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Abstract

Article Info

How preservice science teachers perceive technology is significant because we cannot think
science and technology separately. Using metaphors is one of the method helps to examine
how a concept, technology in this contect, is perceive. A metaphor can be defined as the
process of defining a less known concept by using a more known concept and explaining
why it is defined that way. Accordingly, the aim of this study was to examine preservice
science teachers’ metaphorical perceptions related to the technology concept. This study
was conducted with 110 volunteer undergraduate preservice science teachers from a state
university in Western Tiirkiye. As a methodology, phenomenology was selected from
qualitative research. For data collection process, participants fill in the blanks: “technology
looks like .............. because ........... ”. Data was analyzed by using content analysis. All
collected data was categorized as positive (N=83), negative(N=15), and neutral(N=12) in
the first phase. Positive codes were found as useful, developing, changing, need, unlimited,
helpful, valuable, source of information, facilitating, enlightening, widespreading and
guiding. Negative codes were found as addictive, harmful, and endless. Lastly, neutral
codes were found as balance and variability. According to the general findings of this study,
preservice science teachers’ perceptions related to the technology was mostly positive.
However, negative perceptions relied on addictiveness of technology can be harmful.
Preservice science teachers’ neutral perceptions both expressed negative and positive sides
of the technology. By considering the technology integration in education, it is thought that
examining preservice science teachers’ metaphorical perceptions are important and more
studies need for the future.
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Fen Bilgisi Ogretmen Adaylarinin "Teknoloji" Kavramiyla llgili Metaforik Algilari

Oz

Makale Bilgisi

Gilinlimiizde fen bilgisi ve teknolojiyi birbirinden ayri diigiinemeyiz. Bu sebeple gelecegin
fen bilgisi 6gretmenlerin teknoloji ile ilgili algilarinin incelenmesi 6nemlidir. Teknoloji
kavramiyla ilgili metaforik algilarinin incelenme ydntemi olarak metaforlar kullanilmastir.
Metafor daha az bilinen bir kavrami bilinen bir kavrami kullanarak tanimlama ve neden bu
sekilde tanimlandigini agiklama siirecidir. Bu sebeple bu arastirmada fen bilgisi 6gretmen
adaylarmin “teknoloji” kavramina iliskin metaforik algilarinin belirlenmesi amaglanmustir.
Calisma Tiirkiye’nin bat1 bolgesinde bir devlet Giniversitende 6grenim gérmekte olan fen
bilgisi 6gretmen adaylariyla yiiriitiilmiistiir. Caligmaya goniillii olarak katilmak isteyen 1.,
2., 3., ve 4. sinif olmak iizere toplamda 119 fen bilgisi 6gretmen adayr katilmustir.
Calismanin yontemi olgubilim (fenomenoloji) segilmistir. Arastirmanin veri toplama
stirecinde “teknoloji” kavramina yonelik metaforik algilarmin belirlenmesi amaciyla
“teknoloji ....... gibidir, ¢iinki ......... ” ifadesini tamamlamalar1 istenmistir. ifadede yer
alan veriler igerik analizi yontemi kullanilarak analiz edilmistir. Analiz sonucunda ortaya
¢ikan 74 kavram, olumlu, olumsuz ve nétr metaforik algilar olarak kategorilere ayrilmigtir.
Bu kavramlarin 56s1 olumlu, 7si olumsuz ve 10u nétr olarak kategorilesmistir. Daha sonra
bu ayrilan kategorilerin kendi igerisinde kodlar1 bulunmustur. Olumlu kodlar yararl,
gelisen, degisen, ihtiyag, sinirsiz, yardimci, degerli, bilgi kaynagi, kolaylastiran, aydinlatan,
yayginlastiran ve yon veren olarak kodlara ayrilmistir. Olumsuz kodlar ise bagimlilik olarak
kodlanmigtir. Notr olan algilar ise hem iyi hem kotii olarak kodlanmistir. Bu ¢aligmanin
bulgularinin gelecegin fen bilgisi 6gretmen adaylarinin teknolojiyle ilgili metaforik
algilarim1 yansittig1 diisiiniilmektedir. Teknolojinin egitimdeki onemi diisliniildiigiinde,
gelecekte de teknoloji kavramina yonelik metaforik algilarmin incelenme g¢alismalarinin
slirdiiriilmesinin 6nemli oldugu diisiiniilmektedir.
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Ozergun-Kése & Timur

Genis Ozet

Giris

Teknoloji, saglik, endiistri, bilim ve egitim dahil olmak {izere pek ¢ok disiplinin hizla gelistigi bir alandir. Teknolojik
geligsmeler, bireylerin hem giinliik hem de mesleki yasamlarini kolaylastirmaktadir (Ertmer, 1999; Lai & Bower, 2019).
Egitim, teknolojiden en ¢ok etkilenen disiplinlerden biridir (Ratheeswari, 2018). Cocuklar okuldan 6nce teknolojiyi
video izleyerek ya da oyun oynayarak tanimaktadir. Bu nedenle, dijital vatandaslar olarak tanimlanan bu neslin
yasaminin her alaninda teknolojiye ihtiyaci vardir. Teknoloji uygun bir sekilde kullanildiginda ogrencilerin
motivasyonunu artirabilir, 6grenmeyi kolaylastirabilir ve akademik basariyr destekleyebilir (Butler et al., 2014;
McKnight et al., 2016). Teknoloji ve bilimin birbirini etkileyen iki disiplin oldugu diisliniildiiglinde, fen egitiminin de
bu gelismelerden etkilendigi aciktir. Bu nedenle, fen bilgisi 6gretmenlerinin ve 6gretmen adaylarinin siniflarinda
teknolojiyi etkin bir sekilde kullanmalar gerekmektedir (Kennedy & Deshler, 2010; McKnight et al., 2016). Ancak,
bircok Ogretmen teknolojinin 6nemine ragmen siniflarinda kullanmaya direng gostermektedir. Bu durum, 6zellikle
ogretmenlerin teknolojiyle ilgili algilarinin incelenmesini 6nemli kilmaktadir. Metaforlar, bireylerin algilarini ortaya
cikarmak i¢in yaygin bir sekilde kullanilmaktadir (Ertmer, 2005). Bu ¢alisma, fen bilgisi 6gretmen adaylarinin teknoloji
kavramuyla ilgili metaforik algilarmni incelemeyi amaglamaktadir. Onceki arastirmalar, teknolojinin olumlu ve olumsuz
algilarla iliskili oldugunu ortaya koymustur (Bilgi¢, 2021; Kog, 2013; Sanal, 2022).

Yontem

Bu c¢alisma, fenomenoloji deseninde tasarlanmig bir nitel arastirma olarak yiiriitiilmiistiir. Fenomenoloji, bilinen ancak
derinlemesine diisiiniilmeyen veya tam anlamiyla anlasilmayan olgular1 betimlemeye odaklanir (Creswell, 2007).
Aragtirma, 2022-2023 akademik yilinda Bati Tiirkiye’de bir devlet iiniversitesinde gergeklestirilmis ve fen bilgisi
egitimi programina kayitli 160 6grenciden goniillii 110 fen bilgisi 6gretmen aday1 katilmigtir. Veri toplama aract olarak
iki asamal1 bir anket kullanilmistir. Birinci asamada katilimcilarin demografik bilgileri (sinif ve cinsiyet) sorulmustur.
Ikinci asamada ise su tamamlanmamus ciimle verilmistir: “Teknoloji suna benzer: .......... ¢lnki ......... ”, Katilimcilar,
ilk bosluga teknolojiyle ilgili bir metaforik kelime veya ifade, ikinci bosluga ise bu kelimeyi neden sectiklerini
aciklamigtir. Veriler hem nicel hem de nitel yontemlerle analiz edilmistir. Nicel analizde, demografik bilgiler ve
metaforik ifadelerin frekans ve yiizdelikleri hesaplanmistir. Nitel analizde ise igerik analizi uygulanmig ve metaforlar
pozitif, negatif veya tarafsiz olarak simflandirilmistir. Iki arastirmacinin kodlama uyumu %92,50 olarak hesaplanmistir
(Miles ve Huberman, 1994).

Bulgular

Aragtirmanin bulgulari, fen bilgisi 6gretmen adaylarinin “teknoloji” kavramina iliskin metaforik algilarinin genelde
olumlu (N=83), bazi durumlarda tarafsiz (N=12) ve nadiren olumsuz (N=15) oldugunu ortaya koymustur. Katilimcilarin
olumlu algilar1, agirlikli olarak teknolojiye duyulan ihtiya¢ (N=20), gelisme (N=19), degisim (N=11), degerli olma
(N=7) ve aydinlaticilik (N=6) kodlarinda toplanmistir. Ornegin, “Teknoloji suya benzer; onsuz yasayamayiz” ifadesi
teknolojiye duyulan ihtiyaci vurgularken, “Teknoloji, 151k gibidir; hayatimizi aydinlatir” gibi ifadeler teknolojiye verilen
degeri ifade etmektedir. Negatif algilar, teknolojinin olumsuz etkilerine odaklanmgtir. Ornegin, “Teknoloji zehir
gibidir; fazlasi zarar verir” ifadesi teknolojinin asir1 kullaniminin zararlarini vurgulamaktadir. Katilimeilar, teknoloji
bagimlilig1 ve bilgi kirliligi gibi konular1 da dile getirmistir. Tarafsiz algilar, teknolojinin hem olumlu hem de olumsuz
yonlerini dengeli bir sekilde ele almistir. Ornegin, “Teknoloji bir bigak gibidir; dogru kullanilirsa faydali, yanls
kullanilirsa zararli olur” ifadesi bu duruma bir 6rnek olusturmaktadir.

Tartisma ve Sonu¢

Giiniimiizde teknoloji, egitim de dahil olmak iizere bir¢ok disiplinde yaygin bir sekilde kullanilmaktadir. Teknolojinin
o0grenme ortamlarini kolaylastirdigi ve etkinligini artirdigi bilinmekle birlikte, bazi olumsuz etkileri hala tartisilmaktadir.
Bu baglamda, 6gretmen adaylarimin teknolojiye iliskin algilari, teknolojinin egitim ortamlarina entegrasyonu agisindan
kritik bir 6neme sahiptir. Bu ¢alismada fen bilgisi 6gretmen adaylarinin teknoloji kavramina yonelik metaforik algilart
incelenmistir. Bulgular, teknoloji kavraminin agirlikli olarak olumlu bir sekilde algilandigini ortaya koymakla birlikte,
olumsuz ve nétr algilara da rastlanmustir. Oncelikle, bu calismada katilimcilarin %75’ inden fazlasinin teknolojiye dair
olumlu metaforlar kullandig1 goriilmiistiir. Olumlu metaforlar genellikle teknolojinin faydali, gelisen, ihtiya¢ duyulan,
siirsiz ve yonlendirici yonlerini vurgulamaktadir. Bu bulgu, teknolojinin 6gretmen adaylarinin hayatinda 6nemli bir
yer tuttugunu ve siirekli gelisen bir alan olarak algilandigini gdstermektedir. Diger yandan, ¢alismada teknolojinin
olumsuz algilandig1 durumlar da dikkat gekmistir. Ozellikle bagimlilik yapici ve zarar verici yonlerine vurgu yapilmustir.
Bu nedenle, 6gretmenlerin teknoloji kullaniminda dikkatli olmasi gerektigi ifade edilmektedir. Son olarak, ¢alismada
baz1 6gretmen adaylarinin teknolojiye hem olumlu hem de olumsuz ydnleriyle yaklagtiklari, yani nétr bir algiya sahip
olduklar goriilmiistiir. Bu durum, teknolojinin kullanim amacina gore farkli etkiler yaratabilecegini ortaya koymaktadir.
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Ornegin, "ilag" metaforu, teknolojinin dogru kullamldiginda faydali, ancak yanls veya asir1 kullanildiginda zararh
olabilecegini vurgulamaktadir. Bu perspektif, 6gretmenlerin teknolojiyi egitsel amaglarla etkin bir sekilde kullanmalar1
gerektigini gostermektedir (Ertmer, 2005). Sonug olarak, teknoloji kavrami dgretmen adaylari tarafindan genellikle
olumlu algilanmakla birlikte, nétr ve olumsuz algilara da rastlanmistir. Kigisel deneyimler ve bireysel diisiinceler, bu
algilarin sekillenmesinde énemli bir rol oynamaktadir. Ogretmen adaylarinin nétr veya olumsuz algilarinin, teknolojinin
olumlu yonlerini deneyimlemeleri saglanarak azaltilabilecegi diisiiniilmektedir.
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Introduction

Nowadays, technology is rapidly developing and growing in many disciplines including health, industry, science and
education. Rapid advances in science and technology related tools make people’s lives easier. For this reason,
technology is implemented in individual’s both daily and professional lives (Ertmer, 1999; Lai & Bower, 2019).
Education, just like other disciplines, is one of the most affected disciplines from technological developments
(Ratheeswari, 2018). Children are introduced to technology before they start school by watching videos or playing
games. Since they are born in technology their generation is also called digital citizens. Digital citizens need technology
in every aspect of their life. Since technology is continuing to develop, it can be stated that technology should be
integrated into learning environments and classrooms. For this reason, educational also needs to integrate technology
into the learning process. When technology used appropriately; it reinforces students’ curiosity, increases motivation
and facilitates learning (Butler et al., 2014; McKnight et al., 2016). Previous studies also support that technological
integration improves academic success, motivation, attitude and perception (Erdogan & Gok, 2008). Accordingly,
teachers’, whose use technology in classroom, attitudes and perceptions related to technology is important.

It is very important at this point how teachers will incorporate technological tools and equipment into their
classrooms since they have positive thoughts, they tend to use technology more in classrooms (Wang et al., 2012).
Technology and science are two related disciplines which affect each other. Therefore, science education is affected by
scientific and technological developments. Accordingly, science teachers and preservice science teachers need to use
technology effectively in their classroom. For an effective usage, they need to know media and methods in technology
(Kdseoglu & Soran, 2005), have sufficient knowledge and skills related to technology (Kennedy & Deshler, 2010) and
have positive attitudes regarding the technology (McKnight et al., 2016; Wang et al., 2012). Similarly, Lane and Lyle
(2010) reported in their study that skills and positive experience related to technology are directly related to use in their
classrooms. However, despite the many attempts to improve skills and explain the importance of technology in learning
environments, most of the teachers, including science teachers and preservice science teachers, resist using technology
in their classrooms. In order to investigate why this happens, it is necessary to examine what kind of perceptions they
have related to technology (Smith, 2002; Ottenbreit—Leftwich et al., 2010).

Perceptions generally start being formed in daily life experiences by considering attitudes, beliefs, assumptions,
thoughts, and conceptions (Pajares, 1992). At this point, this means that preservice science teachers have already have
perceptions related to technology before they started to be a university. Metaphors are one of the most used ways to find
out perceptions (Ertmer, 2005). “Metaphor” is the way that defining a less known concept by using more known
concepts by explaining why they could be related (Jensen, 2006). For defining a concept by using metaphor personal
experiences are a key factor. In other words, perceptions of newly learned or less known concepts are associated with
past experiences, thoughts, ideas, and experiments (Arslan & Bayrak¢i, 2006). Accordingly, Saban (2006) define
metaphor as the relationships that abstract concepts establish in individuals' minds to concretize them.

In this study, the concept of “technology” as a metaphor was in abstract, theoretic and complex word to be
defined. In order to define technology, well-known and concrete words will provide information about how individuals
perceive technology in metaphorical way. In short, the concept of technology to be used as a metaphor in this study will
provide concrete information about how preservice science teachers perceive technology in their minds. Previous studies
conducted to reveal perceptions of technology by using metaphors stated that individuals both have positive and negative
perceptions related to the technology (Bilgi¢ 2021; Kog, 2013; Sanal, 2022). In Bilgi¢’s (2021) study, preservice teachers
from educational technology department state their metaphorical conceptions related to technology by relying on, its
purpose, content, construct advantages and disadvantages. According to its results, it can be said that when technology
used properly it helps to teaching and learning process. Similarly, in Sanal’s (2022) metaphor analysis study, participants
concentrated on process, material, necessity and approach categories related to the technology. Their metaphors revealed
that technology is a broad and wide concept. In addition, Kog (2013) conducted a study with preservice teachers from
different departments. In this study preservice teachers relate technology with these following categories, development,
facilitation, power and threat. There was no differentiation between gender and undergraduate program.

Significance of the Study

Previous literature states that preservice teachers’ metaphorical conceptions related to the technology is important since
they will use technology in their future classrooms. On the one hand, previous studies concentrated on metaphorical
perceptions with preservice science teachers have topics including the concept of science (Dénmez, 2017), STEM
(Ergiin & Kiyici, 2019; Sahin & Donmez, 2018; Zorluoglu et al., 2021), science laboratory (Ural & Basaran-Ugur,
2018), environment (Selguk & Yilmaz, 2017; Yanarates & Yilmaz, 2020). On the other hand, metaphorical perceptions
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related to technology concept were conducted with preservice computer and instructional technology teachers (Donmez-
Usta et al., 2016), preservice preschool teachers (Korkmaz & Unsal, 2016) and special education teachers (Sanal, 2022).
Although the importance of technology in science education increases day by day, studies on examining preservice
science teachers’ perceptions related to the technology is limited. For this reason, the aim of this study is preservice
science teachers’ metaphorical perceptions related to the technology concept. With this aim, the following research
guestions were answered.

1. What are the metaphor perceptions of preservice science teachers’ towards the concept of technology?
2. What are the conceptual categories of metaphors developed by preservice science teachers?

Methodology

Research Design

In this study, phenomenology research design was used from qualitative research methodologies. Phenomenography is
a research design used in the process of describing the existing situation, experiences, or events (Yildirim & Simsek,
2008). In addition, this research design was purposively relying on the phenomena which we know but does not think
or understand it in-depth (Creswell, 2007). Since in this study, preservice science teachers’ metaphorical perceptions
related to technology (the phenomenon) is examined, this research design was selected.

Participants

The study took place at a public university in Western Tirkiye during 2022-2023 academic year. For sampling
methodology convenience sampling was used. In this sampling methodology participants are a group of available
individuals (Fraenkel & Wallen, 2003). The study was performed with 110 preservice science teachers among 160
students enrolled in the science education program. Participants were from first, second, third and fourth grade who
want to participate voluntarily in this study. The distribution and demographic information about the participants were
given at Table 1.

Table 1. Demographic Characteristics of Preservice Science Teachers

Female Male Total
1st Grade 21 4 25
2nd Grade 20 2 22
3rd Grade 24 3 27
4th Grade 23 3 26
Total 88 12 110

Data Collection

In the study two step questionnaire is employed. In the first stage, preservice science teachers’ demographic information
(grade and gender) was asked. In the second stage preservice science teachers completed this sentence: "“Technology
looks like .............. because ........... ”. In the first blank preservice science teachers wrote a metaphorical word/phrase
related to the technology. Then, in the second blank they wrote why they select this word/phrase by explaining and
expressing their reason. This type of open ended opportunists enables to write their own in-depth perceptions related to
the technology (Kog, 2013; Saban, 2009).

Data Analysis

In the study data were analyzed in both quantitative and qualitative ways. In the quantitative part, frequencies and
percentages of demographic information and metaphorical words/phrases were calculated and tabulated in order to
express the data. In the qualitative part, content analysis was used. First of all, the metaphors written were written as a
list. To create the categories, researchers made inferences to determine the meaning of each word and concept in use. In
the Categorization Stage, it was concluded that technology-related metaphors were compared as positive, negative or
neutral, in line with the literature (Dénmez-Usta & Ultay, 2015; Dénmez-Usta et al., 2016). After the first author
completed all content analysis and coding processes, the metaphors of 25 randomly selected teacher candidates (20%)
were coded by the second author to ensure validity and reliability, and the agreement between the authors was found to
be 92.50% according to Miles and Huberman’s (1994) fix index.
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Ethical Note: Research and publication ethics were complied with. Ethical approval was obtained for this research from
the Scientific Research Ethics Committee of Canakkale Onsekiz Mart University Graduate Education Institute (2024-
YONP-5184).

Findings
In this section, preservice science teachers' metaphorical perceptions related to “technology” concepts will be explained
in detail. First, all perceptions are categorized as positive (N=83), negative(N=15), and neutral(N=12). Then, each
category is analyzed separately. Each category is divided into codes to bring words/phrases together. Table 2 represents
codes and frequencies from positive category.

Table 2. Codes and Frequencies in the Positive Category
Code Frequency Word/Phase Frequency

Artery
Oxygen
Vitamin
Water
Food

Need 20

Eye
Shoe
Weather
Life
Child

) Brain
Developing 19
Tree
Loop

Human

Puzzle

Career

Mind

Starfish
Changing 11 . .

Reincarnation

Plenary worm

Rain

Development

Sea

Universe
Valuable 7

Nervous system

Organism

Light
Enlightening Sun

Brain

Book
Source of Information 5 .

Library

Information network

R, N R PR, O N R NP, P RN RN R NO R R OB 0O R RPN R DR

Facilitating 5 Button
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Computer
Tool
Oven

House

Key
Time
Guiding 5 B
Creativity
Queen

Clock

o Infinity
Giving direction 4
Pole star
Compass

Widespreading 1 Skill

N S T T I T e T e e S e

According to Table 2; positive codes were; need(N=20), developing(N=19), changing(N=11), Valuable(N=7),
enlightening(N=6), source of information(N=5), facilitating(N=5), Guiding(N=5), giving direction(N=4), and
widespreading(N=1) from the most to the least. In addition, each code includes one or more words/phrases. In Table 3,
the most frequently cited example sentence from each code is presented as a sample quote.

Table 3. Sample Quotes from Codes in the Positive Category

Code Word/Phrase Sample Quote

Need Water We cannot live without it.

Developing Life .... is constantly evolving and changing.
Valuable Organism There is a wonderfully working mechanism inside.
Changing Puzzle .... varies depending on the information inside.
Enlightening Light .... brightens our lives

Source of Information Library It contains infinite information.

Facilitating Computer We can easily access the information we want.
Guiding Queen .... helps us in every field.

Giving direction Pole star .... gives direction to our lives.

Widespreading Skill .... spreads to everyone.

In Table 3, sample quotations from mostly stated words/phrases in codes are given. According to table 3, it can be said
that which word or phrase by used by preservice science teachers, the sentence had the positive meaning. Then, the
second category for metaphorical perceptions related to technology was neutral(N=12). In this category, preservice
science teachers stated both pros and cons related to the technology concept. Table 4 represents codes and frequencies
from neutral category.

Table 4. Codes, Words/Phrases, Frequencies and Sample Quotes in the Neutral Category

Code Frequency Words/Phrases Frequency Sample Quote

Hemostasis 1 If we cannot establish balance, it will cause harm.
Balance 6

Chocolate 2 Small amount is okay but large amount gives harm.

When we use it for health, we benefited; when we

Medicine 2 )
use too much, we poisoned.
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It is harmful when used in excess, but provides

Energy 1 benefits when used appropriately.

Playdough 1 It can be shaped according to the desired situation.
Variability 6 Bee 1 It is both sweet as honey and harmful as its needle.

Knife 1 It is important for what purpose we use it.

Chameleon 2 .... changes constantly.

Sky 1 ... when it is cloudy it is bad, but when it is sunny, it

is beautiful.

When Table 4. Is examined, it is seen that the preservice science teachers’ neutral metaphorical perceptions related to
technology are divided into balance (N=6) and variability (N=6) codes. Words/phrases in the balance code was
hemostasis (N=1), chocolate (N=2), medicine (N=2) and energy (N=1). Words/phrases in the variability code was
playdough (N=1), bee (N=1), knife(N=1), chameleon (N=2) and sky (N=1). Sample quotations from each word/phrase
was also given in the Table 4. When sample quotations are examined, it can be said that they referred to both positive
and negative sides of the technology concept. Finally, preservice science teachers’ negative (N=15) metaphorical
conceptions related to technology concept was given at Table 5 with codes, frequencies, word/phrase and sample
guotations.

Table 5. Codes, Words/Phrases, Frequencies and Sample Quotes in the Negative Category

Code Frequency Words/Phrases Frequency  Sample Quote
Alcohol 1 ... harms people
Addictive 7 King 1 He makes us his slaves and uses us at all times.

Cigarette 3 It is addictive.
Addiction 2 We need something higher and more in every time.
Monster 1 It continues to grow and cause harm.

Harmful 4 Love 1 Its presence is addiction, and its absence is depression.
Money 1 ... too little will harm, too much will spoil.
Spider 1 It surrounds us, we cannot escape.
Space 1 It is an endless void.

Endless 4 Black hole 1 It stucks us and we can't escape
Bottomless pit 1 .... brings us to the bottom
School 1 .... endless

According to Table 5, preservice science teachers’ negative metaphorical perceptions related to the technology were
codes as additive(N=7), harmful(N=4), Endless(N=4). Words and phrases in the addictive code was; alcohol(N=1),
king(N=1), cigarette(N=3), addiction(N=2) which were given with sample quotes. The second code in the negative
category was harmful with the following words/phrases; monster(N=1), love(N=1), Money(N=1), spider(N=1) which
were given with sample quotes. The third and the last code in the negative category was endless with following
words/phrases; space(N=1), black hole(N=1), bottomless pin(N=1), and school(N=1) which were given with sample
guotes. In short it can be stated that all words/phrases are explained in a negative way when sample quotes were read.

In today’s world, technology is used in many disciplines including education. Although technology facilitates and
improves effectiveness of learning environments, some of its negative effects are still open to discussion. Therefore,
future teachers’ perceptions related to technology are important. Accordingly, the aim of this study was to examine
preservice science teachers’ metaphorical perceptions related to the technology concept. In order to understand their
metaphorical perceptions, metaphors were used in this study. Metaphor is a cognitive tool in which people try to
understand and/or explain abstract concepts (Saban, 2009). Using metaphors facilitates to the explanation of the the
abstract concept desired to be defined properly. According to the metaphorical conceptions obtained from preservice
science teachers; technology is perceived positively (N=83) and negatively (N=15) and neutral (N=12). This general
finding was consistent with the previous literature (Dénmez-Usta et al., 2016; Korkmaz & Unsal, 2016). According to
the results from both Dénmez-Usta et al., (2016) and Korkmaz and Unsal (2016) preservice teachers have positive and
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negative metaphorical perceptions related to the technology. Since these two studies did not find any significant
relationship between metaphorical perception, grade and gender, these variables were not statistically analyzed in this
study.

First of all, in this study more than seventy-five percent of the preservice science teachers have positive
metaphorical perceptions related to the technology. Similarly, in Dénmez-Usta and colleagues’ (2016) study, they found
103 positive perceptions from 118 metaphors. In this study, positive metaphorical conceptions related to the technology
concept were associated with useful, developing, changing, need, unlimited, helpful, valuable, source of information,
facilitating, enlightening, widespreading and guiding. These codes consisted with the literature which stated found
similar codes from their study (Dénmez-Usta et al., 2016; Korkmaz & Unsal, 2016; Sanal, 2022). Korkmaz and Unsal
(2016) reported that preservice teachers concentrated on importance on technology by stating its developing, changing
and facilitating role. These founded codes also showed that technology is an important part of preservice science
teachers’ lives along with the constantly developing and changing aspects of the technology (Culp et al., 2005; Taylor,
2009). From positive category, most stated words was life(N=8) and water(N=7). By considering these two words it can
be claimed that technology is an important as life and a need just like water.

Secondly, fifteen preservice science teachers coded technology is a negative thing. These codes were related to
the addictive, harmful and endless sides of the technology. These codes were also consisted with the literature (Balkan-
Kiyici, 2018; Batur & Uygun, 2012; Durukan et al., 2016). For example, in Batur & Uygun’s (2012) study participants
also concentrated on technology that could be addictive. Accordingly, Balkan-Kiyici (2018) also reported that
technology can cause harmful effects due to its addictive side especially for students. Therefore, teachers should be
careful about using technology. In this study, mostly stated negative word related to the technology was cigarette which
is addictive and harmful for human health. Hence, it can be argued that preservice teachers have an important role in
using technology in their classrooms (Kalonde & Mousa, 2016). Third and the last category was neutral in which
preservice science teachers stated both positive and negative sides of the technology by using same metaphor. Twelve
preservice science teachers use neutral metaphorical conceptions. Their quotations were a determinant factor that they
seem technology perceived as a neutral. Technological neutrality means that technology is neither positive or negative
nor neutral but depends on the situation (Whelchel, 1986). For instance, in this study two preservice science teachers
used medicine metaphor by defining technology. Medicine is beneficial if we use it for health purposes, but it can be
also toxic if we use a lot. In this sense teachers should use technology for educational purposes (Ertmer, 2005).

Conclusion & Recommendations
In short, it was concluded that technology concept was mostly perceived positively by preservice science teachers, but
also perceived it neutrally and negatively. By considering these findings, it can be stated that personal experiences,
thoughts, and ideas shape preservice science teachers’ technology perception as a positive, neutral or negative.
Preservice science teachers’ neutral or negative perceptions can be decreased by positive experiences related to the
technology. Since technology is necessary in modern science education, preservice science teachers’ positive
perceptions are essential. Since preservice science teachers’ metaphorical perceptions related to the technology was
limited in the literature, it is believed that this study will contribute to the literature. By thinking these conclusions into
consideration these are recommended for future studies.
- Preservice science teachers are future teachers. Therefore, their perceptions related to technology is needed.
This study can be repeated by different preservice teacher education groups.
- Teachers’ technology implementation into classroom are essential. Therefore their perceptions related to
technology were important. This study can be repeated by inservice teachers from science or other disciplines.
- Technology develops and changes rapidly. Therefore, this study can be repeated in the future with preservice

science teachers.
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