmozii, 2011). Just as in analogies,
metaphors denote a way of thinking of and seeing the world, helping us comprehend the world as they
try to explain a concept by using another that has a similarity to that one (Celikten, 2006). The
difference between analogy and metaphor is that the way they use the emphasis in comparison
differently. Analogies openly compare to different field and express the qualities of these structures.
On the other hand, metaphors make an indirect comparison between two different fields and they
emphasize the unrelated or relative qualities of two different fields in a closed manner (Duit, 1991). In
order for a phenomenon to be accepted as metaphor, it should have a topic, a source, and qualities that
can be attributed to the topic of the metaphor from the source of the metaphor (Forceville, 2002). In a
metaphorical relationship, the source of the metaphor functions as a filter in explaining or
comprehending the topic of the metaphor in a different way. For instance, in the expression “A teacher
is like a gardener because just as a gardener deals one by one with the young plants he is growing a
teacher should take into consideration individual differences in a class,” the topic of the metaphor is
“the teacher” and the source is “the gardener.” The quality attributed to the topic from the source is put
forth in the following expression “just as a gardener deals one by one with the young plants he is
growing a teacher should take into consideration individual differences in a class” (Saban, 2004).

Metaphors can be abstract or concrete just as they can be positive or negative (Semerci, 2007).
Students’ reluctance towards school or their fear of school can be overcome by using metaphors in
education (Osborn, 1997). Teachers can create creative and explorative learning environments by
using metaphors; this would improve students’ imagination and they can even use metaphors to
determine their thoughts about concepts (Saban, 2004; Sanchez, Barrerio & Maojo, 2000). Students’
personal perception related to phenomena can also be revealed by using the metaphors students come
up with (Saban, 2004).

It is seen that there have been numerous studies on metaphors in various fields since the
1980s. Some of these studies are related to education. It has been expressed in various studies (Aydmn
& Pehlivan, 2010; Sengiil, Katranc1 & Cantimer, 2014) that metaphors can be used in planning,
education, program designing, promoting learning, and in improving creative thinking. Moreover, it
can be seen that metaphor is frequently used in education research in determining perceptions of
teachers, pre-service teachers and students (Altmtas, Kahraman, Ulger & Altntas, 2013; Arslan &
Bayrakg1, 2006; Cerit, 2006; Bahadr & Ozdemir, 2012; Clarken, 1997; Ocak & Giindiiz; 2006; Saban,
2004; Saban, 2008; Saban, 2009; Saban, Kogbeker, & Saban, 2006; Sadoglu & Uzun, 2014; Sengiil,
Katranc1 & Cantimer, 2014; Usta & Ultay, 2015; Vadeboncoeur, & Torres, 2003; Yalmanc1 & Aydm,
2013; Yicel, Kogak & Cula, 2010). However, there is no study in literature that examines pre-service
teachers’ perception of the concept of physics with the help of metaphors. A positive science that
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examines matter, energy, and the reciprocal effects of matter, physics focuses on principal laws of the
universe and is based on experimental observation and qualitative measurements in order to
understand natural phenomena (Ertas, 1993; Serway, 1995). Physics has a significant place in our lives
because it enables us to explore known and unknown phenomena, draws students to scientific thinking
and research (Nuhoglu & Yalgm, 2004; Sari, 2013). Students usually consider physics classes to be
difficult, boring, uninteresting, and full of unnecessary information (Angel, Gutterssrud, Henriksen &
Isnes, 2004; Baubeng, Conner &Winter, 2015; Reid & Skryabina, 2002; Tekbiyikk & Akdeniz, 2012;
Whitelegg & Perry, 1999). It is seen that students gain their first knowledge of concepts related to
physics during their formal education with their primary school teacher. It is believed that teachers’
perception of the classes they teach play an important role in the design of the teaching environment.
No matter what the course is, teachers have the responsibility to make sure students love the course,
learn it, and understand its importance. Negative perception against a course would significantly affect
success in that particular course (Sahin, 2013). Taking all of these into consideration, it is believed that
laying bare pre-service primary school teachers’ perception of the concept of physics will contribute to
the field.

This study was realized in order to lay bare pre-service primary school teachers’ perception of
the concept of “physics” through metaphors. Within this general framework, answers were sought for
the following sub problems:

- What are the metaphors pre-service primary school teachers construct related to the
concept of physics?

- Under what categories can these metaphors be grouped in terms of their similarities?

Methodology

Research Desing and Participants

The study was designed in phenomenological method, which is one of the qualitative research
methods. Phenomenology pattern focuses on phenomena which exist in various forms such as
experience, perception, and concepts that we are aware of but cannot fully comprehend in detail
(Yildrm & Simsek, 2013). In this particular study, pre-service primary school teachers’ perception of
the concept of physics was tried to be determined under conceptual categories.

The study was realized with the participation of 38 freshmen pre-service teachers taking
General Physics at a public university. Metaphors of two pre-service teachers were discarded on the
grounds that the explanations were insufficient. Thus, answers of 36 pre-service teachers were taken
into account. In phenomenological studies, the aim is not to reach a great number of people but the
focus on the quality of information obtained from individuals (Bas & Akturan, 2008). In this respect,
instead of making sure many people participated in the study, voluntary participation was encouraged
and prioritized.

Research Instrument

In determining the data gathering tool, national and international literature was reviewed in
order to see how metaphors are used in determining perception. Perception of the participating pre-
service primary teachers was gathered by using a metaphor form. Whether this metaphor form, which
consists of the following expression, “In my opinion physics is like a/an ... because ...” meets the
criteria was checked by getting opinion from two experts from the field of physics education. Then, a
pilot study was conducted with the participation of 10 pre-service teachers. As a result of this pilot
study, it was determined that pre-service teachers have no problem generating metaphors, and it was
decided that metaphor form should be used in the study.
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Application

Application was done at the end of the “General Physics” course that pre-service primary
school teachers take during their freshman year. First of all, they were given information about the
application, and then metaphor examples on different topics were introduced; they were also given
information as to how they can construct metaphors. Pre-service teachers were given one class hour to
complete the task. Pre-service teachers were asked to explain their thoughts by using the sentence
given in the form and focusing on one single metaphor. At the end of the application, metaphors and
explanations that form the data of this study were obtained.

Data Analysis

In the study, metaphors obtained with the data gathering tool were analyzed through content
analysis. In content analysis data are processed thoroughly so that unnoticed concepts or themes would
be revealed; first of all data are conceptualized, then these are organized in a meaningful and logical
way, and thus themes explaining the data are determined (Yildrm & Simsek, 2013).

Metaphors about the concept of physics formulated by pre-service teachers were analyzed in
five stages (Saban, 2009). All operations done during analysis are given in detail below

1.  Coding and Sorting: In the analysis of data, firstly a tentative alphabetical list was
done with the metaphors formulated by pre-service teachers. Then, these metaphors were coded and
checked whether they are expressed properly and whether the explanations are done properly. For
example, punishment, torture, nightmare, magic box, etc. At this stage, metaphors of two pre-service
teachers were not taken into consideration as they did not include the necessary explanation.

2. Picking Sample Metaphor Image: Revising the valid metaphors, a sample metaphor
list was formed in order to gather metaphors under a certain category and make the data analysis
process and interpretations valid.

3.  Developing Categories: Metaphors formed by pre-service teachers were examined
taking into consideration the explanations they provided; and they were tried to be gathered under a
category by grouping common ones. To this end, each metaphor formed by pre-service teachers was
analyzed in terms of the theme of the metaphor (physics), the source of the metaphor, and the
relationship between the source of the metaphor and its theme. Conceptual categories which were
formed by the classification of the metaphors were named under themes by the researcher.

4.  Validity and Reliability: In qualitative studies, the most important indicator of
validity is a detailed report of the data and reached conclusions (Yildrm & Simsek, 2013). In this
study, too, data analysis process was explained in detail in order to provide validity. In order to secure
the validity of the study, the first three steps of data analysis were repeated at two different intervals
by the researcher and these were compared to the metaphors. Then, two experts on physics education
were consulted as to whether the metaphors within the conceptual categories represent these
categories. Reliability of the study was calculated by using reliability formula (Reliability=
consensus/consensus + dissensus) developed by Miles & Huberman (1994), and it was found to be
0.90.

5.  Transferring Data to Digital Environment: At this stage, metaphors formed by pre-
service teachers and their conceptual categories were transferred to digital media, and their frequency
and percentages were calculated.
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Findings

When the findings of this study, in which pre-service primary school teachers’ perception of
“physics” were examined through metaphors, were examined, it was seen that pre-service teachers
generated 31 different and valid metaphors concerning the concept of physics. These metaphors were
grouped under seven different conceptual categories according to their meanings (Table 1).

Table 1. Conceptual categories of pre-service physics teachers’ metaphors for the concept of
physics

Conceptual Total number of metaphors in
Categories category f (%)

Difficult Physics 9 (29%)

Horrible Physics 7 (22,6%)

Painful Physics 5 (16,1%)

Mysterious Physics 5 (16,1%)

Useful Physics 4 (12,9%)

Impossible Physics 4 (12,9%)

Disliked Physics 2 (6,5%)

When Table 1 is examined, it can be seen that five of the conceptual categories consist
negative perception (Table 2). Pre-service teachers’ metaphors with negative perception (74.2%) were
gathered under the following conceptual categories: difficult physics (29%), horrible physics (22.6%),
painful physics (16.1%), impossible physics (12.9%), and disliked physics (6.5%). When the
conceptual categories containing negative perceptions were examined, it was seen that the category
with the most metaphors is difficult physics (29%). When the metaphors in this category were
examined, it was determined that pre-service teachers tried to express their perception with such
metaphorical images as unknown language (1, 3,2%), a deep well (1, 3,2%), a complex world
(1,3,2%), a complex yarn (1, 3,2%), a labyrinth (1, 3,2%), a discordant picture (1, 3,2%), an intense
mixture (1, 3,2%), and a tough climb (1, 3,2%).

Table 2. Pre-service teachers’ metaphors containing negative perception and the categories

Conceptual Name of metaphor Number of Total number of
Categories metaphors metaphors in
f (%) category f (%)
Unattainable task 1 (3,2%)
Unknown language 1 (3,2%)
Bottomless pit 1 (3,2%)
0,
T 0
Physics - byrinth 1(3.2%) 9 (% 29)
Discordant Picture 1 (3,2%)
A dense mixture 1 (3,2%)

Steep climb 1 (3,2%)
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A drowning pool 1 (3,2%)

Horrible Nightmare 5 (16,1%) 7 (%22,6)

Physics Horror movie 1 (3,2%)
Cayenne pepper 1 (3,2%)
Punishment 1 (3,2%)

Painful Toothache 1 (3,2%)

i ’ 5 (16,1%

Physics Torture 1 (3,2%) (16.1%)

Cactus 1 (3,2%)

A fast flowing river that 1 (3,2%)
one wants to pass without
Impossible  a bridge

Physics Wasteland 1 (3,2%)
A road full of 1(3,2%) 4 (12,9%)
impossibilities
Behind closed doors 1 (3,2%)
A disliked friend 1 (3,2%)
Disliked A poor orphan 1 (3,2%) 2 (6,5%)
Physics
Total 23 (74,2%)

Some of the metaphors with negative perceptions and explanations by pre-service teachers are
given below (S:Student, #: student number)

S18: “To me, physics is like a nightmare, because just like a nightmare, topics of physics
bother and overwhelmyou.”

S6: “To me physics is like cactus because whenever | think of something related to physics |
feel like being needled by the thorns of a cactus.

S16: “In my opinion, physics is like a road full of impossibilities, because it deals with
problems that seem hard or impossible to solve.

S27: “For me, physics is like a waste land because no matter how hard | study, | never get it
nor can | succeed.”

S38: “For me, physics is like an orphan because it is a complete torture; there is no way to
understand it. Even mathematics can be liked but not physics. You wouldn’t love it even if it were
your child.”

When pre-service teachers’ metaphors containing a negative perception towards physics,
categories related to these metaphors, and the necessary explanations were examined, it can be said
that they consider physics to be a field that is hard, difficult to understand, scary, painful, and disliked.

When findings were examined, it was seen that pre-service teachers’ metaphors containing a
positive perception were gathered under the categories mysterious physics 5 (16,1%) and useful
physics 4 (12,9%) (Table 3). It was determined that the most metaphors containing a positive
reception towards physics were under the mysterious physics category (16,1%). It was also determined
that the most frequently repeated metaphor in this category is puzzle 2 (6,4%).
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Table 3. Pre-service teachers’ metaphors containing a positive perception and the categories

Categories Name of metaphor Number of Total number  of
metaphors f (%) metaphors in category f
(%)
Puzzle 2 (6,4%)
1 0
Mysterious Endless tunnel 1(3,2%) 5 (16,1%)
physics
Bottomless pit 1 (3,2%)
Magic box 1 (3,2%)
Water in the desert 1 (3,2%)
Usetul Physics Understanding the world 1 (3,2%) 4 (12,9%)
Broccoli 1(3,2%)
Total 7 (22,6%)

It was determined that pre-service teachers used puzzle (2, 6,4%), endless tunnel (1, 3,2%),
bottomless pit (1, 3,2%), and magic box (1, 3,2%). It can also be seen that under the “useful physics”
category, they used water in the desert (1, 3,2%), understanding the world (1, 3,2%), and broccoli (1,
3,2%).

Some of the metaphors with positive perceptions and explanations by pre-service teachers are
given below (S:Student, #: student number)

S3: “For me physics is like a bottomless pit because the more you get into it, the more it draws
you in. It always consists something new, and it always has something mysterious.

S17: “For me physics is like a magic box because just like a magic box it deals with things
that surprise people.”

S1: “To me, physics is like broccoli because although it is not liked by many people itis highly
useful.”

When pre-service teachers’ metaphors containing a positive perception and their explanations
were examined, it was seen that pre-service teachers find physics useful although they do not like fit,
they believe that physics can reveal the unknown, and that they perceive of it as a mysterious field.

Discussion and Conclusion

In this study, it was determined that pre-service teachers generated 31 different metaphors
related to physics. 24 of these metaphors consisted of a negative perception, and only seven of them
consisted of a positive perception. In a similar study about pre-service science teachers by Sadoglu &
Uzun (2014), it was also determined pre-service had a negative perception against physics. It can be
seen that pre-service teachers’ metaphors with negative perception are gathered under such categories
as difficult physics, horrible physics, painful physics, impossible physics, and disliked physics. It was
revealed that the number of metaphors with negative perception in the difficult physics category is
higher compared to other conceptual categories. This result can show that pre-service teacher consider
physics to be a difficult concept. Another result obtained in the study is that “nightmare” as a
metaphor was the most frequently repeated one within conceptual categories. All these results show
that pre-service teachers perceive physics as a difficult to succeed in, difficult to understand, complex,
scary, painful, and dislike field. In the studies conducted on this topic, it was determined that pre-
service teachers do not like physics in which scientific knowledge is taught (Kapucu, 2014).
Moreover, many studies also reveal that physics is considered to be a difficult to understand, boring,
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and disliked as a class (Ornek, Robinson & Haugan, 2008; Redish, 1994). The reasons for this may be
the fact that students have difficulty drawing relations between concepts, that they have deficiency in
mathematical operations, and that physics mainly consists of abstract concepts (Aycan & Yumusak,
2003; Gill, 1999; Ornek, Robinson & Haugan, 2008; Orton and Roper, 2000; Sahin &Yagbasan,
2012). It is believed that students must have had negative experience related to physics since
metaphors reflect people’s experience and their conditions (Lakoff & Johnson, 2003). It was seen that
pre-service teachers who participated in this study were given physics course in the spring semester of
their freshman year and only for two hours. Moreover, it was determined that there are too many
learning outcomes in the curriculum. It is believed that revising the curriculum and providing
exercises that are related to daily life would help students develop a more positive attitude towards
physics as well as enable a meaningful learning (Usta & Ultay, 2015). When the conceptual categories
in which metaphors of pre-service teachers with positive perception are given were examined, it was
also determined that pre-service teachers think of physics as useful although they dislike it, that they
see it as a mysterious field, and that they believe that it would reveal the unknown. This result shows
that some of the pre-service teachers may have a positive attitude towards physics. In other studies, it
was indicated that metaphors can be used to determine the thoughts and attitudes towards a concept
(Dogan, 2014; Soysal & Afacan, 2012).

This study tried to describe pre-service primary school teachers’ perceptions of physics
through metaphors. As a result of the research done, it was determined in this study also that
metaphors could be used in determining pre-service teachers’ perceptions. It’s been believed that
primary school teachers play a significant role during formal education in shaping students’
knowledge of physics and helping them develop a positive attitude towards physics. Therefore, similar
studies on different topics may be done with pre-service primary school teachers. It is also believed
that metaphors that are formed to describe perceptions of physics, can be guides for physics teachers
in showing them what to do for a better physics education.
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