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ABSTRACT
Data access, data follow up and analysis and the ability to keep up with advances in science and technology
and to transfer these into persons’ daily lives are some of the characteristics needed by societies. These
characteristics are listed among the specific characteristics including science and technology literacy,
comprehension of science and technology purposes and science and technology integration. For this reason,
many countries have updated the curriculums in order to follow and keep up with the innovations, and they
include the nature of the advances in science, technology and the interactions of technology with the
science-society-environment. Hence, in this case, investigation, a qualitative research design was used and
it was aimed to put forward opinions of preservice science teachers (n= 49) about science and technology.
Science and technology definitions and purposes, developed by the researchers, were used as a data
collection tool and open-ended questions were used to reveal the opinions of preservice science teachers
and the relations between the two concepts. Descriptive analysis and content analyses were used for data
analysis and the researchers met sporadically and continued their analyses until they received the highest
rate among the coders. Considering the answers of the preservice teachers about the relation between
science and technology based on these analyses, it was ascertained that they had given similar answers and
the concepts of science and technology were understood as two interwoven concepts, used in conjunction.
Thus, it was observed that pre-service teachers generally associated the concept of science with research,
curiosity, and imagination and that they associated the concept of technology with the concepts of providing
convenience in life, and science/science products, and advances.
Keywords: Preservice science teachers, science, technology.

FEN BILGISI OGRETMEN ADAYLARININ BILIM VE
TEKNOLOJIYE YONELiIK GORUSLERININ INCELENMESI

oz

Bireylerin bilgiye ulagabilme, bilgiyi takip ve analiz edebilme, bilim ve teknolojideki ilerlemeleri takip
ederek giinlilk yasamlarina transfer edebilmeleri, toplumlarin ihtiya¢ duydugu nitelikler arasinda yer
almaktadir. Bu nitelikler arasinda bireylerin bilim ve teknoloji okuryazarligi ile bilim ve teknolojinin
amaglarimi kavrama ve bilim ve teknolojinin entegrasyonu gibi belirli 6zellikler yer almaktadir. Bu nedenle
birgok ulke yenilikleri takip etmek ve onlara ayak uydurabilmek amaciyla &gretim programlarini
giincelleyerek bilimdeki ilerlemelerin dogasina, teknolojiye, teknolojinin bilim-toplum-gevre ile olan
etkilesimlerine yer vermektedirler. Nitel arastirma desenlerinden durum g¢alismasimin kullanmildigi bu
aragtirmanin amaci fen bilgisi 6gretmen adaylarinin (n=49) bilim ve teknolojiye yonelik goriislerini agiga
cikarmaktir. Caligmada veri toplama araci olarak, arastirmacilar tarafindan gelistirilen bilim ve teknolojinin
tanimlari, amaglari ile iki kavram arasindaki iligkileri a¢iga c¢ikarmayi amaglayan acik uglu sorular
kullanilmistir. Veri analizinde betimsel ve igerik analizleri kullanilmis, arastirmacilar farkli zamanlarda bir
araya gelerek kodlayicilar arasinda en yiiksek oran elde edilene kadar analizlere devam edilmistir. Yapilan
analizler sonucunda 6gretmen adaylarinin bilim ve teknolojinin iliskisine yonelik vermis olduklari cevaplar
incelendiginde benzer cevaplar verdikleri, bilim ile teknoloji kavramlarinin i¢ ice gegmis, birlikte kullanilan
iki kavram olarak anlasildig: tespit edilmistir.

Anahtar Kelimeler: Fen bilgisi 6gretmen adaylari, bilim, teknoloji.
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INTRODUCTION

Data access, data follow up and analysis and the ability to keep up with advances in science and
technology and to transfer these into persons’ daily lives are some of the characteristics needed
by societies. The unpredictably rapid and gradual development of information flow in our life
makes these characteristics even more critical (Radder, 2009). This aspect is reflected in the
education field, especially science education, in addition to science and technology (International
Technology Education Association/ITEA, 2006). These curricula, developed accordingly, contain
a series of reforms to keep up with the developments, changes, and transitions and to improve the
quality of education, particularly science education. Reviewing the reforms made in the education
field to improve science education’s quality in Turkey shows that the changes made in the
curriculum in 2014 had focused on information access, understanding, and interpretation.
Furthermore, these reforms focused on the relation between science and technology and being a
technologically literate and effective use of this ability. Furthermore, the accomplished reforms
had focused on the fact that science was not only necessary for people but at the same time, it was
involved in any moment of life. In addition, these reforms had focused on comprehending the
concepts of science and technology knowledge through science and technology literacy, and
focused on being aware of science-technology-environment interactions and distinguishing
scientific and non-scientific information (The Board of Education & Discipline /BED, 2006).

Various definitions of the concept of science, known as a human activity conducted by scientists,
have been made until today. For example, McComas (1996) has defined science as making valid
and reliable generalizations and explanations so that they would be available to anyone’s inquiry
by using scientific research methods to answer questions on the natural world. S6nmez and
Alacapinar (2017) have defined science as the process of correlation-making based on a part of
reality and the complete knowledge acquired as an outcome of this process. Comprehending
science also means an understanding of the contemporary age, keeping up with innovations and
approaching the future. Science perceptions of individuals can be influenced by the school they
attend, class setting and informal learning environments. Despite correctly structured science
perceptions are important for societies, it comes forward as a fundamental element for the
society’s advancement and problem solution and for the establishment of sound science-society
interaction and for raising future generations as both science and technology literates (Celik &
Onay, 2014; DiGironimo, 2011; McComas, 1996;).

Technology is one of the concepts used rather frequently today in addition to science (Brooks,
1994; Gardner, 1994; Giivencg, 2004; Roy, 1990;). Technology, going back as long as human
history, has reached its present stage through numerous scientific advancements. Technology is
defined as “a process that encompasses transformation and use of the data of fundamental and
applied sciences into production and a process that encompasses resolution of their social impacts
during creative processes” (MoNE, 2006). Reviewing the definition of technology, it is
understood that it has particular characteristics as well. According to Aydin (2009), these
characteristics designated by a technology education center are: technology is related with
science, it contains a pattern, it has produced, it is multifaceted, it is about values, it is structured
socially and it’s structuring process is still continuing.

The relevant literature contains studies investigating opinions of individuals about science and
technology, science’s structure and its relations with society and technology. For example,
DiGironimo (2011) has conducted a study on determine the understanding of secondary school
students about what technology is and identify what they associate with is. The study group of 20
students in the study of the exploratory study of the answers given by the students are divided
into 5 themes. The percentages of these themes and their response to these themes are:
Technology as Artefacts (50%), Technology as a Creation Process (11.8%), Technology as a
Human Practice (2.9%), History of Technology (8.8%), The Current Role of Technology in
Society (26.5%). Erdogan (2004) has investigated the opinions of science teachers (n= 116) about
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the nature of science in his study. Erdogan has found out that preservice teachers had many
misconceptions about science’s nature, had difficulty to establish interdisciplinary relations and
had problems defining science and technology concepts particularly and that they were confused
about the two concepts. Erdogan has concluded that they defined science as a process and
something that made the world as a better place to live and that they were not aware of the social
aspects of science and viewed technology as an application of science as presented in books.
Kahyaoglu (2004) has scrutinized convictions of preservice science teachers (n=176) about
science, technology, and society. A questionnaire and semi-structured interviews were used to
determine the standpoints of preservice teachers during the data collection process. It was found
out as a result of the analyses that preservice teachers confused the science and technology
concepts with one another. It was concluded that they had defined science as an understanding of
life and facts, developments and provable facts, and of the organization of knowledge. They had
defined technology as the applications of science and reflection of nature’s observations, and a
life-facilitating element; and that technologic advances can be controlled by society yet they had
different reasons to do scientific researches. In a similar fashion, Aydin and Tasar (2010)
investigated cognitive structures and judgments of preservice science teachers (n=41) about the
nature of technology (n=41). They collected data by using survey and interview techniques and
found out that preservice teachers’ stances were at a poor level concerning the definition of
technology and on technology and the interaction between technology and society. Furthermore,
they concluded that preservice teachers were not able to distinguish science and technology and
saw technology as a subfield or application of science and they defined technology as computers
in general and as inventions or products generated by science. Aslan, Yalgin and Tasar (2009),
on the other hand, investigated the arguments of science and technology teachers about the nature
of science and came up with similar outcomes about the perspectives of teachers towards science.
Namely, they indicated that teachers viewed science as a means to utilize knowledge in order to
make the world a better place and as searching and discovering the unknown and that they saw
science as undefinable and confused it with the complete knowledge. Dogan Bora, Arslan, and
Cakiroglu (2006) have studied the ideas of high school students about science and scientists. They
have determined that the students defined science as activities performed for the purpose of
discovering unknowns about the world and universe, conducting studies in physics, chemistry
and biology subjects, and discovering or designing things. In a similar study, Narayan (2011) has
scrutinized the science and scientist perceptions of eight-year-old children. They have emphasized
that the students defined science as searching things that were substantially different from what
they saw in movies, laboratory settings and chemical explosions and the things that they knew
very little about and that were undiscovered.

Reviewing the related literature, various national and international studies were conducted to
determine the opinions of preservice teachers about technology (Aydin & Tasar, 2010; Bilecik,
Caglayan & Given, 2012; Fang, Teng & Chen, 2007; Is¢ioglu & Kocakusak, 2012; Van
Rensburg, Ankiewicz & Myburgh, 1999). For example, Rensburg, Ankiewicz & Myburgh (1999)
had studied the attitudes of South African individuals (n=1010) about technology and concluded
that these individuals had positive attitudes towards technology and that they had the opinion that
technology contributed to the improvement of society. Bilecik, Caglayan & Giiven (2012) studied
the knowledge level of preservice science teachers (n=12) about technology and technological
products with regard to the reformed curriculum. Open-ended questions developed by the
researchers were used as the data collection tool in their quantitative research, conducted as a
search. It was concluded as a result of descriptive analyses that the preservice teachers did not
have any confusion about the definition of technology but, they perceived technological products
only as electronic and mechanical products. Is¢ioglu and Kocakusak (2012) have examined the
numerical literacy levels and technology perceptions of preservice primary school teachers (n=
100) in their study. They have reported that preservice teachers had the idea that technology was
effective in many fields today and was a part of daily life and that their perceptions about the
technology used in education were not great. Kara, Aydin, Bahar, and Yilmaz (2014) have
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researched the standpoints of preservice science teachers (n= 313) about technology in their
guantitative survey search. It was found out as a result of the analyses that preservice teachers
thought that technology could change in time and therefore its definition could change over time.
Furthermore, the preservice teachers had the following ideas: technology has advanced
cumulatively. Technology was related with many factors including economy, culture, and
language, it had risks that developed based on needs, it provided time and ease of use, educational
technologies were different from normal technology, and science and technology have benefited
from one another and were interrelated, and technology contributed to scientific development,
technology had an effective role in societies, it has shaped societies socially, and development
level of societies was directly related to their technological superiority. Korkmaz & Unsal (2016)
have examined perspectives of pre-school teachers (n=76) about the concept of “technology” by
means of metaphors. The teachers were asked to complete the statement of *“Technology ...........
is similar to/like; because ...”” in order to find out the perceptions of the teachers about the concept
of technology. 57 valid metaphors were determined as a result of the content analyses and it was
concluded that 14.5% of the preschool teachers perceived the technology concept with its negative
aspect, 23.7% saw it with its positive aspect, 10.5% perceived it as infinity, 11.8% regarded it as
a live being, 31.6% saw it as a necessity, and 7.9% viewed it as life. Moreover, it was emphasized
that metaphors could be used as an effective research tool to clarify the perceptions of teachers
about the technology concept. In the other study of Fang, Teng and Chen (2007), the stances of
Taiwanese people about technology were compared and the ITEA studies conducted between the
years 2001 and 2004 were used for this purpose. It was put forward in the ITEA study that the
majority of Americans thought of computers first when they were asked to consider technology
and Taiwanese had a wider perspective based on their answers including computers, science, and
the Internet. It was reported that the knowledge level of the majority of Taiwanese people in the
technology field was high and that technological knowledge must be included in school curricula.

Purpose, significance, and reasons

This study is important because it consisted of concerns regarding that the technology aspect must
be included in the curriculum of science and technology knowledge class (Turkish Ministry of
National Education/ MoNE, 2005) in 2015 in Turkey. Subsequently, improvement of the level
and importance of technology in science education, the scope of science literacy including the
definition and targets of science, characteristic of science, technology, its definition and purposes,
the relation between science and technology, and its integration must be included. Finally,
science, technology, and science literacy aspects must be included in the updated 3" — 8" graders’
science class curriculum (MoNE, 2017, 2018). Some of the fundamental competencies required
from people in the 21st Century are the scientific perception of the raised generations, the aim of
science-use, knowing the place and definition of science and technology in our daily life, and its
relation with science, structuring of science in their own mind and using science in real settings
(Griffin, & Care, 2014).

The studies conducted on this subject in the relevant literature and based on science definitions
of individuals were reviewed. It was seen that the conducted researches generally focused on
finding/designing inventions and law and theory accumulation, and on the topics of discovering
new and unknown things about the world and universe in the fields of physics, chemistry, and
biology. In the studies conducted to determine the definitions of technology and opinions about
the relation between science and technology, it was seen that individuals defined technology as a
life- facilitating subfield of science and as a product of scientific phenomenon. In this study, it
was aimed to determine the opinions of preservice teachers about science, technology and what
type of interaction existed between the two and in addition, preservice teachers’ views about their
place in science education, and their relations with the society were aimed to be examined.

256



Tiirkiye Sosyal Arastirmalar Dergisi-2019 / Hasan OZCAN , Sirin YILMAZ

METHOD

Research Design

This research was conducted as a qualitative research paradigm. The qualitative research
considers how detailed the searched topic was or how well it was in a wide aspect and it attempts
to find out an answer to the question ‘how was this’ (Blyukdéztlrk, Cakmak, Akgln, Karadeniz,
& Demirel, 2017; Barbour, 2013; Patton, 2005; Silverman, 2016). The case study, a qualitative
research pattern, was used in this study. In a case study, a current situation in real life is put
forward within its own boundaries holistically by using more than one data-source or proofs (Yin,
2003). A case study is an approach that puts forward the description of a situation, where detailed
and in-depth information was collected. Or, it is a qualitative approach revealing the state themes
about real life, the current, limited systems (situations) by means of multiple resources
(observation, interview, visual-audial materials, documents, and reports) (Creswell, 2009).
Questions covering science, technology, their relationship, and aims are asked to preservice
science teachers during the research process and the opinions of preservice teachers about these
phenomena are considered in detail.

The Participant Group

This study was conducted on junior preservice science teachers attending a state university located
in Central Anatolia. 49 preservice teachers (36 women, 13men) participated in the study. Criterion
sampling technique was used in the selection of the participants. The criterion for the prospective
teachers to have experience in the learning experience, science and technology related courses
and their applications is determined. The majority of the preservice teachers (f= 27) were general
high school graduates and there were preservice teachers who graduated from Anatolian high
schools (f=15), vocational schools (f=6) and Anatolian teaching high school (f=1). The preservice
teachers stated the technological devices that they used in their daily life the most as a cellular
phone (f=44), computer (n=44), a tablet computer (n=15), and they reported that they used
television (n=12), electrical home appliances, elevators, trip computers, and bicycles. The
participants told as they described themselves that they did scientific research when they had to
(f=25), and the participants who conducted personal research reported that they accessed Internet-
based resources generally during this process (f=16) [did no research (f=7)] for example YOK
Thesis Center, Google Scholar, TUBITAK ULAKBIM Data Bases, and platforms on the subject
(social media groups) or that they examined educational software. In addition, 30 preservice
teachers reported that they did not attend activities including scientific congresses, seminars, and
fairs previously and 19 preservice teachers attended scientific activities including science fairs
and student congresses previously. The preservice teachers who stated that they used science and
technology in any place and the instant of their life indicated that they used science in education
(f=12) and innovation/progress (f=18) and they used technology for communication (f=24) and
transportation (f=19) purposes generally.

Data Collection Tool and Process

Open-ended questions developed by the researchers were used in this study. Though these
questions were related with science and technology, it consisted of aspects including the
definition, purposes and use areas of science, definition, purposes and use areas of technology
and contribution of science and technology with each other. The relevant literature search was
conducted during the process of question development and the researchers met sporadically and
continued the question writing process. After the questions were prepared, opinions of two
academicians specialized in the fields of science education were resorted to and integration
between science education and technology was achieved. The questions were reviewed and then
opinions of an academician specialized in Turkish education field were received in order to
manage language validity. After these processes, the questions had gained their final format and
the application process was initiated. These questions are represented below:
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1. When you hear or read a word, you relate this word with the words that remind it

generally and form connection frequently. You think about the following concepts

and write down the first three words that you come up with.

What is science? Explain by giving examples.

What is technology? Explain by giving examples.

4. Istechnology possible without science? If your answer is yes or no, explain by giving
examples.

5. Is science possible without technology? Whether your answer is yes or no, explain by
giving examples.

6. Isthere a relationship between science and technology? Whether your answer is yes
or no, explain by giving examples.

7. Does science contribute to technology? Whether your answer is yes or no, explain by
giving examples.

8. Does technology contribute to science? Whether your answer is yes or no, explain by
giving examples.

9. What are the purposes of science? Explain by giving examples.

10. What are the purposes of technology? Explain by giving examples.

wmn

Data collection process was accomplished with the supervision of the first author. The study
purpose and the study’s possible contributions to the literature were explained for the preservice
teachers in the scope of the class, taught by the author. It was emphasized that participation in the
research was on a voluntary basis. Following the explanations, the questions were handed out to
the participants and the answering process was started.

Data Analysis

Descriptive analysis and content analysis, quantitative analysis methods, were used in the study.
In the descriptive analysis, data collected by using the methods including interview, observation,
written method, etc. are reduced and interpreted based on themes. The cause and result relations
in the answers are scrutinized. The references are included to reflect the opinions of participants
when the obtained results are presented (Silverman, 2016; Yildinm & Simsek, 2016). Content
analysis is a technique conceptualizing the data, which are turned into a written form, and listing
the generated concepts in a sound manner and determining them under a common theme
(Creswell, 2003). Researchers code raw data, collected from the written data, and categories are
formed by inductive analysis. Subsequently, data are classified under the specified categories and
made meaningful for readers. One of the researchers repeated this categorization process at certain
intervals. Thus, the problem and aim of the study were adhered to and unnecessary coding was
eliminated and new coding was added in the necessary sections. The researchers acted together
for naming the categories. In conclusion, data were presented to readers for each item by means
of tables.

FINDINGS
Data collected in the research were gathered by using data collection tools and according to the
subproblems.

Accordingly, content analysis results answer given to the item and relevant content analyses for
the item “when you hear or read a word, you relate this word with the words that remind it
generally and form connection frequently. You think about the following concepts and write down
the first three words that you come up with,” which can be assessed as the relation forming test
of the participants in the first item, are shown in Table 1.

Table 1. Content analysis results for the item When you hear or read a word, you relate this word

with the words that remind it generally and form connection frequently. You think about the
following concepts and write down the first three words that you come up with.
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Science f Technology f
Research 17 Telephone 15
Curiosity 12 Simplicity in life 13
Experiment 8 Computer 12
Scientist 5 Advancement/Development 11
Imagination 5 Science 9
Discovery 5 Internet 5
Technology 5 Production/Product 5
Invention 4 Electronic device 3
Science 4 Development 3
Human 4 Tool 2
Knowledge 3 World 2
Study 3 Future 2
Physics 3 Imagination 2
Chemistry 3 Invention 2
Creativity 3 Communication 2
Biology 2 Transportation 2
Discovery 2 Space 2
Medicine 2 Innovation 2
Other 1 Other 1

Considering these words, preservice science teachers concluded that there was a relationship
between science and technology. In addition, it was the word ‘research’ (f= 17) and following this
word, the words “curiosity (f= 12) and experiment (f= 8) were listed and the words ‘telephone (f=
15), simplicity in life (f= 13) and computer (f =12) were ranked as related to technology.
Moreover, we faced with the words ‘full of theory, deep, difficult, advancement, infinite, repeat,
observation, progress, article, culture, universe, learning, understanding, health, innovation,
insomnia, no lies, laboratory, future, rising, philosophy, history, new information, being
everywhere, book and Newton under the heading of Other (f= 1). Under the heading of ‘Other’
related with technology (f= 1), we faced with the words “socializing, application, science product,
scientific research, advancement, progress, invention, imagination, dishwasher, washing
machine, telescope, currency, astronomy, robot, superior skill, car, limitless, knowing the limits
and need”.

Table 2. Content analysis results for the item What is science? Explain by giving examples.

What is science? f Example f
Doing research out of curiosity 11 Newton’s studies 6
Studies to understand the world better 8 World-space studies 3
Method use 5 Disease treatment 3
Research-problem solving 4 Atom-Sub atom studies 1
Explanations based on observations 4 Darwin/Evolution studies 1

and experiments

Simplicity in life 4 World’s movements 1
Evidence-based proof 4 Covers the fields including 1
physics, chemistry, biology, etc.
Finding the undiscovered 4 Galileo-Solar system studies 1
Discovery (by imagination) 4 Light refraction experiment 1
Understanding/Interpretation 3 Pharmaceutical production 1
Doing research “based on need” 3 Molding 1
Producing information 2 Buoyancy of water 1
Changing and developing a process 2 Gravity 1
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Detailed search

Conducting world-renowned studies
Understanding the universe

Being enigmatic and extensive
Making observations

Cumulative advancement
Technology-based advancement
Inquiry

Coherency

No age

PR RRPRPRPERNODNON

Definitions of science concept and examples given by preservice science teachers are shown in
Table 2. According to the Table, it is seen that preservice teachers defined the science concept
generally as doing research out of curiosity (f=11). Studies conducted to understand the world
better (f=8) and method use (f=5), and the examples given by them included Newton’s studies
(f=6), world-space studies (f=3) and disease treatment (f=3). Furthermore, definitions including
producing information, cumulative advancement, and technology-based advancement in science
were provided and some examples in the fields of physics, chemistry, and biology including space
studies, molding, and buoyancy of water were given.

Table 3. Content analysis results for the item What is technology? Explain by giving examples.

What is technology? f  Example f
Act making life easier as a result of science 35 Telephone 10
Science products 6  Transportation (Airplane) 4
Tools for information access and 2 Internet (3, 4,5 G) 3

communication

Factor making science easier 2 Light bulb 2
Adaptation of information in daily life 1 Computer 2
Modernization studies and scientific studies 1  Space studies 2
Process revealed and changed by scientific 1 Informatics 1
studies
Hierarchy occurring based on needs 1  Silver wear 1
Facilitating and addicting developments 1  Electric 1
Mechanized scientific studies 1 Clothing 1
Reaching the highest (best) boundaries 1 Disease treatment 1
Calculator 1
Lever 1
Fungi, bacteria, lens studies 1
Kitchen utensils 1
Hydrostatic pressure-water 1
mains
Television 1

Definitions of technology concept and examples are given by preservice science teachers are
shown in Table 2. According to the Table, the majority of the preservice teachers defined the
technology concept generally as act making life easier owing to science (f=35). In addition, it is
seen that they came up with definitions including science products (f= 6), information access and
communication tools (f= 2), and a factor in making science easier (f= 2). Furthermore, the
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students gave different examples when they defined technology including telephone (f=10),
transportation (airplane) (f=4), and Internet (f=3).

Table 4. Content analysis results for the item Is technology possible without science? If your
answer is yes or no, explain by giving examples.

f f
Yes 9 No 40
Why Why
The technology existed prior to science. 8 Technology advances with science. 21
Technology is a search for simplifying life. 2  Technology benefits from science. 13
Technology developed based on needs. 1 Technology and science are 11

intertwined.

The boundary of technology is science. 1 No explanation. 1

Answers of the preservice science teachers to the item “whether technology is possible without
science’ are shown in Table 4. According to the Table, the majority of the preservice teachers (f=
40) stated that technology was not possible without science. In addition, technology advanced
with science (f= 21), technology benefited from science (f= 13), technology and science were
intertwined (f= 11). The preservice students stated that technology existed prior to science (f= 8)
and technology is a search for simplifying life (f= 2).

Table 5. Content analysis results for the item Is science possible without technology? Whether
your answer is yes or no, explain by giving examples.

f f
Yes 23 No 26
Why Why
Science is possible without technology. 13 Technology and science are 11
interconnected.
The technology existed prior to science. 7 Advancing technology aids in 10
the progress of science.
Technology is a product of science. 1 Technology advances with 7
science.
Technology produces products to make 1 Technology simplifies life. 1
life easier.
No explanation. 1

Answers of the preservice science teachers to the item ‘whether science is possible without
technology’ are shown in Table 5. According to the Table, it is seen that the preservice teachers
had two different opinions about this item. It was concluded that a group of preservice teachers
had the opinion that science can progress without technology (f= 13) and a group of preservice
teachers had the opinion that technology and science were interconnected (f= 26).

Table 6. Content analysis results for the item Is there a relationship between science and
technology? Whether your answer is yes or no, explain by giving examples.

f f
Yes 48 No 1
Why Why
Science advances technology, technology 28  Technology is a science product. 1

advances science.

Technology develops with the advance of 14
technology.

Technology produced science. 4
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Their common characteristics harm 1

human life.

No explanation. 1

Example Example
Physics: Transportation/metro network 3
Communication/cellular phones

Health: Decreasing deaths/epidemics 2

Scientific information: Steam engine 1
Mathematics: Calculator 1

Answers of the preservice science teachers about the relation between science and technology are
shown in Table 6. According to the Table, it was concluded that almost the entire preservice
teachers (f= 48) had the opinion that there was a relationship between science and technology.
Science had advanced technology and technology advanced science (f= 28), a technology
developed with the advance of science (f= 14). Only one preservice teacher stated that technology
is a science product and gave the answer ‘no’.

Table 7. Content analysis results for the item Does science contribute to technology? Whether
your answer is yes or no, explain by giving examples.

f f
Yes 49  No
Why Why
Technology advances as science advances. 33
Technologic devices increase as science 5

progresses.

Science and technology advances together. 4
Technology makes life easier.
No explanation.

Example Example
Physics:

Transportation/metro network
Communication/cellular phones
Elevator

Sensors

Computer

Print shop

The transition from theory to application
Buoyancy force/Maritime transportation
Fuel system/Motor vehicles
Lenses/Microscope

Gravity/Space crafts

Adaptation from nature/Airplane
Biology

DNA structure

Disease treatment

Mathematics

Calculator 1
Space travels 1

e

RPRPRPRPNWOWRRFP R WN

e

Answers of the preservice science teachers to the item “whether science contributes to technology’
are shown in Table 7. According to the Table, it is seen that the entire preservice teachers (f= 49)
had the opinion that science contributed to technology. In addition, they had the opinion that
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technology advanced as science advanced (f= 33), and technological devices increased as science
advanced (f= 5). It is seen that they gave examples for these advances and increases in the fields
of physics, mathematics, and biology.

Table 8. Content analysis results for the item Does technology contribute to science? Whether
your answer is yes or no, explain by giving examples.

f

f

Yes

Why

0

No 1

Why

Aids in advancing discovered science based on
need.

Science advances as technology advances.
Technology contributes to science and science
contributes to technology.

Novel materials for science are found by using
technological materials.

Scientific data are proven by means of
technology.

Theories enable easy learning by means of
technological devices.

Time is saved by technology.

It verifies laws and hypotheses introduced by
science.

Technology is used to review the previous
scientific studies.

Example

Physics:

Transportation/metro network

Communication/cellular phones
Elevator

Sensors

Computer

Print shop

The transition from theory to application
Buoyancy force/Maritime transportation
Fuel system/Motor vehicles
Lenses/Microscope

Gravity/Space crafts

Adaptation from nature/Airplane
Biology

DNA structure

Disease treatment

Mathematics

Calculator

Space travels

AN

PRRPRPNOWRREPWRE W

e

Science is the basis of 1
technology.

Example

Swimming and transportation 1
are not possible without

knowing about buoyancy

force.

263



Tiirkiye Sosyal Arastirmalar Dergisi-2019 / Fen Bilgisi Ogretmen...

Answers of the preservice science teachers to the item “whether technology contributes to science’
are shown in Table 8. According to the Table, it was concluded that the majority of the preservice
teachers (f= 48) had the opinion that technology contributed to science. They had the opinion that
it aided in advancing discovered science based on need (f= 14), science advanced as technology
advanced (f= 7), technology contributed to science and science contributed to technology (f= 4)
and only one preservice teacher had the opinion that science is the basis of technology.

Table 9. Content analysis results for the item What are the purposes of science? Explain by
giving examples.

Purpose f  Example f

Studying the structure of the universe 2 Sun, space, time system 3
0

Simplifying life 1 The world’s sustainability 2
0

Making explanations 9 Gravity 2

Finding out what is undiscovered 7  Health/Disease treatment 2

Setting the validity of what is discovered. 6  Studies on the world’s creation 1

Curiosity 5  Electric/Lightbulb and its 1

development
Problem-solving 5 Raising scientifically literate 1
individuals

Establishing/explaining cause-result 3  Genetics/Mendel’s studies 1

relations based on the discovered things

Providing information (education) 2  Telephone 1

Making observations 2  Transportation 1

Imagination and creativity 2

Progress (Change, innovation) 2

Making predictions 2

Raising individuals who are able to think 1

deeply

Creating needs 1

Taking technology to a high level 1

Answers of the preservice science teachers concerning the purposes of science are shown in Table
9. According to the Table, the preservice teachers listed studying the structure of the universe (f=
20), simplifying life (f= 10) and making explanations (f= 9) among the purposes of science. They
gave examples for the purposes of science from different fields including solar, space and time
system (f =3), the world’s sustainability (f= 2) and gravity.

Table 10. Content analysis results for the item What are the purposes of technology? Explain
by giving examples.

Purpose f Example f
Making life easier 43  Telephone 6
Aiding scientific progress 4 Computer 4
Correspondence/Communication 4 Car 2
Transportation 3 Internet/Easy access 2
Universality 2 Time-saving 2
Fulfilling needs 2 Lightbulb 1
Advancement 2 Lighter 1
Time-saving 2 Kitchen utensils 1
Popularizing science 1 Television 1
Introducing and popularizing science 1 Telescope/space studies 1
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Proving scientific evidences 1 Technological devices 1
Putting what is discovered into practice 1
Problem-solving 1
Contributing to the country economy 1
1

Producing new scientific data

Answers of the preservice science teachers concerning the purposes of technology are shown in
Table 10. In this Table, the preservice teachers had listed simplifying life (f= 43), aiding in the
advancement of science (f= 4) and communication/correspondence (f= 4) for the purposes of
technology. They gave examples for the purposes of technology and gave examples for these
purposes including telephone (f= 6), computer (f= 4), and car (f= 2).

DISCUSSION, CONCLUSION, AND RECOMMENDATIONS

In this research, the definitions of science and technology and their relationship with each other
provided by preservice science teachers were revealed and their opinions about the purposes of
science and technology were put forward. As a result of the performed analyses, it was concluded
that the preservice teachers had related the science concept with research, curiosity, and
imagination in general and they had related the technology concept with simplifying life,
science/science products, and advanced concepts. Considering the opinions of the preservice
teachers about the definitions of science and technology, they had defined science as research
conducted out of curiosity to better understand the world by using methods, and they defined
technology as a subfield of science, simplifying life and aiming to access information. It was seen
that they gave telephone, computers, transportation vehicles and electronic devices used in daily
life generally as examples of technology. Considering the studies conducted on the definitions of
science and technology provided by individuals, their opinions and relation-forming, it was seen
that similar conclusions had been drawn and the results were in line with the results of this study
(Aslan, Yal¢in, &, 2009; Aydin & Tasar, 2007; Bilecik, Caglayan & Giiven, 2012; Dogan Bora,
Arslan and Cakiroglu, 2006; DiGironimo, 2011; Fang, Teng & Chen, 2007; Gil-Pérez, Vilches,
Fernandez, Cachapuz, Praia, Valdés, & Salinas, 2005; Iscioglu & Kocakusak, 2012; Karaa,
Aydin, Bahar, & Yilmaz, 2014; Kahyaoglu, 2004; Korkmaz & Unsal, 2016; Radder, 2009;
Roberts, Reid, Schroeder, & Norris, 2013). For example, Karaa et al (2014) have reported that
technology had emerged based on needs, and it has risks and it provides time and simplicity in
use and it is an invention. In addition, science and technology benefits from each other, they are
interrelated, and technology contributes to scientific development and it both influences society
and is affected by society at the same time. In a similar fashion, Fang, Teng, and Chen (2007)
have obtained answers such as computers, science, and the Internet for the visions of Taiwanese
people about technology. Differing from this result, Aydin and Tasar (2010) have studied the
opinions of preservice science teachers about the cognitive structures of technology. They have
concluded that definitions of the technology of preservice teachers and their opinions about the
interaction between technology and society were at a poor level and that they were unable to make
a distinction between science and technology. In addition, they saw technology as a subfield or
application of science and they defined technology like computers, inventions or products
provided by science in general. It was seen that these results were in line with the relevant studies
in terms of scientific definitions. For example, Aslan, Yal¢in and Tasar (2009) have obtained
similar results in terms of the perspectives of teachers toward science. They have reported that
teachers stated the definitions of science as to find and use the information to make the world a
better place to live, to search and discover the unknown and that science was undefinable,
complete information. Dogan Bora, Arslan, and Cakiroglu (2006) have reported that high school
students defined science as acts conducted to discover the unknowns about the world and
universe, and it was to study physics, chemistry and biology subjects and to invent or design
things. Narayan (2011) saw that the students defined science as searching for the things that were
substantially different from what they saw in movies, laboratory settings, chemicals and
explosions and for the things that were unknown and undiscovered.
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Preservice teachers were asked whether the technology was possible without science and whether
science was possible without technology. The common result received from the two items was
that science and technology were interrelated and that technology, in fact, existed prior to science
at early ages, for example, wheel. In addition, science had caused the advancement of technology
and technology had advanced science. Similarly, preservice teachers had emphasized that science
and technology had contributed to the advancement of one another. Moreover, technology would
advance as science advanced and in a similar fashion, novel materials that could be used in
scientific research could be manufactured with the advancing technology. Higher levels could be
reached in transportation, communication, informatics, and health fields, where the application
areas of these materials could expand upon the explanations of theories. Considering the answers
of the preservice teachers about the purposes of science and technology, they provided answers
similar to the definitions. They defined science as understanding the structure of the universe and
coming up with explanations to simplify life and establish relations between the cause and
outcome, and they listed simplifying life, time-saving and presenting scientific evidence among
the purposes of technology. Similar results were obtained upon comparison of the answers of the
preservice science teachers and these items and the relevant literature (Aslan, Yal¢in, &, 2009;
Aydin & Tasar, 2007; Dogan Bora, Arslan and Cakiroglu, 2006; DiGironimo, 2011; Fang, Teng
& Chen, 2007; Gil-Pérez, Vilches, Fernandez, Cachapuz, Praia, Valdés, & Salinas, 2005; Iscioglu
& Kocakusak, 2012; Karaa, Aydin, Bahar, & Yilmaz, 2014; Kahyaoglu, 2004; Radder, 2009;
Roberts, Reid, Schroeder, & Norris, 2013).

In general, based on the answers of preservice science teachers about science, technology and
their relation with each other, it was seen that they provided similar answers and that science and
technology were two intertwined concepts that were used together. Reviewing the history of
science, the reasons behind this circumstance can be stated such that technological advances have
occurred in line with cumulative progress in science. Moreover, higher levels have been reached
in their application fields because of the new theories obtained today (for example, preservice
teachers gave similar answers to these questions and about space, medicine and engineering
studies). It was considered that preservice teachers gave similar answers to the questions
according to their education in science and technology and the classes they had attended on the
characteristics and history of science during their educational life. Furthermore, they gave similar
answers because of scientific and technological advances news provided in the media or press. In
addition, they had no consensus about the definitions of science and technology because these
maintained constant interaction by means of a few technological devices in their daily life,
including, cellular phones, computers, electronic home appliances, devices used for
transportation, etc. and that they had limited interaction with technology.

Based on the results acquired in the conducted study, the following suggestions are made:

. The relation between the attitudes of preservice teachers toward science and technology
and their skills and competencies can be scrutinized by applied studies.
. Research or project papers can be assigned and preservice teachers can develop opinions

about science and technology by attending them personally and activities can be organized during
their undergraduate studies.

. ‘Direct/reflective science’ perspectives of preservice teachers can be benefited in the
classes of the characteristics and history of science and the characteristics and integration of
technology by keeping a distance from a classical/positivist perspective. In this context, it is
contemplated that contributions can be made pedagogically during the preservice teachers’
education in class settings, where they started their teaching profession.
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Uzun Oz

Bireylerin bilgiye ulagabilme, bilgiyi takip ve analiz edebilme, bilim ve teknolojideki ilerlemeleri
takip ederek giinliik yasamlarma transfer edebilmeleri toplumlarin ihtiyag duydugu nitelikler
arasinda yer almaktadir (International Technology Education Association/ITEA, 2006).
Yasamimizdaki bilgi akisinin ve teknolojinin her gecen giin dngdriilemez bir sekilde hizla
artmasi, bu nitelikleri daha da 6nemli hale getirmektedir. Bu durumun bilim ve teknolojiye oldugu
kadar egitim alanina, Ozellikle de fen egitimine yansimalart olmaktadir. Bu dogrultuda
gerceklesen gelisim, degisim ve doniislimlere ayak uydurabilmek ve egitimin, 6zellikle de fen
egitiminin kalitesini arttirmak i¢in Ogretim programlarinda bir takim yeniliklere yer
verilmektedir. Dogru yapilandirilmis bir bilim algisi toplumlar i¢in 6nemli olmakla birlikte
toplumun ilerlemesi, problem ¢dzme, saglikli bir bilim-toplum etkilesimi kurma ve gelecek
nesillerin hem bilim hem de teknoloji okuryazar1 olarak yetistirilmesinde dnemli bir bilesen
olarak karsimiza ¢ikmaktadir (McComas, 1996; Celik & Onay, 2014). Insanlik tarihi kadar
eskilere dayanan teknoloji, birgok bilimsel ilerlemeler ile bugiinkii noktaya erigsmistir. Bireylerin
bilim ve teknolojiye yonelik goriisleri, bilimin yapisini, toplum ve teknoloji ile olan iliskilerini
inceleyen caligmalar, ilgili alanyazinda yer almaktadir. Bu ¢alisma ozellikle Turkiye’de 2005
yilinda fen ve teknoloji bilgisi dersi 6gretim programina (MEB, 2005) teknoloji boyutunun
eklenmesi ile teknolojinin yer ve 6neminin fen egitiminde artmasi, ardindan fen bilgisi 6gretmen
yetistirme programlarinda yer alan bilim, tanim1 ve amaglari, bilimin dogasi, teknoloji, tanimi ve
amaglari, bilim ve teknoloji arasindaki iligki, entegrasyonu gibi fen okuryazarliginin kapsami, son
olarak 3-8. sinif giincellenen fen bilimleri dersi 6gretim programinda (MEB, 2017) fen, teknoloji
ve bilim okuryazarligi boyutlarinin yer almasi agisindan énem tasimaktadir. Yetigen nesillerin
bilim algisi, bilimin kullanilis amaci, 6gretim ortamlarinda, giinliikk yasantimizdaki yerinin
bilinmesi, bununla birlikte teknoloji ve tanimi, bilim ile olan iligkisini bilmesi, kendi zihninde
yapilandirmas1 ve gercek ortamlarda kullanmasi 21. yiizyil bireylerinde bulunmasi gereken
onemli yeterliliklerden bazilardir. Yapilan calisma ile 6gretmen adaylarinin bilim, teknoloji, ikisi
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arasinda etkilesime yonelik goriisleri alinmakla birlikte her ikisinin fen egitimindeki yerine dair
goriigleri, ayni zamanda toplum ile olan iligkilerine yo6nelik gorislerini belirlemek
amaglanmaktadir. Yapilan ¢alisma nitel arastirma paradigmasi altinda gergeklestirilmistir. Nitel
arastirmalar arastirtlan konunun ne kadar derin ya da ne kadar iyi oldugunu genis bir ac1 ile ele
alarak nasil sorusuna cevap aramaya calisirlar (Patton, 2005; Barbour, 2013; Silverman, 2016;
Biiyiikoztiirk ve digerleri, 2017). Bu galismada nitel arastirma desenleri i¢erisinde yer alan durum
calismast kullanilmistir. Durum c¢alismasi ile gergek yasamdan giincel bir olgu kendi sinirlart
icerisinde biitlinciil olarak, birden fazla veri kaynag1 veya kanit kullanilarak mevcut olan durum
ortaya konulur (Yin, 2003). Arastirma siirecinde fen bilgisi 6gretmen adaylarina bilim, teknoloji,
birbirileri ile olan iligkileri ve amaglarini igeren sorular yoneltilerek 6gretmen adaylarinin bu
olgulara yonelik goriisleri detayli bir sekilde ele alinmaktadir. Yapilan arastirma Orta Anadolu’da
bulunan devlet iiniversitesinde 6grenim gormekte olan 3. sinif fen bilgisi 6gretmen adaylar ile
gergeklestirilmistir. Calismaya 49 6gretmen aday1 (36k, 13e) katilmistir. Ogretmen adaylarmin
biiylik ¢cogunlugu diz lise (f=27) mezunu iken, Anadolu lisesi (f=15), meslek lisesi (f=6) ve
Anadolu 6gretmen lisesinden (f=1) mezun olan 6gretmen adaylarinin oldugu da goriilmektedir.
Ogretmen adaylar1 giinliik yasantilarinda en fazla kullandiklar1 teknolojik araglari cep telefonu
(f=44), bilgisayar (n=44), tablet bilgisayar (n=15), televizyon (n=12) olarak tanimlarken,
elektrikli ev geregleri, asansor, yol bilgisayari, bisiklet gibi araglar1 kullandiklarini belirtmislerdir.
Katilimc1 grup kendilerini tanimlarken mecbur oldukga bilimsel aragtirma yaptiklarimi (f=25),
bireysel olarak arastirma yapanlar ise bu siirecte (f=16) [arastirma yapmayanlar (f=7)] cogunlukla
internet temelli kaynaklara ulastiklarin1 drnegin YOK Tez Merkezi, Google schoolar, TUBITAK
ULAKBIM Veri Tabanlari, konu ile ilgili platform (sosyal medya gruplar) ya da egitsel
yazilimlar1 incelediklerini belirtmislerdir. Bununla birlikte 30 6gretmen aday1 daha dnce bilimsel
kongre, seminer, fuar gibi etkinliklere katilmadigini, 19 6gretmen adayimnin ise daha 6nce bilim
senligi, 6grenci kongreleri gibi bilimsel etkinliklere katildiklarimi vurgulamistir. Bilim ve
teknolojiyi yasamlarmin her yerinde, her aninda kullandiklarimi ifade eden 6gretmen adaylar
bilimi genellikle egitimde (f=12), yenilik/ilerlemede (f=18) kullanildigini, teknolojinin ise
iletisim (f=24), ulasim (f=19) amag¢h kullandiklarin1 belirtmislerdir. Yapilan ¢aligmada
aragtirmacilar tarafindan gelistirilen agik uclu sorular kullanilmigtir. Bu sorular Bilim ve
Teknoloji ile ilgili olmakla birlikte bilimin tanimi, amaglari, kullanim alanlari, teknolojinin
tanimi, amagclari, kullanim alanlari, bilim ve teknolojinin birbirilerine katkilar1 gibi igeriklerden
olugsmaktadir. Sorular hazirlandiktan sonra fen egitimi, fen egitimi ve teknoloji entegrasyonu
alaninda uzman iki akademisyenin goriisleri alinarak sorular gézden gegirilmis, ardindan dil
gecerligini saglamak amaciyla Tiirk¢e egitimi alaninda uzman bir akademisyenin goriislerine
bagvurulmustur. Veri toplama siireci birinci yazar esliginde gerceklestirilmistir. Yazarin
yirlitmiis oldugu ders kapsaminda 6gretmen adaylarina ¢aligmanin amaci, alanyazina olasi
katkilarindan bahsedilmistir. Arastirmaya katilimin goniilliiliik esas1 ile oldugunu vurgulanmistir.
Aciklamalarin ardindan sorular katilimcilara dagitilmis, cevaplama siireci gerceklestirilmistir.
Calismada verilerin analizinde nitel analiz yontemlerinden betimsel analiz ve igerik analizi
kullanilmigtir. Yazili verilerden elde edilen ham veriler aragtirmacilar tarafindan kodlanarak ve
tiimevarimci analiz ile kategoriler olusturularak analiz edilmistir. Ardindan veriler, belirlenen
kategoriler altinda smiflandirilarak okuyucu i¢in anlamli bir hale getirilmistir. Kodlama ve
kategorilestirme islemi arastirmacilardan biri tarafindan belirli araliklar ile tekrarlanmigtir.
Yapilan arastirmada fen bilgisi 6gretmen adaylarmin bilim ve teknolojiye yonelik tanimlari,
birbirileri iligkileri, bilimin ve teknolojinin amaclarina yonelik goriislerini agiga g¢ikarilmustir.
Yapilan analizler sonucunda 6gretmen adaylarmin bilim kavramimi genellikle arastirma, merak
duyma ve hayal giicii ile iliskilendirdikleri, teknoloji kavramini ise hayatta kolaylik saglama,
bilim/bilimin {iriinleri, ilerleme kavramlar ile iliskilendirdikleri elde edilmistir. Ogretmen
adaylarinin bilim ve teknolojinin tanimlarina yonelik goriisleri incelendiginde ise bilimi diinyay1
daha iyi anlamak i¢in, yontemler kullanilarak, merak ile yapilan arastirmalar, teknolojiyi ise
hayat1 kolaylastiran, bilimin alt dali ve bilgiye ulagma amacli olarak tanimladiklar1 gériilmektedir.
Teknolojiye 6rnek olarak ise genellikle telefon, bilgisayar, ulasim araglari, giinliik yasamda
kullanilan elektronik aletleri 6rnek verdikleri goriilmiistiir. Ogretmen adaylarina bilim olmadan
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teknoloji ve teknoloji olmadan bilim olup olamayacagi sorulari sorulmus ve her iki soru igin
karsimiza ¢ikan ortak bulgunun bilim ve teknolojinin karsilikli olarak birbirine bagli oldugu,
erken donemlerde teknolojinin aslinda bilimden dnce de var oldugu, 6rnegin tekerlek gibi, bilimin
teknolojiyi teknolojinin de bilimi gelistirdigi sonuglar1 elde edilmistir. Benzer sekilde 6gretmen
adaylar1 bilim ve teknolojinin birbirilerinin gelisimlerine katki sagladigi, bilimin ilerledikce
teknolojinin ilerleyecegi, aym sekilde ilerleyen teknoloji ile birlikte bilimsel arastirmalarda
kullanilabilecek yeni materyaller {iretilebilecegi, teorilerin agiklamalari ile uygulama alanlarinin
genisleyebilecegi ulagim, iletisim, bilisim, saglik gibi alanlara daha iist seviyelere gidilebilecegini
vurgulamiglardir. Bilim ve teknolojinin amaglarina yonelik 6gretmen adaylarinin vermis olduklari
cevaplari incelendiginde ise bilimin amaglarinin evrenin yapisini anlamak ve agiklamalar
uretmek, hayati kolaylagtirmak, kesfedilenler arasinda neden-sonu¢ iliskileri kurmak;
teknolojinin amaglar1 arasinda ise yasami kolaylastirma, zaman tasarrufu saglama, bilimsel
kanitlamalar1 sunmak gibi cevaplar verdikleri elde edilmistir. Genel olarak fen bilgisi 6gretmen
adaylarinin bilim, teknoloji, birbirileri olan iliskilerine yonelik vermis olduklar1 cevaplar
incelendiginde benzer cevaplar verildigi, bilim ile teknolojinin i¢ ige gecmis, birlikte kullanilan
iki kavram oldugu goriilmektedir. Bu durumun nedenleri arasinda bilim tarihine bakildiginda
bilimdeki kiimiilatif ilerlemelerle birlikte teknolojideki ilerlemeler meydana gelmis, giiniimiizde
de elde edilen yeni kuramlarla birlikte uygulama alanlarinda daha iist seviyelere ulagilmakta
oldugu sdylenebilir. Ornegin 6gretmen adaylar1 da buna benzer cevaplar vermekte (uzay, tip,
miihendislik alanlarindaki ¢aligmalar), 6grenim hayatlarinda almis olduklari fen ve teknoloji, fen
Ogretimi, bilimin dogas1 ve tarihi ile ilgili dersler, medyada ya da yazili basinda ¢ikan haberlerde
bilim ve teknolojideki ilerlemelere yer verilmesi, bilim ve teknolojinin tanimlarina yonelik net bir
gOriis birliginin olmamasi ve siirekli etkilesim iginde olmasi, giinliik yagsamlarinda sinirh tirdeki
teknolojik aletler ile etkilesim i¢inde olmalar1 (6rnegin cep telefonlari, bilgisayarlar, elektronik
ev esyalart, ulasimda kullanilan araglar gibi 6gretmen adaylarinin sorulara benzer cevaplar
vermelerine neden olmus olabilecegi diisiiniilmektedir. Yapilan ¢aligmadan elde edilen bulgular
dogrultusunda su oneriler getirilmektedir: i. Ogretmen adaylarinin bilim ve teknolojiye iliskin
tutumlari, becerileri, yeterlilikleri arasindaki iliski uygulamali arastirmalarla incelenebilir; ii.
Ogretmen adaylarmin lisans 6grenimi siiregleri boyunca bilim ve teknolojiye yonelik goriislerini
gelistirecek bireysel olarak katilabilecekleri arastirma veya proje 6devleri verilebilir, etkinlikler
gerceklestirilebilir; iii. Ogretmen adaylarinin bilim ve bilimin dogas ve tarihi, teknolojinin dogas1
ve entegrasyonu ile ilgili derslerde Kklasik/pozitivist bakig a¢isindan uzak durarak
“Dogrudan/Yansitict Bilim” bakis acisindan faydalanilabilinir. Bu baglamda &gretmen
adaylarinin  6gretmenlik meslegine bagladiklarinda sinif ortamlarinda gergeklestirdikleri
ogretimlerde de pedagojik olarak katki saglayabilecegi diistiniilmektedir.
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