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Abstract
This study aimed to determine the attitudes and metaphorical perceptions of science teacher
candidates towards biology lesson. In the study, a mixed method and triangulation pattern was
used. A survey form developed by the researchers to determine the metaphorical perceptions of
the teacher candidates about biology lesson and their demographic information and a "Biology
Course Attitude Scale (BDTO)" were used to determine their attitudes towards the biology
lesson. SPSS package program was used for analysis of quantitative data and content analysis
technique was used for analysis of qualitative data. Metaphores developed by science teacher
candidates are alphabetically ordered; coded, categorized, percent and frequency values are
calculated. Participant teacher candidates' attitudes towards the biology lesson in general were
found to be positive at the "I agree" level. As a result of the research, it was determined that the
teacher candidates' attitude scores related to the biology lesson did not show any significant
difference according to gender and grade levels. It was determined that science teachers
candidates participating in the research had 117 valid metaphors and 57 different metaphors for
the biology lesson, and the metaphors of "life" (f = 37) and "water" (f = 6) were the most

frequently produced metaphors.
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Contribution of this paper to the literature
This research is the only study that examined teacher candidates' attitudes and perceptions
towards biology course in mixed methods and in the same research.

1. Introduction

Biology analyzes the molecules and cells forming the living things on a microscopic scale and the whole world
of living creatures on a global scale (Reece et al., 2013). The world of living things comprises a broad range of
ecosystems varying from 10 km depths of the oceans to 65 km altitudes of the atmosphere (Lodish et al., 2011).
From this aspect, biology can be regarded as a branch of science involving social, environmental and health issues
like the composition of the soil, agriculture, animal husbandry, nutrition, diseases, marriage, family relations,
learning, memory, and environment, suggesting solutions to many problems related to these issues, presenting the
latest developments in human life day by day, and proliferating.

The shortage of knowledge about biology often caused problems and has continued to create them. Namely,
people with little or no knowledge have resorted to violence and even murdered women in many parts of the world
because they did not give birth to boys for long years (Simsek, 2011; Unal, 2005). Still, a person knowing the
tundamental matters about fertilization, one of the biological matters, comprehends that the element determining
the male gender is the "Y" chromosome and is transferred from father to son so that the mother has no
involvement in this issue.

Biology is significant in resolving numerous environmental problems. As a result of people's inappropriate
behaviors, biodiversity is shrinking, global climate change is undergone, and the incidents like glacier melting and
droughts are increasing rapidly (Tosun, 2011). The reason behind them is the shortage of knowledge about biology
or negative attitudes toward environmental issues (Atasoy & Ertiirk, 2008) because environmental education and
awareness can be obtained through biology courses (Atasoy & Ertiirk, 2008; Unal. & Dimigki, 1999).

Biology is essential to solving problems associated with human health (Tosun, 2011). Biological significance of
toods, sufficient and well-balanced nutrition, health problems in case of malnutrition can be obtained to individuals
within the scope of biology courses. The level of social awareness about drugs and particularly antibiotics also
necessitates biology knowledge.

Biology knowledge can only be obtained with biology courses and decisive attitudes and positive insights.
Rodrigues, Santos, Teixeira, Gonela, and Zanetti (2012) described the attitude as “an essential structure for
comprehending a person's tendency to adopt and sustain specific standards of behavior.” It contains sentiment and
prepares for behavior. Therefore, the individual initially obtains knowledge of the object, then displays his or her
situation as an affective response and eventually converts it into behavior. Hence, attitude exists at the source of all
human behavior. Attitudes toward biology consist of students' feelings like interest, like and dislike, and the scale
of attitude measures this (Comert, 2014). Students are usually unresponsive to the biology course and have adverse
attitudes because they often regard it as trivial (Oztirk-Akar, 2014). In such an area of concern in life, giving
decisive attitudes to students should be one of the principal objectives of the curriculum at all levels.

Metaphors can be a tool for ascertaining the perceptions of individuals about a subject. We can define them as a
tool to facilitate understanding the lesser-known objects, events, concepts, facts, theories by using the known
tfeatures of the objects, events, concepts, phenomena, theories. Hence, metaphors present assistance in
understanding, describing, and structuring a new phenomenon (Morgan, 1998). Forceville (2002) asserts that a
metaphor has three principal components: the subject of the metaphor, its source, and characteristics adding to the
subject of metaphor. For instance, in the sentence, "Children are the architects of the future because they will shape
our future," the word "children" is the subject of metaphor, the word "architects of the future" the source of
metaphor, and the expression, "because they will shape our future" is the characteristic adding to the subject of
metaphor (Ummanel, 2017). Metaphors are used for developing the insight and understanding of learners and
identifying how they regard an object, event, situation (Zheng & Song, 2010). Currently, it is intended to ascertain
the perceptions of participants through metaphors in various studies.

Perception has central importance for any discipline concerning human behavior and learning. In various
studies on observing teachers' views about various subjects, perceptions were determined to guide teachers'
instructional behaviors. Still, perception is a theoretical structure exhibited with assistance. One of the factors
presenting such assistance to the individual is metaphors (Zheng & Song, 2010). In the study, it is intended to show
prospective teachers' perceptions about the biology course through metaphors. Cognitive, affective, and behavioral
characteristics of the course can be settled with metaphors created by prospective biology teachers presenting the
essential information about life, and the necessary actions to increase the attitude level, in other words, to provide
better biology education, can be revealed.

In the literature, students' attitudes toward biology course are studied at the level of high school (Aktas, 2012;
Atik, Kayabasgi, Yagci, & Unli-Erkog, 2015; Comert, 20145 Ekici & Hevedanli, 2010; Konu, 2017; Onder, 2015;
Ozatli, 2006; Pehlivan & Koseoglu, 2010; Semenderoglu, 2012; Yapicl, 2015). Kabaca (2013) analyzed the attitudes
of prospective classroom teachers, and Koseoglu (2010) examined the attitude of prospective biology teachers.
There are relatively few studies on this subject (Usak et al., 2009). Besides, various studies analyzing students'
metaphoric perceptions about the concept of biology (Giirbiizoglu-Yalmanct & Aydin, 2013; Harman & Cokelez,
2017; Ulukok, Bayram, & Selvi, 2015; Yapicl, 2015) are found, while no study on the direct metaphoric perceptions
of prospective biology teachers was encountered. Prospective teachers' attitudes toward science are thought to be
useful in improving positive/negative metaphors (Harman & Cokelez, 2017; Osborne, Simon, & Collins, 2003).
Thornbury (1996) asserts that the impact of education on individuals will be partial if no regulation on the
awareness level of attitudes is practiced. Hence, ascertaining the attitudes and metaphoric perceptions of
prospective teachers toward the biology course is essential to make them aware of their attitudes and perceptions
toward the biology course, conveying the data linked to science rapidly developing and presenting the knowledge
to humans.
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This study aims to ascertain the attitudes and metaphoric perceptions of prospective teachers toward biology
courses. Determining the level of it, how they interpret this course, and display their positive or negative attitudes
are central points of research. In this context, the answers to the following questions were inquired:

1. What are the prospective teachers' attitudes toward biology course? Do they vary by the gender and class levels
of prospective teachers?

2. What are the metaphors oftered by prospective teachers concerning biology course? Under which conceptual
categories are they collected?

2. Method
2.1. Research Model

In the research, a triangulation design, one of the mixed methods, was used. Dogru, Gengosman, Ataalkin, and
Seker (2012) stated that the mixed model is the least used research model in biology. Therefore, the research is
expected to add to fill an essential gap in the literature.

2.2. The Study Group of Research

The study group of the research consisted of prospective teachers training at the department of science
education at the faculty of education at Katkas University in Turkey. Criterion sampling, one of the purposive
sampling methods, was practiced. The criterion requires that prospective teachers took the biology course.
Theretore, the study was conducted with 136 prospective teachers in the second (n = 66), third (n = 52), and fourth
(n = 18) classes of Science Education Department. 65% (n = 89) were female participants.

2.3. Data Collection Tools

The data were obtained by a questionnaire formed by the researchers and the Biology Lesson Attitude Scale
(BDTO) by Tosun (2011). The part including participants' demographic information and the part in which
participants were required to complete the sentence "Biology course is like or similar to ..../ because ..." constitute
two parts of the form. The BDTO was designed as a 5-point Likert-type and involved 36 items in one dimension.
The variance defined by this single factor was assessed as 54.98%. 7 of 36 items indicated negative attitudes, and 29
of them displayed positive attitudes. The Cronbach-Alpha reliability coefficient of the scale was determined as .96
and in this research, Cronbach-Alpha reliability coefficient of the scale was found to be .89.

2.4. Data Analysis

In the analysis of quantitative data, descriptive analysis, independent groups t-test, and ANOVA test were
practiced. The analysis and interpretation of metaphors developed by prospective teachers were conducted by
considering the five stages below developed by Saban (2009) following the content analysis technique.

1. Coding: Metaphors created by participants were ordered and coded in alphabetical order.

2. Classification: These metaphors were analyzed in terms of the subject of the metaphor, its source, and the
convenience of the characteristics adding to the subject of metaphor. From the content analysis, 117
confirmed, and 57 different metaphors were acquired.

3. Category Development: It was analyzed how 57 different metaphors were conceptualized, and the relevant
metaphors were grouped under a single category, and 16 conceptual categories were created.

4. Validity and Reliability: A field expert and an educational science expert were asked to ascertain whether the
metaphors describe the associated conceptual category. The reliability of the research was assessed using
the formula (reliability= consensus/ consensus+dissensus) by Miles and Huberman (1994). Accordingly,
the consensus was ensured with experts on 16 conceptual categories, and the reliability level was 91%.

5. Transferring Data to Computer Environment: Metaphors were transferred to the computer environment, and
the number (f) and percentage (%) of each metaphor were estimated.

3. Findings

Table 1 shows a descriptive analysis of the biology course attitude scale scores of prospective teachers.

Table-1. The descriptive analysis of the answers to the biology course attitude scale.

Min. Max. ; ss

Biology course attitude scale 1 5 3.55 .96

In Table 1, the attitude scale scores of the participants were observed to be positive at the dimension of
“agree.” The item mostly agreed by the candidates was “I believe that what I learned in biology course was helptul

for me” (X item10—=4.28; SSitem10=.82), but the item with the lowest participation level by the prospective teachers was

“no one has no shortage of biology knowledge” ( X emos=1.55; SSitemes=.89). These results reveal that the attitudes of
the participants toward the biology course are high.

Table 2 displays the results of data analysis on the prospective teachers' attitudes toward biology courses for
the difference by gender.

Table-2. The result of t-test analysis of the participants’ biology class attitude scale by gender.
Results of Levene-Test
Gender N ; ss t df P F P
Female 89 125.15 14.62 1.53 | 136 2% 2.66 .10
Male 49 120.85 17.72

Note: p*<.05.
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When the average attitude scores of participants were examined in Table 2 by gender, the mean attitude scores
of female participants were seen to be higher than that of male participants. Still, no significant difference was
determined between the mean scores. It reveals that male and female participants' attitudes are similar to each
other.

Table 3 presents the data analysis results of prospective teachers' attitudes the diftference by class level.

Table-3. The ANOVA test results of biology courses attitude scale of the participants by class level.
Class Level Sum of Square sd Mean Square F P
Inter-group 1178,50 3 392.83 1.58 .19%
Intra-group 33204.66 134 247.79
Total 34383.16 137

Note: p*<.05.

In Table 3, no significant difference was observed between the prospective teachers' attitude levels by class (p>
.05). It shows that the attitudes of prospective teachers in the second, third, and fourth classes are close to each
other.

In Table 4, metaphors created by prospective teachers concerning biology courses are displayed together with
their frequency and percentage values.

Table-4. Metaphors created for the biology course, frequency and percentage values.

Metaphor F % Metaphor F %

Weight 1 .85 Torture 1 .85

Anatomy 1 .85 Jenga 1 .85

Antique Car 1 .85 Heart 2 1.70
Driving a car 1 .85 Cat 2 1.70
Research 1 .85 Exploration 2 1.70
Riddle 3 2.56 Chemistry 2 1.70
Living things 3 2.56 Book 1 .85

Flower 3 2.56 Labyrinth 2 1.70
Chocolate 1 .85 Lahmacun 1 .85

Drilled plastic bottle 1 .85 Machine 1 .85

Trouble 1 .85 Matryoshka 1 85

Nature 1 .85 Miracle 1 85

Doctor 2 1.70 Oxygen 1 85

Domino 1 .85 Organ 2 1.70
Friend 1 .85 Guide 1 .85
Looking to the earth from space 1 .85 Art 1 .85
Universe 1 .85 Verbal lesson 2 1.70
Memorizing 1 .85 Water 6 5.13
Fenerbahge 1 .85 Poetry 1 .85
Sapling 1 .85 Prayer bead 1 .85
‘Whirlpool 1 .85 Science 4 3.42
Shadow 1 .85 Horizon line 1 .85
Rose 1 .85 Adaptation 1 .85
Sun 1 .85 Space 1 .85
Dream 1 .85 Life philosophy 1 .85
Life 387 31.63 Life coach 1 .85
Life Sciences 1 .85 Puzzle 3 2.56
Drug 1 .85 Food 1 .85
First aid kit 1 .85

In Table 4, participants were observed to create 117 confirmed metaphors. Metaphors mostly created were
“life” (1=37; %31.63), “water” (f=6; %5.13), and “science” (f=4; %3.42). In Table 5, the metaphor groups of
conceptual categories are presented.

In Table 5, metaphors are classified under 16 conceptual categories. The number of metaphors for the source of
life category is 9. In this category, prospective teachers asserted that biology course is a field comprising almost all
kinds of knowledge and skills about life, and this course is essential such as water, sun, heart, and oxygen. One of
the participants stated, “Biology course is like life because biology is everywhere and necessary”(S113) while the
others said “Biology course is like life because it is a living branch of science” (Student [S7] 118), and “Biology is like water
because there is no life without water just like in biology (S136).”

The most frequent created metaphors in “a group of topics related to each other” category are “riddle” (f = 3),
and “puzzle” (f = 8). Candidates stated that each riddle and puzzle has interrelated parts in itself like the rings of a
chain, that the completion of the riddle and puzzle is not possible if even one of the pieces is absence, that the
subjects of the biology course are linked with each other like the rings of a chain. Accordingly, the opinions of the
candidates are: “Biology lesson is ltke a puzzle because we reach the whole when we compile the pieces’ (S120); “Biology is
ltke a puzzle because every learned information is like the complement of the earlier one” (S58); “Biology is like a Jenga game
because it needs self-confidence and not everyone can understand it.” (S107).
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Table-5. The conceptual categories of metaphors created for biology course.
Conceptual Categories f % Metaphors Number of metaphor
Source of life 52 | 48.44 | Life, Life sciences, sun, water, 9
heart, oxygen, organ, shadow, life
philosophy
A group of topics related to each | 10 8.46 | Riddle, machine, domino, 6
other matryoshka doll, puzzle, Jenga
A branch of science 7 5.98 | Anatomy, science, chemistry 3
A discipline requiring effort 5 4.27 | Flower, sapling, rose 3
A discipline including natural | 5 4.27 | Nature, living things, adaptation 3
knowledge
A pleasant discipline 5 4.27 | Chocolate, food, lahmacun, 5
Fenerbahge, driving a car
An afflicting discipline 4 3.41 | Weight, torture, trouble, prayer 4
bead
A discipline including medical 4 3.41 Doctor, first aid kit, drug 3
knowledge
A discipline with limitless | 4 3.41 | Horizon 4
knowledge line, space, universe, looking  to
the earth from space
A guiding discipline 4 3.41 Friend, life coach, guide, book 4
An ungrateful discipline 4 3.41 | Cat, drilled plastic bottle, antique 3
car
A discipline leading to be an | 3 2.56 | Research, exploration 2
explorer
A challenging discipline to learn 3 2.56 | Memorizing, verbal lesson 2
A group of complex topics 3 2.56 | Labyrinth, whirlpool 2
A discipline giving an aesthetic | 2 2.29 | Art, poetry 2
spirit
A discipline evoking admiration 2 2.29 | Dream, miracle 2

The most frequent created metaphor in “a branch of science” category was medicine (f = 4). The prospective
teachers said medical science deals with human physiology and biology course include subjects explaining human
anatomy just like medical science, and they created the "medicine" metaphor associated with it. One of them stated,
“Biology is like medicine because it introduces our body” (S72). Also, anatomy and chemistry metaphors were created.
For example, (S59) stated, “Biology is like chemistry because it analyzes living things to the tiniest building block.”

In “a discipline requiring effort” category, they created three metaphors, such as flowers, saplings, and roses.
They generally stated they grew and developed as a result of a process requiring labor such as watering and
maintaining the plants and the biology lesson requires working, labor and effort, just like plant growth, and its
scope could be learned and conveyed into a life better as long as one studies it. One of them said, “Biology lesson is
like sapling because it is more clearly understood as necessary effort are exerted, like the transformation of an adequately
walered sapling into a tree (§21).”

In “a pleasant discipline” category, prospective teachers expressed they considered the biology course exciting
and pleasant, and created metaphors by connecting them with the concepts giving pleasure and excitement. Hence,
(S92) said, “Biology lesson is like driving a car because it gives fun as you learn.”

In “an afflicting discipline” category, prospective teachers displayed their negative attitudes with metaphors.
For instance, one of the candidates stated, “Biology is like weight because not everyone can lift it.” (S106), and the other
candidates, “Biology is like trouble because suffering from it never ends” (S14). In “an ungrateful discipline” category,
they exhibited their negative attitudes because they considered it needs a constant effort, and the knowledge
acquired by long efforts was forgotten in a short time if the effort reduced. They created metaphors like “Biology
lesson s like a cat because it is ungrateful and quickly forgotten.” (S51); “Biology is like an antique car because if you care, it
will work; if you do not, it will leave you in the road” (S7). In “a tough discipline to learn” category, they said that
although the biology course is in numerical courses, its scope included verbal knowledge and was usually learned
by memorizing, and hence the biology course was challenging to learn. One of them stated, “Biology lesson is like
memorizing because it includes a lot of verbal knowledge and success is difficult without memorization” (S97). In “a group of
complex issues” category, they asserted that the scope was pretty complicated, the subjects were highly related to
each other, and that reaching a meaningful whole with the information gained from the course was challenging.
One of them expressed, “Biology lesson is like a whirlpool because everything is associated with each other” (S 64).

In “a discipline including medical knowledge” category, the most created metaphor was “doctor” (f = 2). The
participants asserted that doctors were included in defining the area, causes, and treatment of various diseases in
our body and that the biology course presented information just like a doctor in terms of human anatomy, potential
damage to it, and different treatments. One of the candidates said, “Biology is like a doctor because it assists us in
predicting the cause of troubles in our bodies.” (S67).

In “a discipline including limitless knowledge” category, prospective teachers said that the framework of the
course was limitless, just like a horizon line, space, universe, and looking to space. The opinions of some of them
are as such: “Biology is like a horizon line because you can never approach and fully comprehend it even if you think you get
close.” (S40); “Biology is like space because you cannot help exploring it.” (S96).

In “a guiding discipline” category, they said that real friends, life coaches, guides, and books direct individuals
about how they act, and biology courses generally present information about body structure and life. One of them
said, “Biology is like a friend because life cannot be continued without it.” (S98). However, others stated, “Biology is like a
life coach because it explains everything about our body and health.” (S70).

140

© 2020 by the authors; licensee Asian Online Journal Publishing Group



Asian Journal of Education and Training, 2020, 6(2): 186-143

In “a discipline leading to be explorer” category, the metaphor frequently created was “exploration” (f = 2).
They created metaphors by asserting that new information was obtained as they explored and that biology course
was open to getting new knowledge in almost every course. For example, one of the candidates said, “Biology s like
exploring because new information facilitates learning.” (S 34).

Through these metaphors in “a discipline giving aesthetic spirit” category, they declared the organization of
subjects of biology courses, and visuals presented during the description of subjects produced aesthetic spirit. One
of them said, “Biology is like art because their subjects are in order and please to the eye.” (S128); the other, “Biology is like
poetry because just as poetry exhibits our feelings, biology shows details about our nature and body structure.” (S111). In “a
discipline evoking admiration” category, two metaphors (imagination and miracles) were created by two
prospective teachers. They stated that the subjects of biology courses were fascinating and evoked admiration with
its detailed knowledge. One of them said, “Biology s like a dream because it has many beauties, it fascinates you, and you
do not want it to end.” (S83).

4. Discussion and Conclusion

In the research, prospective teachers' attitudes generally were positive at the level of “agree.” In the literature,
there are various studies on students' positive attitudes at the primary, middle, and high school levels (Erdemir &
Bakirci, 2009; Hussaini, Foong, & Kamar, 2015; Mutlu, 2006; Prokop., Tuncer, & Chuda, 2007; Trumper, 2006).
However, in a few studies, students were found to be prejudiced toward biology courses and dislike them and have
a negative attitude (Giil & Yesilyurt, 2010). In the study by Ekici and Hevedanli (2010) investigating the attitudes
of high school students, students were found to have a modest attitude. According to the research, positive
attitudes can be linked with the students' past experiences, teachers, professors giving biology lessons, and the
students themselves. The fact that prospective teachers are interested in biology and faculty members' ability is to
link the course to daily life, to make students like the course, and to create awareness about its advantages may
create such a result. Factors positively affecting students' attitudes are teacher's desire to make students like the
course, connecting the course with daily life, illustrating the application fields of course in professional life,
highlighting the role of course in the improvement of critical thinking and reasoning skills, decisive communication
with students, the students' interest in the course, self-confidence in learning the course (Arici, 2013; Sarier, 2016).
Attitudes, a part of the education process, have a meaningful impact on learning. Decisive attitudes of students
cause an improvement in academic success (Uyanik, 2017; Yenilmez & Ozabaci, 2003). Therefore, it is essential to
plan and conduct the teaching and learning process of the course to develop it. The instructors should be informed
about factors influencing the attitude toward the course and should arrange the teaching practices accordingly.

In the study, no significant difference was observed in science teachers' attitude scores by gender. In several
studies, no difference was found in attitude scores of the learners by gender (Hussaini et al., 2015; Nasr & Soltani,
2011; Usak et al.,, 2009). In various studies, the scores were decided to reveal a significant difference on the side of
temales (Cevik & Ekici, 2008; Ekici & Hevedanli, 2010; Mutlu, 2006; Pehlivan & Koseoglu, 2010; Prokop, Prokop,
& Tunniclifte, 2007; Tosun, 2011; Uyanik, 2017). The reason for obtaining such findings may include many factors
like lecturers, students, the content of the course, learning environment. The similarity of teaching strategies,
methods, and techniques used by teaching staff conducting biology courses in the faculty where the research is
done may cause the prospective male and female teachers to like biology courses at almost equal levels and develop
a positive attitude. The content of the course could stimulate interest in both genders, and prospective teachers
tound the course essential and necessary. As a result of the first sub-problem of research, the fact that the item with
the highest level of participation was" I believe what I learned in biology course was helpful for me" confirms this
interpretation.

In the study, no significant difference was found between the attitudes of biology teachers by class levels.
Similar results existed in Gil and Yesilyurt (2010) research. One probable reason may be the distribution of
biology-related courses in the science teaching undergraduate curriculum according to classes. In science teaching
curriculum of Higher Education Institution (2006) the courses “general biology-I" and “general biology laboratory-
[” in the third term, “general biology-II" in the fourth term, “general biology laboratory-II" and “conservation of
natural life” in the fourth term, “human anatomy and physiology” in the fifth term, “genetic and biotechnology” and
“environmental science” and “environmental science” in the sixth term, “evolution” in the seventh term, “food
chemistry and biological importance of food” in the eighth term were given. In other words, in the six terms of
eight-term education, prospective science teachers receive biology courses. Still, this result gained from the
research is different from the results of the researches in which the attitudes of students declined as the class level
increased (Baykul, 1990; Pehlivan & Késeoglu, 2010; Prokop. et al., 2007). The fact that the sample groups of these
researches composed of secondary level students may have caused to different conclusions. The lack of studies
analyzing the attitudes by class levels is a significant gap to be filled in the literature. Researching with other
population and sample to examine the attitudes of university students or prospective science teachers by class level,
or conducting studies to reveal the attitudes of university students from different class levels is recommended to
contribute to the literature.

It was concluded that prospective teachers created 57 different metaphors. The most frequently created
metaphors are “life” (f = 37) and “water ”(f = 6). They asserted that biology is a course covering almost all kinds of
knowledge and skills associated with life and that the knowledge and skills gained in this course are an essential
need, like water. Harman and Cokelez (2017) discovered that metaphors frequently created are “life” and “water”.
Ulukok et al. (2015) declared that "life" is one of the initial images coming to the minds of the majority of
prospective science teachers on the concept of biology. Likewise, in the study by Yapici (2015); Giirbtizoglu-
Yalmanci and Aydin (2013) the most frequently created metaphor was determined to be the "life."

In the research, 16 conceptual categories were developed by considering the characteristics of metaphors
created by prospective teachers. The categories such as biology as a source of life, a group of topics related to each
other, a discipline requiring effort, a discipline including natural knowledge, a pleasant discipline, a discipline including
medical knowledge, a discipline including limitless knowledge, a guiding discipline, a discipline leading to be an explorer, a
discipline giving an aesthetic spirit, and a fascinating discipline include positive metaphors. Some of these
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categories are similar to the research conducted by Ulukok et al. (2015); Yapic1 (2015); Giirbtizoglu-Yalmanci and
Aydin (2013). The reason for the positive metaphors involves that the prospective teachers can like the lesson
because they affiliate the subjects with the daily life, have pleasure, get the information they need in daily life, and
get an opinion about the source of the information they frequently practice. Besides, the categories of biology as an
ungrateful, tough to learn, and complex topics created in the research involve negative metaphors. The categories
like a challenging discipline to learn and complex topics are included in the category of "difticult and complex" in
Harman and Cokelez (2017). One of the sources of these negative metaphors for biology may be the uninterested
experiences of prospective teachers in the past because one of the factors influencing the formation of attitudes is
the experience (Tavsancil, 2014).

Negative attitudes can lead to various levels of negativity in prospective teachers' obtaining knowledge within
the scope of a biology course, creating new knowledge and attitudes toward teaching biology subjects in the future
years of their career. Therefore, it is recommended that these negative attitudes of prospective teachers be altered
into positive through a well-arranged education process. The faculty members must take responsibility. At the
beginning of the academic year, teacher educators can determine the prospective teachers' attitudes using
metaphors, identify the reasons for negative attitude with the sources of metaphors and conduct studies like new
activities, the student-based arrangement of the learning environment with visual activities, research-based studies,
usage of the laboratory to eliminate this situation.
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