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Biology, in its simplest sense, refers to the study of living
organisms and is one of the branches of science that is closest to
humans due to its areas of study. Therefore, the true conception of
terms of biology is of crucial importance for both education and
personal development of individuals. This study aimed to identify
the misconceptions of pre-service science and biology teachers
about the alternation of generations and to correct misconceptions
according to a set of instructions designed by the researchers. The
research was carried out in the 2018-2019 academic year. Inthe
present study, application-oriented action research, which is one
of the qualitative research methods, was used. The sample
consisted of 130 pre-service teachers who were studying science
and biology teaching at a state university in Turkey. The data were
collected using a semi-structured interview form designed by the
researchers. The findings of the study showed that all pre-service
science and biology teachers who participated in the study had
misconceptions about the scientific definition of alternation of
generations and about what organisms undergo alternation of
generations. Pre-service teachers’ misconceptions about the
alternation of generations were dispelled after the implementation
of the instruction designed within the scope of the study. It can
thus be said that the instruction is effective in eliminating pre-

service teachers’ misconceptions about the alternation of
generations.
Anahtar Kelimeler: Alternation of generations, sexual

reproduction, misconceptions, pre-service science teachers, pre-
service biology teachers
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Ogretmen Adaylarinin D6l Almasina Yonelik Kavram Yanilgilarinin Belirlenmesi
ve Giderilmesi

Oz

En genel tanimiyla canli bilimi olarak bilinen biyoloji, icerdigi konular nedeniyle
bireylere en yakin bilim dallarindan biridir. Bu nedenle biyoloji ile ilgili kavramlarin
dogru bilinmesi bireylerin hem egitim-6gretim hem de kisisel gelisimleri icin oldukga
onemlidir. Bu aragtirmada, fen bilgisi ve biyoloji 6gretmen adaylarmin dol almasi
konusuna yonelik kavram yanilgilarinin belirlenmesi ve hazirlanan yonergeye gore
giderilmesi amacglanmistir.  Arastirma, 2018-2019 egitim ogretim  yilinda
gerceklestirilmistir. Arastirmada nitel arastirma yontemlerinden biri olan uygulama
odakli eylem arastirmasi kullanilmigtir. Arastirmanin ¢alisma grubu, Tiirkiye’deki bir
devlet tiniversitesinin fen bilgisi ve biyoloji 6gretmenligi anabilim dalinda 6grenim
goren 130 Ogretmen adayindan olusmaktadir. Veriler, arastirmacilar tarafindan
hazirlanan yar1 yapilandirilmis goriisme formu ile toplanmistir. Arastirma bulgularina
gore, arastirmaya katilan fen bilgisi ve biyoloji 6gretmen adaylarmin tamaminda dol
almasinin  bilimsel tammminda ve hangi canlilarm dol almasim gergeklestirdigi
konusunda kavram yanilgilarina sahip oldugu gortlmiistiir. Arastirma kapsaminda
uygulanan yonerge sonucunda ise, 6gretmen adaylarimin dol almasina yonelik kavram
yanilgilarinin  giderildigi belirlenmistir. Bu sonuca gore, hazirlanan yonergenin
ogretmen adaylarinda dol almasina yonelik kavram yanilgilarinin giderilmesinde etkili
oldugu soylenebilir.

Keywords: Dol almasi, eseyli tireme, kavram yanilgilari, fen bilgisi 6gretmen aday,
biyoloji 6gretmen aday1

Introduction

In today’s world, societies that have readily available access to information face
extinction. For this reason, educational systems play a key role in educating
individuals who produce information, know how to produce information, and
accurately communicate the produced information (Ozdemir & Dindar, 2013).
However, numerous problems are experienced while educating individuals. The
leading problems are misconceptions that hinder learning new concepts. A
misconception is defined as unscientific concepts that are taught by a teacher who
has misconceptions or generally learned by living (Baysen, Giineyli & Baysen, 2012).
In other words, misconceptions refer to the inconsistency between the existing
scientific definition of a concept and the definition formed by learners in their mind
(Gonen & Akgiin, 2005). Misconceptions might be related to any subject and develop
in individuals in any age group. Due to these features, misconceptions pose major
obstacles to new learnings (Ubuz, 1999). More importantly, arduous work is needed
to correct misconceptions because it is hard to dispel misconceptions (Yagbasan &
Giilcigek, 2003). Misconceptions, especially in science education, cause a number of
problems (Kizilcik & Giines, 2011). Individuals with misconceptions have difficulty
accepting scientific information about a given concept and resist change. However,
for effective science teaching, it is essential to establish an accurate connection
between old and new information through the correction of misconceptions
(Aydogan, Giines & Giilgigek, 2003). To achieve this, it is of major importance to first
identify misconceptions about a given subject and then use new strategies to
eliminate these misconceptions (Karakuyu & Tuytiz, 2011).
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Biology, in its simplest sense, refers to the study of living organisms and is
one of the branches of science that is closest to humans due to its areas of study.
Therefore, the true conception of terms of biology is of crucial importance for both
education and personal development of individuals. Alternation of generations is an
important concept related to the reproduction of organisms. Organisms that
reproduce sexually have both diploid and haploid cells. For example, in animals that
reproduce sexually, a multicellular organism develops when only diploid cells are
divided by mitosis. Haploid cells do not divide but become gametes. In contrast, in
plants, mitosis occurs in both diploid and haploid cells; thus, plants have two
multicellular phases: diploid and haploid. This life cycle, found in all plants, is called
“alternation of generations”. The diploid phase of the life cycle is called sporophyte
and produces haploid spores. The haploid generation is called a gametophyte and
produces gametes (Russell et al., 2011, p. 589). In the alternation of generations, an
organism undergoes the haploid and diploid phases, both of which are multicellular.
Alternation of generations is the type of life cycle that occurs in many multicellular
protists, terrestrial plants, and some fungi. The term describes the life cycle by which
a multicellular, diploid, spore-producing organism a multicellular, haploid, gamete-
producing organism (Reece et al., 2013, p. 602; Sadava et al., 2014, pp. 222 & 573).
Alternation of generation is a universal feature of the life cycles of terrestrial plants.
There are two distinguishing features of the alternation of generations:

e The life cycle includes both a multicellular diploid phase and a

multicellular haploid phase.

e Gametes are produced by mitosis, not by meiosis. Meiosis produces

spores that grow into multicellular haploid organisms (Freeman et al.,
2014, p. 565; Sadava et al., 2014, p. 592; Simon et al., 2017, p. 320).

The subject of cell divisions and reproduction in organisms is included in the
biology and science curricula from middle school to undergraduate education.
Therefore, pre-service teachers, who will soon be actively engaged in teaching within
the educational system, must have an excellent command of this subject. However,
pre-service teachers might have misconceptions about cell divisions and
reproduction in organisms. The literature includes several studies on the
identification and elimination of misconceptions about the reproduction, growth,
and development of living beings. Murat, Kanadli, and Unisen (2011) explored
seventh-grade students’ misconceptions about the reproduction, growth, and
development of animals and found that their misconceptions stemmed from media
and previous observations. Dagdelen and Kosterelioglu (2015) investigated the effect
of conceptual change texts on the correction of misconceptions in the “people and
management” and found that conceptual change texts were effective in correcting
misconceptions in 4th graders in a primary school. Alkan, Akkaya, and Koksal (2016)
identified pre-service science teachers’ misconceptions about mitosis and meiosis
using a modeling approach. Gonzalez-Gémez, Airado-Rodriguez, Acedo, and Nifio,
(2017) studied the change in elementary school students’” misconceptions about
material composition after a theoretical-practical instruction.

It has been long observed both in and out of the classroom that when pre-
service teachers see sexual and asexual reproduction in the reproductive cycle of an
organism, they most often perceive this cycle as the alternation of generations. When
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pre-service teachers were asked about the cause of their perception, they stated that
they had learned in high school while preparing for university entrance exams and
this was what had been written in textbooks and sourcebooks. A student’s first
encounter with the concept of alternation of generations throughout the educational
system takes place in high school. It was found that the biology textbooks and
sourcebooks published by the Turkish Ministry of National Education (MoNE)
define the reproductive cycle of the human malaria parasite Plasmodium and the
female Anopheles mosquito as the alternation of generations. The Biology
Curriculum includes the following learning outcomes: “10.1.1.3. Explains asexual
reproduction with examples” and “10.1.2.2. Explains sexual reproduction with
examples” (MoNE, 2018a, pp. 19-20). The Science Curriculum includes the following
learning outcome “F.7.6.2.1. Compares the types of reproduction in plants and
animals” (MoNE, 2018b, p. 45). Given these learning outcomes, pre-service biology
and science teachers are expected to know the types and mechanisms of sexual and
asexual reproduction. Teachers who have scientifically incomplete or inaccurate
knowledge or misconceptions cause students to develop the same misconceptions.
Thus, in-service and pre-service teachers must have no lack of scientific knowledge
and no misconceptions. However, a search of the literature has shown that not much
research has investigated the concept of alternation of generations among pre-service
teachers who will soon be actively engaged in teaching. This study aimed to identify
the misconceptions of pre-service teachers about the alternation of generations and to
correct misconceptions according to the designed instructions. Against this
background, it is hoped that this research will contribute to the literature by helping
correct pre-service teachers’ misconceptions about the alternation of generations.

Method
Research Model
In this study, application-oriented action research, which is one of the qualitative
research methods, was used. Application-oriented action research is a method used
by researchers to find solutions to a problem and to improve the learning levels of

individuals (Creswel, 2005).

Research Sample

The sample consisted of first-year and fourth-year students who were studying
science and biology teaching at a state university in Turkey during the 2018-2019
academic year. The reason for selecting first-year students was to reveal
shortcomings in secondary education because they started university education not
long ago. The reason for selecting fourth-year students was that they were on the
verge of completing their university education and starting their professional career.
The sample consisted of 130 pre-service science and biology teachers. Table 1 shows
the distribution of demographics of the pre-service teachers who participated in the
study.



Identifying and Correcting Pre-Service Teachers' Misconceptions 1051

Table 1.

Demographics of the sample
Department Grade (Years) Number (N) Percentage (%)
SEw— R g
Science Teaching itsftl };e::‘ gg é;?

As seen in Table 1, 54.2% of the pre-service biology teachers were in their first
year (N=19) and 45.8% were in their fourth year (N=16). 47.3% of the pre-service
science teachers were in their first year (N=45) and 52.7% were in their fourth year
(N=50). A total of 20 pre-service teachers including 5 first-year and 5 fourth-year pre-
service biology teachers and 5 first-year and 5 fourth-year pre-service science
teachers were recruited in the application phase of the study on the basis of
voluntary participation.

Data Collection and Analysis

Pre-service science and biology teachers” knowledge and misconceptions about the
alternation of generations were identified in the first phase of the study. In this
phase, the data were collected using semi-structured interview form designed by the
researchers. The semi-structured interview form consisted of two open-ended
questions. These questions are as follows:

e What is the alternation of generations (metagenesis)?

e What organisms have an alternation of generations (metagenesis)?

For the validity of the questions, opinions were received from 1 professor
(biology education), 1 associate professor (biology education) and 1 biology teacher.
Pre-service science and biology teachers’ answers to the questions were analyzed
descriptively by two different researchers. To determine whether there is consistency
between the researchers after this coding, Miles and Huberman (2015) formulated the
formula (Reliability=Consensus/All opinions). As a result of the calculation,
reliability was calculated as 90%. In the following phase of the study, efforts were
devoted to dispelling pre-service teachers’ misconceptions about the alternation of
generations. To this end, 20 pre-service teachers were randomly selected from among
all participants on the basis of voluntary participation. The instruction on the
alternation of generations (metagenesis) prepared by the researchers was
implemented. The implementation period of the directive took 60 minutes.

The Instruction on the Alternation of Generations (metagenesis)
The following are the steps involved in the instruction on the alternation of
generations:

e A total of 20 voluntary first- and fourth-year biology and science students
were selected for the study group. The aim of this selection was to evaluate
their academic knowledge about the alternation of generations because the
tirst-year students had fresh knowledge acquired in high school and the
fourth-year students had advanced knowledge prior to graduation.
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e They were given worksheets showing the images of the life cycles of
Plasmodium, Bryophytes, Obelia and flowering plants. They were asked to
respond to the question “Which of them has an alternation of generations?”
The following are the examples of the images prepared within the scope of the

study to show the pre-service teachers the life cycles of bryophytes and plasmodium.
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Figure 1. The life cycle of Bryophytes

Gametes

Figure 2. The life cycle of Plasmodium

e The pre-service teachers were asked to write their responses on
another sheet and the sheets of those who completed writing were
collected and evaluated immediately.

e The images of the life cycles of Plasmodium, Bryophytes, Obelia and
flowering plants were distributed to the pre-service teachers and the
images were also projected on the board.

e Then, they were asked whether the diploid and haploid generations of
these organisms are unicellular or multicellular. The answers of pre-
service teachers were analyzed by the researchers.

e Later, they were asked whether gametes in these organisms are
produced by mitosis or meiosis. They were requested to discuss their
responses with the others. In this step, the views expressed by the pre-
service teachers were recorded by the researchers.

e After all pre-service teachers expressed their views openly, the
researchers explained two basic conditions scientifically required
defining a life cycle as an alternation of generations and the pre-service
teachers took notes.

e Then, the relevant pages of the scientific sources (Freeman et al., 2014;
Reece et al., 2013; Russell et al., 2011; Sadava et al., 2014; Simon et al.,
2017;) were opened and examined by pre-service teachers.

e In the last step, the pre-service teachers were asked to re-evaluate the
subject in light of the scientific explanations given by the researchers
and of the scientific books examined in the classroom.
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Findings
This section presents the findings obtained within the scope of the study. The first
question was “What is the alternation of generations?” The results were displayed in
Table 2.

Table 2.
Responses to the question “What is the alternation of generations (metagenesis)?”

Responses f % Examples of pre-service teachers’ views

S-5: It is the reproduction in which sexual reproduction follows
asexual reproduction.

S-9: It is the mating of two different species.

5-15: It means that mitosis and meiosis follow each other.

5-20: It is the exchange of genetic material.

5-42: It is a type of reproduction found in mosquito larvae.
5-60: It is asexual reproduction with successive phases.

5-72: It is sexual reproduction.

5-94: 1t is the type of reproduction found in frogs.

5-120: It is a type of reproduction found in butterfly larvae.
S5-124: It is the type of reproduction in which organisms
undergo self-fertilization.

Incorrect responses 130  100.0

Correct Response 0 00 -

As seen in Table 2, it was determined that 100% of the pre-service teachers (f =
130) were unable to describe the alternation of generations (metagenesis).

The pre-service teachers were asked to respond to the question “What
organisms have an alternation of generations (metagenesis)?” Table 3 shows the
relevant findings.

Table 3.
Findings on the responses to the question “What organisms have an alternation of generations
(metagenesis)?”

Organisms f %
Ferns 8 6.2
Bryophytes 20 15.3
Algae 6 4.7
Frogs 30 23.1
Butterflies 4 3.1
Flies 25 19.2
Dogs 1 0.7
Fungi 20 15.3
Bacteria 2 1.5
Sponges 4 3.1
Cnidarians 6 4.7
Starfish 4 3.1

As seen in Table 3, 23.1% (f = 30) of the pre-service teachers answered that
frogs have an alternation of generations, 19.2% (f = 25) answered that mosquitoes
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have an alternation of generations, and 15.3% (f = 20) answered that bryophytes have
an alternation of generations.

Answers were also sought to the question “Which of Plasmodium,
Bryophytes, Obelia, and flowering plants has/have an alternation of generations?”
The data are given in Table 4.

Table 4.
Findings on the Alternation of Generations for Plasmodium, Bryophytes, Obelia, and Flowering
Plants

Alternation of generations

Yes No
Organisms f % f %
Plasmodium 20 100.0 0 -
Bryophytes 20 100.0 0 -
Obelia 20 100.0 0 -
Flowering plants 0 - 20 100.0

As seen in Table 4, 100.0% (f = 20) of the pre-service teachers who participated
in the second phase of the study answered that Plasmodium, Bryophytes, and Obelia
have an alternation of generations. However, 100.0% (f = 20) of the pre-service
teachers answered that flowering plants do not have an alternation of generations.

The next question was “Are the diploid and haploid generations of
Plasmodium, Bryophytes, Obelia, and flowering plants unicellular or multicellular?
The results are given in Table 5.

Table 5.
Findings on the Diploid and Haploid Phases

Diploid Haploid
Unicellular Multicellular Unicellular Multicellular
Organisms f % f % f % f %
Plasmodium 20 100.0 0 0.0 20 100.0 0 0.0
Bryophytes 0 0.0 20 100.0 0 0.0 20 100.0
Obelia 0 0.0 20 100.0 20 100.0 0 0.0
Flowering plants 0 0.0 20 100.0 20 100.0 0 0.0

Answers were also sought to the question “Are gametes in these organisms
produced by mitosis or meiosis?” The results were given in Table 6.

Table 6.
Findings on the Production of Gametes

Gamete production

Mitosis Meiosis
Organisms f % f %
Plasmodium 20 100.0 0.0 0.0
Bryophytes 20 100.0 0.0 0.0
Obelia 0 0.0 20 100.0

Flowering plants 0 0.0 20 100.0
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As seen in Table 6, the pre-service teachers answered that gametes are
produced by mitosis in Plasmodium and bryophytes. However, the pre-service
teachers answered that gametes are produced by meiosis in Obelia and flowering
plants.

After the application of the instruction, the pre-service teachers were re-asked
the question “Which of Plasmodium, bryophytes, Obelia, and flowering plants
has/have an alternation of generations? Why?” The data are given in Table 7.

Table 7.
Post-application Findings on the Alternation of Generations

Alternation of generations

Yes No
Organisms f % f %
Plasmodium 0 100.0 20 100.0
Bryophytes 20 100.0 0 0.0
Obelia 0 0.0 20 100.0
Flowering plants 20 100.0 - -

As seen in Table 7, after the application was completed, 100.0% (f = 20) of the
pre-service teachers answered that bryophytes and flowering plants have an
alternation of generations. They also answered that Plasmodium and Obelia do not
have an alternation of generations. Examples of pre-service teachers’ views are given
below:

“Gametes are produced by mitosis in flowering plants. Therefore, alternation of
generations occurs in flowering plants.”(S-2)

“Two conditions for the alternation of generations exist in bryophytes and flowering
plants.” (5-7)

“In bryophytes and flowering plants, a multicellular diploid phase is followed by a
multicellular haploid phase.” (S-11)

“Plasmodium and Obelia do not fulfill the conditions for the alternation of
generations.” (S-17)

Discussion and Conclusion
This study set out to identify the misconceptions of pre-service science and biology
teachers about the alternation of generations and to correct misconceptions according
to the designed instruction. The findings of the study revealed that all pre-service
science and biology teachers who participated in the study had misconceptions about
the scientific definition of alternation of generations and about what organisms
undergo alternation of generations. This finding might be explained by incorrect
information in textbooks, mislearning in high school years, and personal
observations in daily life. Murat et al. (2011) reported the seventh-graders had
misconceptions about the reproduction, growth, and development of animals. The
misconceptions of the students were found to result from observations and media
(Murat et al., 2011). Research on textbooks has shown that they contain scientifically
incorrect and inaccurate information, thereby causing students to develop
misconceptions (Yilmaz et al., 2017; Yilmaz et al., 2018). Kabapinar (2007) reported
that students from primary education to university education had misconceptions
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and further discussed that pre-university education and textbooks are important
factors behind this result. The failure to identify and correct misconceptions of
teachers who have great responsibilities in the education and training process
(McComas, 2005), causes misconceptions to be passed down to students and become
persistent. Thus, teachers” misconceptions affect the development of misconceptions
in students (Yates & Marek, 2014).

The instruction designed within the scope of the study was applied to correct
pre-service teachers” misconceptions. The images of reproduction in Plasmodium,
bryophytes, Obelia, and flowering plants were shown. It was here observed that the
pre-service teachers had misconceptions about the reproduction of Plasmodium,
Obelia, and flowering plants. The pre-service teachers stated that bryophytes and
Obelia undergo an alternation of generations, while flowering plants do not. A
possible explanation for this result might be that the pre-service teachers do not
know the alternation of generations and the steps in the life cycle. Previous research
has shown that pre-service science teachers had misconceptions about mitosis and
meiosis, which form the basis of reproduction (Alkan, Akkaya & Kose, 2016; Mann &
Treagust, 2010; Williams, Debarger, Montgomery, Zhou & Tate, 2011). Karakaya,
Yilmaz, Cimen and Adigtizel (2020) found that pre-service science and biology
teachers had misconceptions about the scientific definition of parthenogenesis.

As a result of the steps of the instruction applied within the scope of the
study, all misconceptions of the pre-service teachers about the alternation of
generations were corrected. The pre-service teachers stated that bryophytes and
flowering plants undergo an alternation of generations, while Plasmodium and
Obelia do not. Given the examples of pre-service teachers’ views, it is obvious that
the pre-service teachers learned two conditions required for the alternation of
generations. It can thus be said that the designed instruction was effective in
correcting pre-service teachers’ misconceptions about the reproduction of
Plasmodium, bryophytes, Obelia, and flowering plants. According to Aydin and
Balim (2013), activities and course plans based on conceptual change strategies must
be developed to discover and dispel students’” misconceptions. Dagdelen and
Kosterelioglu (2015) found that conceptual change texts are effective in correcting
misconceptions. Gonzélez-Goémez et al. (2017) noted that elementary school students’
misconceptions could be corrected after a theoretical-practical instruction. According
to Fisher (1985), traditional methods such as direct instruction do not suffice to dispel
students” misconceptions. These results are in accord with those of the present study
and show that different methods are effective in the elimination of misconceptions.
Based on the results of this study, the following recommendations are offered:

e [t should be remembered that a single method does not suffice to

eliminate misconceptions.

e It should be ensured that each student who is found to have
misconceptions takes an active role in correcting misconceptions.

e A detailed search of the literature should be conducted on any given
misconception and the correct definition of the relevant concept. It should
be assured that the teacher or the instructor does not have any
misconception. For this purpose, opinions should be taken from expert
scientists.
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e To dispel misconceptions, correct concept(s) should be scientifically
complete and detailed instruction on the methods applied in this process
should be established.

e Instead of using direct instruction in which teachers or instructors are
directly active, efforts should be devoted to ensuring that students are
aware and ready to discover at every stage of the process.

e Students should be helped to have access to correct information about
their misconceptions, especially by examining globally recognized
scientific works in line with the instruction.

e Students sometimes do not want their views or ideas to be heard by
others. Therefore, students should be allowed to express their ideas and
ask questions to the instructor or teacher in any phase of the process.

e Further research could be carried out on other misconceptions in the field
of biology.

e Further research could also be carried out with students studying biology
in faculties of science or with students in different years of primary
school, middle school, and high school.
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Genis Ozet
Giris

Giunumiiz dunyasinda, bilgiyi hazir olarak alan toplumlar yok olmakla karsi
karstyadir. Bu nedenle egitim sistemleri; bilgiyi tireten, tiretmen yollarmi bilen ve
tretilen bilgiyi dogru aktaran bireyleri yetistirmekte Onemli bir role sahiptir
(Ozdemir ve Dindar, 2013). Ancak bu bireylerin yetistirilmesi sirasinda, bircok sorun
yasanmaktadir. Bu sorunlarin basinda yeni kavramlarin 6grenilmesine engel olan
kavram yanilgilar1 gelmektedir. Kavram yanilgis1 genel olarak yasant1 yoluyla veya
kavram yanilgisina sahip bir oOgretici tarafindan o6grenilen bilimsellikten uzak
ifadeler olarak tanimlanmaktadir (Baysen, Giineyli ve Baysen, 2012). Kavram
yanilgilar1 her konuyla ilgili olabildikleri gibi her yas grubundaki bireylerde de
kolayca yer edinirler. Bu 6zelliklerinden dolay1 kavram yamnilgilar: yeni 6grenmelerin
ontinde biiytik engeller olusturmaktadir (Ubuz, 1999). Bununla birlikte kavram
yanilgilarin giderilmesi oldukca zor oldugundan uzun ugraslar gerektiren siireclere
ihtiyag duyulur (Yagbasan ve Giilgicek, 2003). Ozellikle fen egitiminde kavram
yanilgilar1 bir takim sorunlara neden olmaktadir (Kizilcik ve Giines, 2011). Canli
bilimi olarak bilinen biyoloji, icerdigi konular nedeniyle bireylere en yakin bilim
dallarindan biridir. Bu nedenle biyoloji ile ilgili kavramlarmn dogru bilinmesi
bireylerin hem egitim-6gretim hem de kisisel gelisimleri i¢cin oldukca 6nemlidir.

Dol almasi kavrami, canlilarda tireme konusuyla ilgili &nemli bir kavramdir.
Eseyli olarak tireyen organizmalar incelendiginde, hem diploid hem de haploid
hiicreleri olusturur. Ornegin, eseyli olarak iireyen hayvanlarda ¢ok hiicreli bir viicut
sadece diploid hiicreler mitozla boliindiigiinde gelisir. Haploid hiicreler boliinmez,
fakat gamet olarak gelisirler. Bunun aksine bitkilerde, mitoz hem diploid hem de
haploid hiicrelerde ortaya cikar, dolayisiyla bitkiler esas olarak bir diploid bir de
haploid olmak {tizere iki adet ¢ok hiicreli evreye sahiptir. Biittin bitkilerde bulunan
bu olguya “dol almas1” denir. Diploid kusak sporofit olarak adlandirilir ve haploid
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sporlar tiretir. Haploid kusak ise gametofit olarak adlandirilir ve gametleri tiretir
(Russell ve ark., 2011). Dol almasinda organizma, her ikisi de ¢ok hiicreli olan
haploid ve diploid evreleri gegirir. D6l almasi; bir¢ok cok hiicreli protistte, karasal
bitkilerde ve bazi mantarlarda goriilen yasam dongtisui tipidir. Bu terim; ¢ok hiicreli,
diploid, spor {iireten bir organizmanmn cok hiicreli, haploid, gamet {ireten bir
organizmay1 meydana getirdigi yasam dongiistinti tanimlar (Reece ve ark., 2013;
Sadava ve ark., 2014). Dol almasi, kara bitkilerinin yasam dongitilerinin evrensel bir
ozelligidir.

Dol almasinin ayirt edici iki 6zelligi bulunmaktadir:

e Yasam dongiisti hem ¢ok hiicreli bir diploid evreyi hem de ¢ok hiicreli bir

haploid evreyi igerir.

e Gametler mayozla degil, mitozla tretilir. Mayoz, ¢ok hiicreli haploid

organizmalara gelisen sporlar1 olusturur (Fremann ve ark., 2014; Sadava ve
ark., 2014; Simon ve ark., 2017;).

Ogretmen adaylarinin gerek ders ici ve gerekse ders disindaki zamanlarda bir
canlinin tireme dongiistinde eseyli ve eseysiz tireme gordiiklerinde bu dongitiyt “dol
almas1” olarak algiladiklar1 yillardan beri gozlemlenen bir durumdur. Adaylara bu
durum karsisindaki dayanaklar: soruldugunda ise lisede 6grendiklerini, ders ve ek
kaynak kitaplarinda bu sekilde yazdigini, tiniversiteye giris sinavlarina hazirlanirken
de bu sekilde 6grendiklerini belirtmislerdir. Bir 6grenci dol almast kavramu ile egitim
sisteminde ilk kez lise 6grenimi sirasinda karsilasmaktadir. Yapilan arastirmalar
sonunda ¢ok uzun yillar, MEB biyoloji ders kitaplar1 ve ek kaynak kitaplarda sitma
etkeni Plasmodium’un insan ve Anofel cinsi disi sivrisinekteki {ireme dongiistiniin
dol almasi olarak tanimlandig1 saptanmustir.

Bilimsel olarak eksik ve yanlis bilgilere veya kavram yamnilgilarina sahip
ogretmenler, 6grencilerin de ayni yanlislara diismesine neden olacaktir. Bu nedenle,
ogretmenlerin ve Ogretmen adaylarimin bilimsel eksiklerinin ve kavram
yanilgilarinin olmamasi gerekmektedir. Ancak yapilan alanyazin incelenmesi, dol
almasina yonelik lisans egitimleri sonrasinda aktif 6gretmenlik yapacak 6gretmen
adaylarinda yeterli calismalarin olmadigi tespit edilmistir. Arastirmanin bu
kapsamda oOgretmen adaylarinda dol almasma yonelik kavram yanilgilarinin
giderilmesi i¢in bir model olarak alanyazina katk: saglayacag: diistinilmektedir.

Yontem
Bu arastirmada nitel arastirma yontemlerinden biri olan uygulama odakli eylem
arastirmast kullanmilmistir. Arastirmanin galisma grubu, 2018-2019 egitim-6gretim
yilinda Tiirkiye'de bir devlet tiniversitesinin birinci ve dordiincti sinifinda 6grenim
goren fen bilgisi (f=95) ve biyoloji 6gretmen adaylarindan (f=35) olusmaktadir.
Birinci sinifta 6grenim goren 6gretmen adaylari, ortadgretimden tiniversite egitimine
yeni ge¢meleri ve ortadgretimdeki eksikliklerin ortaya koyulabilmesi igin secilmistir.
Dordiincti sinifta 6grenim goren 6gretmen adaylari ise, lisans egitimleri tamamlama
diizeyinde ve bir yil sonra egitim sisteminde gorev alacak olmalari nedeniyle tercih
edilmistir. Veriler toplanmasinda arastirmacilar tarafindan hazirlanan yar
yapilandirilmis gortis formu kullanilmistir. Verilerin analizinde, 6grenci goriis
formlar: iki farkli arastirmaci tarafindan okunmus ve kodlanmistir. Bu kodlamadan
sonra arastirmacilar arasinda tutarlilik olup olmadigini belirlemek icin Miles ve
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Huberman (2015) formiili kullanilmastir (Giivenilirlik = Fikir birligi / Ttm gortsler).
Gtivenilirlik %90 olarak hesaplanmistir. Ogretmen adaylarinin dol almajina yonelik
kavram yanilgilarinin giderilmesi ici arastirmacilar tarafindan hazirlanan yonerge
kullanilmistir. Bu kapsamda 6nce 6gretmen adaylarindaki dol almasi kavramina
yonelik yanilgilar belirlenmistir. Daha sonra arastirmaya katilan o6gretmen
adaylarinda gonilliliik esasma gore secilmis 20 kisiye yonergenin basamaklar:
uygulanmustir.

Bulgular
Arastirma bulgular1 incelendiginde, arastirmaya katilan fen bilgisi ve biyoloji
ogretmen adaylarmin tamaminda dol almasmin bilimsel tanimuinda ve hangi
canlilarin dol almasmi gerceklestirdigi konusunda kavram yanilgilarina sahip
oldugu gorulmiistiir.

Arastirma kapsaminda 6gretmen adaylarina kavram yanilgilarinin giderilmesi
icin hazirlanan yonerge uygulanmistir. Plasmodium, karayosunu, obelia ve c¢igekli
bitkilerdeki tireme asamalar1 gosterilmistir. Bu noktada ogretmen adaylarinin
plasmodium, obelia ve cicekli bitkilerin tiremesiyle ilgili kavram yanilgilarinin
oldugu belirlenmistir. Ogretmen adaylar1 karayosunlari ve obeliada d6l almasi
oldugunu ancak cicekli bitkilerde ise dol almasi olmadigini ifade etmislerdir.
Arastirmada hazirlanan yonerge kapsamindaki adimlar sonucunda, 6gretmen
adaylarmin dol almasi konusunda kavram yanilgilarimin giderildigi belirlenmistir.

Tartigsma ve Sonug

Ogretmen adaylarimin  doél almagimin  bilimsel igerigi ve hangi canllarda
gerceklestigine yonelik kavram yanilgilarinin olusmasinda, ders kitaplarinda yer
alan hatali bilgilerin, lise egitiminde gerceklesen yanhs o6grenmelerin ve giinlik
hayattaki gozlemlerin etkili oldugu duistintilmektedir. Nitekim yapilan galismalar
arastirmanin bulgularim1 desteklemektedir (Karapinar, 2007; Yilmaz ve ark., 2017;
Yilmaz ve ark., 2018). Ogretmen adaylarinin plasmodium, obelia ve gicekli bitkilerin
tiremesiyle ilgili kavram yanilgilarmin dol almasmi ve dongtisel basamaklarini
bilmemelerinden kaynaklandig soylenebilir. Konu ile ilgili alanyazin incelendiginde,
gerek Ogretmen gerekse Ogretmen adaylarinda mitoz, mayoz boliinme, eseysiz
tireme ve eseyli tiremeyle ilgili bilimsel hatalarin ve kavram yanilgilarinin oldugu
tespit edilmistir.

Arastirmada uygulanan yoOnerge sonucunda, Ogretmen adaylari,
karayosunlars, ¢gicekli bitkilerde dol almasinin oldugu ancak plasmodium ve obeliada
dol almaginin olmadigini ifade etmiglerdir. Ornek 6gretmen goriisleri incelendiginde
ise, bu dol almasmin olmasi igin gerekli iki sartin da 6gretmen adaylar1 tarafindan
ogrenildigi gortilmiistiir. Bu sonuclara gore, arastirmada hazirlanan yo6nergenin
ogretmen adaylarinin plasmodium, karayosunu, obelia ve ¢icekli bitkilerdeki tireme
konusundaki kavram yanilgilarinin giderilmesinde etkili oldugu stylenebilir.

Sonug olarak biyoloji ve fen bilgisi 6gretmen adaylarindaki kavram
yanilgilarinin  giderilmesi icin her konuya yo6nelik yonergeler hazirlanmalidir.
Gelistirilecek yonergeler sayesinde biyoloji ile ilgili kavramlar 6gretmen adaylar:
tarafindan yanilgiya sahip olmadan 6grenilmesi saglanabilir.
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APPENDIX

Sample student answers

Arastirmanin Etik Taahhiit Metni
Yapilan bu galismada bilimsel, etik ve alint1 kurallarina uyuldugu; toplanan veriler
tizerinde herhangi bir tahrifatin yapilmadigi, karsilasilacak tim etik ihlallerde
“Cumbhuriyet Uluslararas: Egitim Dergisi ve Editortintin” higbir sorumlulugunun
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olmadigs, tiim sorumlulugun Sorumlu Yazara ait oldugu ve bu calismanin herhangi
baska bir akademik yaymn ortamma degerlendirme igin gonderilmemis oldugu
sorumlu yazar tarafindan taahhiit edilmistir.
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