Vol: 49 Numb: 2 Page: 1098-1125
https://dergipark.org.tr/tr/pub/cuefd

% Cukurova Universitesi Egitim Fakiiltesi Dergisi

Conceptual Analysis of Middle School Students’ Cognitive Structure on

the Concept of “Technology” Through Word Association Test
Nagihan iMER CETiN ®* (ORCID ID - 0000-0001-9634-6388)

Betiil TIMUR ? (ORCID ID - 0000-0002-2793-8387)
®Canakkale Onsekiz Mart Universitesi, Egitim Fakiiltesi, Canakkale/Tiirkiye @
CrossMark

Article Info Abstract

In this study, it is aimed to determine cognitive structures of middle school students

DOI: 10.14812/cufej.548259 regarding technology concept via word association test. The research is carried out

Article history: with students from 5th, 6th, 7th and 8th grade (N: 201) of a middle school. The word
Received  12.08.2019 association test is used to collect the data. The data collected from the word
Revised 09.10.2020 association test are evaluated by using the content analysis method. The concepts
Accepted  15.10.2020 obtained from the content analysis are coded separately by two researchers and the

average value of interrater reliability is found as 91%. As a result of the analysis of the

data; it is seen that middle school students express 1571 different concepts related to
the concept of technology. The concepts are divided into categories and a total of 11
categories are identified. The findings of the study show that students perceive
technology as communication tool, computer, product and tool. The most remarkable
finding is that students’ experiences with technological tools in their everyday life are
influential on their technology perceptions. As a result, it is determined that students’
have limited understanding regarding technology concept.
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Ortaokul Ogrencilerinin “Teknoloji” Kavrami Konusundaki Bilissel
Yapilarinin Kelime iliskilendirme Testi Araciligiyla Kavramsal Analizi

Makale Bilgisi Oz

DOI: 10.14812/cufej.548259 Bu.(;allshrtnaf:ia o.rtaokul 6.§.rencileri.nin Fekno.loji kavramina iliskin biligsel yapilarinin

kelime iliskilendirme testi ile tespit edilmesi amaglanmistir. Arastirma, 5.,6.,7. ve 8.
Makale Gegmisi: Sinif ortaokul 6grencisi (N:201) ile yurutulmastir. Verilerin toplanmasinda kelime
Gelis 12.08.2019 iliskilendirme testi kullaniimistir. Kelime iliskilendirme testinden toplanan veriler igerik
Dizeltme 09.10.2020 analiz ydntemi kullanilarak degerlendirilmistir. igerik analizinden elde edilen kavramlar
Kabul 15.10.2020 iki arastirmaci tarafindan ayri ayri kodlanarak degerlendirilmis ve kodlayicilar

arasindaki ortalama guvenirlik degeri % 91 olarak bulunmustur. Verilerin analizi

sonucunda; ortaokul 6grencilerinin teknoloji kavramina iliskin 1571 farkli kavram ifade
ettikleri gortlmustir. Kavramlar kategorilere ayrilmis ve toplam 11 kategori
belirlenmistir. Calisma bulgulari 6grencilerin teknolojiyi daha ¢ok iletisim araci,
bilgisayar, urlin ve alet olarak algiladiklarini géstermistir. Calismadaki en dikkat cekici
bulgu, 6grencilerin glinlik yasamda kullandiklari teknolojik aletlerin teknoloji algilarini
fazlasiyla etkiledigini gostermesidir. Sonug¢ olarak, 6grencilerin teknoloji kavrami
konusunda sinirli bir anlayisa sahip olduklari belirlenmistir.

Anahtar Kelimeler:
Teknoloji,

Ortaokul Ogrencileri,
Kelime iligkilendirme Testi,
Bilissel Yapi.

Introduction

We live in a world dominated by technology and technology is involved in every aspect of our lives.
Regardless of age, everyone benefits from technology in their daily life. At this point, the important
thing is that individuals in the society can use technology in the desired direction for the purposes. Only
those who can use technology and integrate it into their lives would be able to take their society one
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step further (Glindliz & Odabasi, 2004). Otherwise, societies that cannot catch up with this culture and
are not tech-literate are doomed to become outdated and dependent on other countries. For this
reason, an education system dominated by technology is important in raising young generations with
the desired qualities. Mitropoulou and Faridou (2018) stated that the rapid changes in the field of
technology make it compulsory for students to be educated with technology in schools. In this context,
attempts in recent years to the use of technology in the educational environment in Turkey has
increased. FATIH Project (Increasing Opportunities and Improving Technology Movement), which aims
to use technology in education, was initiated by ME (Ministery of Education) in 2010. With this project, a
radical change was made in the education system and it was aimed that the students be intertwined
with technology at school. Finally, in the Science Education Curriculum updated in 2018, attention was
drawn to STEM education. In this context, STEM education is expressed as the process of obtaining a
technological product by applying theoretical knowledge in the fields of Science and Mathematics in the
field of Engineering (Akglindiiz, 2016). The concept of technology has surfaced once again in this current
educational practice. However, very few people can use correct statements about the concept of
"Technology" (Aydin, 2009; Bybee, 2010; Volk & Dugger, 2005). The following definitions are made in
the literature regarding what "technology" conceptually means:

"Technology is a process in which tools, structures or systems are developed or changed in order to
meet the demands and needs of people Topsakal (2005, p: 3)." Technology can also be defined as the
creation of useful structures needed by using the skills acquired to dominate the natural world (Alkan,
1997). In addition to these definitions, technology can also be expressed as trying to find solutions to
the problems faced by society and developing products or methods to meet human needs
(Constantinou, Hadjilouca & Papadouris, 2010).

Waight and Abd-El-Khalick (2012) stated that students' knowledge of the concept of technology
would help individuals understand their effects on society, economy and culture and their interactions
with them. According to ITEA (2000), students can develop a more holistic understanding in
understanding the role of technology in society and make more reliable decisions about technology.
Pey-Yan (2015) stated that technology has an important place in modern society. He also emphasized
that it is important to identify students’ concepts about the nature of technology in order to improve
students' technology literacy and integrate it into modern society. For this purpose, students'
perceptions of the concept of technology attracted the attention of many researchers (Buckley, Seery,
Power & Phelan, 2018; Davis, Ginns & McRobbie, 2002; DiGironimo, 2011; Erdogan & Gok, 2008; Ergen
& Yanpar Yelken, 2015; Herdem, Aygiin & Cinici, 2014; Rocha Fernandes, Rodrigues & Ferreira, 2017).

Griffiths and Heath (1996) found in their study that high school students perceive technology as tools
that make our lives faster and better, and make our lives easier, such as phones, toasters, and
televisions. In another study, a questionnaire containing open-ended questions about technology was
applied to 20 middle school students and it was found that the students had naive views about the
nature of technology (DiGironimo, 2011). Rocha Fernandes, Rodrigues, and Ferreira (2017) used a
questionnaire and semi-structured interview form to determine the concepts about the nature of
technology of 20 students of different ages. The results of the study showed that the students firstly saw
technology as a useful tool, described it as the application of knowledge and stated that it was an
important thing in their lives. Ergen and Yanpar Yelken (2015) conducted a study aiming to determine
what students in primary school students think about technology using conceptual metaphors. At the
end of the study, it was found that students developed 95 metaphors regarding the concept of
technology and perceived technology mostly as the concept of "game".

In this study, it was tried to determine the cognitive structures of middle school students related to
the concept of technology through the word association test. The fact that middle school students (5th,
6th, 7th and 8th grade) were selected as the sample group in the study makes the study privileged.
Because when the studies on this subject are examined, it is seen that teacher candidates are mostly
preferred (Aydin, 2009; Aydin & Karacam, 2015; Cavas, Cetin, Palabiyik & Cavas, 2019; GOk & Erdogan,
2010). Another feature that makes this study different is that the "word association test" was used as a
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data collection tool. Because students introduced the concepts of "technology" without limitation. This
situation caused the study to obtain a very rich data set. Thus, perceptions regarding a wide variety of
technology concepts that we could not predict were determined in the study. Because word association
test is a technique in which the individual responds to other concepts associated with this concept in his
mind without restriction when given a stimulating concept (Sato & James, 1999).

Method
Research Model

In this study, "case study", one of the qualitative research methods, was used to examine the
cognitive structures of middle school students regarding the concept of technology. The case study is a
rich and detailed way of describing the subject to be investigated in the situation (Hitchock & Hughes,
1995). Yin (2003) grouped the case study into four groups as holistic single case, nested single case,
holistic multiple case, and nested multiple case pattern. In this study, a holistic multi-case design is used.
Multi-case patterns are implemented in a holistic manner. Each situation is handled in a holistic way and
then compared with each other (Yildirim, Simsek, 2008, p.291-292). In other words, the researcher
includes different groups in his study and collects data on the same research question in each group and
compares them. In this study, 5th, 6th, 7th. The cognitive structures of 8th grade students regarding the
concept of technology were examined and then compared. In this study, 4 different grade levels were
considered as a group.

Participants

In this study, a total of 201 middle school students studying at 5th, 6th, 7th, and 8th grades were
focused because in the middle school, the "Information Technologies and Software" lesson is taught in
5th and 6th grades, and "Technology and Design" is taught in the 7th and 8th grades. The aim of the
information technologies and software course is to make students computer literate, while the aim of
the technology and design course is to develop students' technological creativity. It is assumed that all
students have prior knowledge of the concept of "technology" since they have taken the information
technology and software course. Therefore, the sample group of the study was chosen for this purpose.
Therefore, criterion sampling method, which is one of the purposeful sampling methods, was used in
the study (Yildirim & Simsek, 2011).

The distribution of the students participating in the study according to their class and gender is
shown in Table 1.

Table 1.
Frequency and Percentage Distribution of Participants According to Gender and Classes
Grade Level Male Female
f % f %
5th grade 25 23.8 27 28.1
6th grade 32 30.5 28 29.2
7th grade 38 36.2 28 29.2
8th grade 10 9.5 13 13.5
Total 105 52.2 96 47.8

Data Collection Tool

In this study, word association test was used as a data collection tool. In the word association test,
the concept of "technology" was chosen as a key concept. In the word association test, more than one
key concept that is generally thought to be related to the subject is selected and these key concepts are
written ten times in a row, each on a page. The reason why the key concept is written one under the
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other is to prevent the chain response risk by reminding the student of the key concept after each
concept writing (Bahar & Ozatli, 2003). While more than one key concept is used in some of the word
association tests (Eren, Sahin, Celik & Akturk, 2014), it is also possible to come across studies in which
one key concept is used (Cinar, 2015; Ekici & Kurt, 2014; Ekici, Gokmen & Kurt, 2014, Keskin&Orgiin,
2015; Palic Sadoglu, 2016; Uzun, Ozsoy & Keles, 2010). In this study, a single key concept is used. Thus, it
is aimed that the application period of the test does not take too long. Because the sample group of the
study consists of children. It was thought that the use of more than one key concept would prolong the
application time of the test, thus reducing the motivation of children to answer the test and this would
result in obtaining invalid data. Therefore, a single key concept has been studied. During the data
collection phase, the "word association test" was introduced to the students and how it was applied was
explained. Before the actual applications, a simple word association test was applied by giving the
concept of "flower" to the students in order to better understand this test. In the main application,
students were given the concept of "Technology" and they were asked to write 10 words that come to
mind. The data were collected in one lesson hour at each grade level.

Data Analysis

The data collected from the word association test were evaluated using the content analysis
method. Content analysis is based on coding the concepts obtained, bringing them together in
explanatory categories and then organizing and interpreting them in an understandable way (Ekici,
2016). In this study, students' concepts about technology were coded and evaluated separately by two
researchers and conceptual categories were reached. In order to ensure the consistency of the codes
given by the researchers, the formula of consistency = number of common codes / (number of common
codes + number of different codes) between coders suggested by Miles and Huberman (1994) was used.
According to this formula, the consistency coefficient between encoders was found to be 91%. The fact
that this result is over 90% indicates that the result of the study is reliable (Miles & Huberman, 1994).

Findings
In this section, the findings related to the study are presented in the tables below.

Table 2.
Distribution and Frequencies of Middle School Students' Cognitive Structures Obtained by the Word

Association Test Related to the Concept of "Technology" According to Categories

Number
Categories of f
Concepts
1. Technology as a communication tool 14 368
2. Technology as computer, software and hardware 28 383
3. Technology as product and tool 35 190
4. Technology as a science 21 140
5. Technology as transport, motor and non-motor vehicles 21 153
6. The positive aspects of technology 23 131
7. The negative aspects of technology 13 64
8. Technology as entertainment 6 72
9. Technology as energy, power and fuel 10 62
10 Technology in the medical field 4 4
11. Technology as a profession 3 4
Total 178 1571

When Table 2 is examined, it was seen that middle school students expressed a total of 178 concepts
related to the concept of "technology" and these concepts were repeated 1571 times. These concepts,
which show the students' cognitive structures related to the concept of technology, were divided into
categories and a total of 11 categories were obtained. These are "Technology as a communication tool",
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"Technology as a computer, software and hardware", "Technology as a product and tool", "Technology
as science", "Technology as transportation, motorized and non-motorized vehicles", "The positive
aspects of technology”, " The negative aspects of technology "," Technology as entertainment ","

Technology as energy, power and fuel "," Technology in the medical field "and" Technology as
profession ".

The categories specified in Table 2 and the concepts and frequency distributions in these categories
were as follows:
Table 3.

Concepts in the Category of "Technology as a Communication Tool" and Their Frequencies According to
Classes

5th 6th 7th 8th Total
Category Concepts grade grade grade grade f
f F f f
Telephone 40 53 34 19 146
Television 27 15 17 17 76
Internet 17 26 19 8 70
Social media 3 1 11 10 25
Contact 3 2 9 2 16
Technology as a Facebook 1 0 2 3 6
Communication Radio 4 1 1 0 6
Tool Youtube 0 2 1 2 5
Whatsapp 1 0 0 3 4
Communication 1 2 0 1 4
Instagram 1 0 0 2 3
Video Talk 3 0 0 0 3
Twitter 0 0 1 2 3
Total 101 102 95 69 367

The first category was formed as "Technology as a means of communication". In Table 3, it was seen
that 5th and 6th grade students expressed the concept related to this category at most. Middle school
students stated the telephone concept mostly in this category. While 6th grade students expressed the
concept of telephone at most (f = 53), at least 8th grade students (f = 19) stated this concept. In this
category, after the concept of telephone, the concepts mostly used by middle school students were
television, internet and social media, respectively. 5th graders mostly used the concept of television and
internet (f = 27) and 7th graders used the concept of social media. These concepts were respectively
followed by communication, facebook, radio, youtube, whatsapp, communication, instagram, video talk
and twitter. The concept used once by students and not included in the table was the concept of
communication tools.

Table 4.

Concepts in the Category of "Technology as Computer, Software and Hardware" and Their Frequencies
According to Classes

5th 6th 7th 8th Total

Category Concepts grade grade grade grade f
f F f f

Computer 37 43 33 16 129

Technology as Tablet 29 36 19 17 101
computer, Smart Board 15 32 12 11 70
software and Google 3 1 1 11 16
hardware Camera 1 6 4 0 11
Projection 0 10 0 0 10
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Cable 2 0 4 0 6
Windows 0 4 2 0 6
Information Technologies 0 6 0 0 6
Android 1 1 3 0 5
Flash Drive Usb 0 3 0 0 3
Keyboard 1 0 1 0 2
Processor 1 1 0 0 2
Microsoft 0 2 0 0 2
Total 90 145 79 55 369

The second category was formed as "Technology as computer, software and hardware". While 6th
grade students stated the most concepts in this category (f = 145), 8th grade students stated the least
concept (f = 55). In this category, students mostly focused on computer concepts (f = 129). 6th grade
students mostly used the concept of computer (f = 43). Following the computer concept, the concept of
tablet and smart board was mostly used by 6th grade students. Other concepts frequently mentioned by
students are Google, camera, projector, cable, Windows, informatics, android, flash memory, keyboard,
processor and Microsoft. The concepts not included in Table 4 and expressed once by the students were
as follows; mouse, hardware, software, speaker, CD, modem, computer screen, printer, monitor, ios,
apple, 3D glasses, Samsung, translation.

Table 5.
Concepts in the Category "Technology as a Product and a Tool" and Frequencies According to Classes
5th 6th 7th 8th Total
Category Concepts grade grade grade grade f
f F f f
Robot 4 9 3 7 23
Washing Machine 4 9 6 0 19
Fridge 4 4 7 2 17
Dishwasher 6 4 5 0 15
Machine 0 11 4 0 15
Charger 8 5 0 0 13
Technological Tools 3 3 4 1 11
Watch 1 3 4 1 9
Electronic Devices 1 1 6 0 8
Engine 3 1 4 0 8
Vacuum Cleaner 4 1 0 1 6
Video 1 3 1 0 5
Technology as a Light Bulb 2 1 0 1 4
product and a tool Tool 1 1 1 0 3
Mp3 0 3 0 0 3
Microscope 2 1 0 0 3
Telescope 3 0 0 0 3
Kettle 0 0 2 0 2
Smart Watch 2 0 0 0 2
3D Movie 1 1 0 0 2
Photocopy Machine 0 2 0 0 2
Music Player 0 2 0 0 2
Control 2 0 0 0 2
Ironing 0 0 2 0 2
Total 52 65 49 13 179
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In the third category, students specified concepts related to the category of "technology as product
and tool" (f = 179). In this category, the least concept was used by 8th grade students (f = 13). Looking at
Table 5, it was seen that the most expressed concepts of robots and washing machines were mostly
specified by 6th grade students. In addition, fridge, dishwasher, machine, charger, technological tools,
clock, electronic equipment, motor, vacuum cleaner, video, light bulb, instrument, Mp3, microscope,
telescope, kettle, smart watch, 3D film, copier, music player., control and ironing concepts were among
the concepts that students mentioned more than once. The concepts that were not included in Table 5
and that were repeated only once by the students were escalators, deep freezers, human artifacts,
wheels, durable houses, devices, cameras, toasters, glasses, photographs, and touch screens.

Table 6.
Concepts in the Category of "Technology as a science" and their Frequencies by Classes
5th 6th 7th 8th Total
Category Concepts grade grade grade grade P
f f f f
Science 5 10 14 1 30
Information 5 5 9 4 23
Invention 11 3 6 1 21
Innovation 8 2 5 0 15
Scientist 4 4 2 0 10
Technology as a Research 3 0 3 4 10
science Science and Technology 2 3 1 0 6
Inventor 3 1 0 0 4
Information Source 3 1 0 0 4
Idea 1 0 1 1 3
Experiment 0 2 1 0 3
Knowledge 0 0 2 0 2
Total 45 31 44 11 131

In the fourth category, a category was created as "technology as science" according to the answers
of the students (f = 131). Grade 5 students most associated technology with science (f = 45). In this
category, the concepts of science and information were mostly expressed. 7th grade students used
these concepts mostly. Following these concepts, 5th grade students expressed the concepts of
invention and innovation at most. In addition, the concepts of scientist, science and technology,
research, inventor, source of knowledge, experiment, knowledge accumulation were other concepts
mentioned by students. However, the words that were not included in this category because the
students repeated once; geometry, mathematics, exploration, imagination, laws of physics, relativity
theory, curiosity, intelligence, perseverance.

Table 7.

Concepts in the Category of " Technology as transport, motor and non-motor vehicles " and their
Frequencies by Classes

5th 6th 7th 8th Total

Category Concepts grade grade grade grade §
f f f f

Car 18 11 15 2 46
Airplane 10 6 13 1 30
Technology as Transportation 6 3 8 2 19
transport, motor  Flying Car 0 6 2 4 12
and non-motor Vehicles 0 0 6 1 7
vehicles Motorcycle 3 0 3 0 6
Unmanned Aerial Vehicle 0 1 4 0 5
Train 1 0 4 0 5

1104



iMER GETIN & TiMUR — Gukurova Universitesi Egitim Fakiiltesi Dergisi, 49(2), 2020, 1098-1125

Space Ship 1 0 0 1 2
Tractor 1 0 2 0 3
Bike 1 0 1 1 3
Digger 0 0 1 1 2
Subway 2 0 0 0 2
Ship 1 0 1 0 2
Motor Vehicles 1 0 1 0 2
Space Craft 0 2 0 0 2
Total 45 29 61 13 148

As for the fifth category, students expressed concepts related to the category of " Technology as
transport, motor and non-motor vehicles" (f = 148). It was seen in Table 7 that the 7th grade students
expressed most concepts regarding this category (f = 61). In this category, the most expressed concept
by middle school students was the car. At most 5th graders used “car” concept, at least 8th grades used.
However, it was observed that students expressed the concepts like “airplane, transportation, flying car,
vehicles, motorcycle, unmanned aerial vehicle, train, spaceship, tractor, bicycle, bucket, subway, ship,
motor vehicles, space craft”. The concepts that students expressed once and which were not included in
the table were “bus, submarine, helicopter, ufo and truck”.

Table 8.

Concepts in the Category of "The Positive Aspects of Technology" Category and their Frequencies by
Classes

5th 6th 7th 8th Total
Category Concepts grade grade grade grade p
f f f f
Making life easier 12 4 17 2 35
Development 6 10 12 0 28
Helpful 10 4 0 0 14
Innovation 4 1 5 1 11
Future 1 1 6 0 8
" Helper 0 0 5 0 5
T:Sigstss'tc')‘;e New Age 0 1 3 0 4
Speed 1 0 2 0 3
technology -
Production 0 2 1 0 3
Factory 0 1 2 0 3
Change 0 0 2 0 2
Need 1 0 1 0 2
Economy 0 0 2 0 2
Progress 1 0 1 0 2
Total 36 24 59 3 122

The sixth category was composed of associations gathered under the category of "The positive
aspects of technology" from students' concepts (f = 122). In this category, 7th-grade students expressed
the most concepts (f = 59). Most of the students (f = 35) stated that the most positive aspect of
technology is that it is making life easier. The concepts of development, useful, and innovation have
been other concepts in which students described technology's positive aspects. On the other hand, “aid,
speed, change, need, change, economy, progress, and capital” are other concepts that students
expressed. The words that were written only once by students not included in this category are as
follows; “civilization, development, socialization, civilization, time gain, solution, contribution to the
country, speed of light, nano technology”.
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Table 9.
Concepts in the Category of "The Negative Aspects of Technology" Category and their Frequencies by
Classes

5th 6th 7th 8th Total
Category Concepts grade grade grade grade §
f f f f
Addictive 8 6 2 1 17
Malicious 10 5 0 0 15
The negative Hacker 1 7 0 0 8
aspects of the Radiation 1 4 2 0 7
technology Weapon 1 3 0 1 5
Virus 0 4 0 0 4
Waste of time 0 2 0 0 2
Total 21 31 4 2 58

In the seventh category, students presented concepts about "the negative aspects of technology" (f
= 53). At most, 6th grade students specified concepts in this category (f = 31). In this category, the
concepts that students expressed the most were; addictive, malicious, hacker, radiation, virus, waste of
time. The concepts that were repeated once by the students and not included in the table were as
follows: patience, pollution, Chernobyl, nuclear bomb, environmental pollution, nuclear missile.

Table 10.
Concepts in the Category of "Technology as Entertainment" Category and their Frequencies by Classes
5th 6th 7th 8th Total
Category Concepts grade grade grade grade p
f f f f
Computer game 17 9 4 12 42
Entertainment 4 0 5 2 11
Technology as Film 1 0 0 6 7
entertainment Music 0 0 0 6 6
Painting 0 0 0 4 4
Science Fiction 0 2 0 0 2
Total 22 11 9 30 72

In the eighth category, students associated technology with entertainment (f = 72), and accordingly,
a category of "Technology as entertainment" was created. The most frequently mentioned concept by
the students in this category was the computer game. The concept of entertainment, film, music,
painting, and science fiction followed respectively.

Table 11.
Concepts in the Category of "Technology as energy, power and fuel" and their Frequencies by Classes
5th 6th 7th 8th Total
Category Concepts grade grade grade grade f
f f f f

Electricity 7 5 20 1 33

Light 1 1 5 0 7

Technology as Generator 0 0 7 0 7
energy, power and Battery 0 0 4 0 4
fuel Energy 0 0 3 0 3

Battery 0 0 3 0 3

Solar energy 0 0 1 1 2
Total 8 6 43 2 59
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In the ninth category, students associated technology with energy, power, and fuel. According to
Table 11, 7th graders used the concept most (f = 43). In this category, the concept of electricity (f = 33)
was used the most. 7th grade students stated the concept of electricity the most (f = 20). It was also
seen that the students stated the concepts of light, generator, battery, energy, battery, solar energy,
and fire in this category. The concepts that students wrote in this category but were not included in the
category due to they were repeated once were fire, power, and wind energy.

Table 12.

Concepts in the Category of "Technology in the medical field" Category and their Frequencies by Classes
5th 6th 7th 8th Total

Category Concepts grade grade grade grade §

f f f f

Stethoscope 1 0 0 0 1

Technology in X-ray 1 0 0 0 1

the medical field  Medicine 1 0 0 0 1

Treatment 0 1 0 0 1

Total 3 1 0 0 4

Although students repeated the concepts once in this category, it was necessary to create a new
category because the concepts used were related to medicine. In this category, 5th grade students
mostly used concepts (f = 3). The concepts of students in this category were stethoscope, x-ray,
medicine and treatment.

Table 13.
Concepts in the Category of "Technology as a Profession" and their Frequencies by Classes
5th 6th 7th 8th Total
Category Concepts grade grade grade grade P
f f f f
Doctor 1 1 0 0 2
Technology asa Mechanical engineering 0 1 0 0 1
Profession -
Engineer 1 0 0 0 1
Total 2 2 0 0 4

Some of the students had associated technology with the profession. For this reason, the category of
"Technology as a profession" was created. Concepts in this category were doctor, mechanical
engineering, engineer.

Discussion, Conclusion and Suggestions

The word association test was used in this study, which aimed to determine the cognitive structures
of middle school students regarding the concept of technology. Since the word association test did not
limit the students, the students stated the concepts they wanted regarding the concept of technology,
and thus a very detailed and comprehensive data set was obtained. This big data set was divided into
categories and a total of 11 categories have been created. Concepts were examined in detail at 5., 6., 7.
and 8th grade.

DiGironimo (2011) stated that technology could be defined as a systematic process such as
communication technologies or aircraft technology. When this study was examined, it was seen that,
students thought of various communication tools (telephone, television, internet, social media,
communication, facebook, youtube, etc.) when they were asked about technology (Table 3). For this
reason, the category of "Technology as a Communication Tool" was created. In addition, when all
categories were examined, it was seen that students expressed the concepts in this category the second
most (f = 368). The most frequently used concepts were telephone, television and internet. The reason
for this might be that students used these technologies excessively in their daily lives (Herdem, Aygiin &
Cinici, 2014).
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The second category was created as “Technology as computer, software and hardware”. The
students stated the concepts mostly in this category (f = 383). The most commonly used concept had
been the computer. Karagam and Aydin (2014) pointed out that the first concepts that come to mind of
individuals when defining technology were technological tools and objects such as computers and smart
phones.

The third category was created under the title of "Technology as a product and a tool". Because it
was seen that students interpreted technology mostly as man-made products, tools or devices. In
another study similar to this finding, it was found that students ignored the development process of a
product and perceived it as the product produced at the end of the process (Constantinou, Hadjilouca &
Papadouris, 2010). The concept that students expressed the most in this category was robot (f = 23).
This was followed by concepts such as washing machine, refrigerator, dishwasher, machine, and
charger. Raat and de Vries (1987) also found similar findings to our study. In their studies, they
expressed that students generally saw technology as a machine or equipment rather than a process.
Another remarkable finding in the study was that the students associated the technology with the tools
and devices (robot, washing machine, refrigerator, charger, etc.) produced today. Constantinou,
Hadjilouca, and Papadouris (2010) stated in their study that similar to the results of this study, students
limited the scope of technology to modern technological devices such as computers and ignored devices
such as catapults and ships produced in the past.

In the fourth category, it was seen that students associate technology with science. When
technology was mentioned, concepts such as science, information, invention, innovation, scientist, and
research first came to students' minds. This situation showed that students established a strong
relationship between technology and science in their minds. Researchers have stated that while
advances in technology supported the growth of science, science also increased the development of
technology (Gardner 1992, 1997).

From the concepts stated by the students, a category of technology was created as transport, motor
and non-motor vehicles. In this category, it was seen that students interpreted technology as a means of
transportation. Primarily the students used the car concept the most in this category. The concept of the
airplane followed this. It was seen that students thought of technology as objects that were more
difficult or difficult to do. Svenningsson (2017) stated that students generally defined technology as
different objects, mostly modern electrical items. Students' concepts, such as flying cars and spaceship,
supported Svenningsson's statement.

Students stated concepts related to the positive and negative aspects of technology in the word
association test. For example, the students said that technology makes our lives easier as the positive
side of technology (f = 35). Similarly, Griffiths and Heath (1996), in their interviews with 26 high school
students, stated that technology makes our lives easier, faster, and better. Students also used positive
expressions for technology such as development, useful, innovation, and future in this study.
Constantinou, Hadjilouca, and Papadouris (2010), in their studies, supported the findings of this study
that students interpreted technology as a field that increases our quality of life. The students talked
about the negative aspects of technology as the positive concepts they used for technology. For
example, in the negative aspects of the technology category, they expressed concepts such as addiction,
harmful, hacker, radiation, weapon, virus and time loss. Similar results were found in some literature
(Ekici, Gokmen & Kurt, 2014; Senyuva & Kaya, 2013).

It cannot be ignored that students have made computers an essential habit in their daily lives and
their effect on their social lives (Ekici, Gokmen & Kurt, 2014). Supporting this statement, the students
used concepts related to technology such as computer games, entertainment, movies, music, and
accordingly, a technology category was created as entertainment. Beckman, Bennett, and Lockyer
(2014) stated that the most common activities students do outside of school are playing games, listening
to music, watching online videos, and searching the internet. It could be because of this that students
see technology as entertainment.
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DiGironimo (2011) stated in his study that students defined technology as something that included
wires, batteries, and hard drives. In the same study, a student described technology as a machine in
which materials or equipment working on the energy source were brought together. Another student
said that technology was an electrical object like a computer. In another study, the student stated that
technology developed the way to do something, but at the same time, it was consuming too much
energy (Rocha Fernandes, Rodrigues & Ferreira, 2017). Similar to these studies' findings, in this study, it
was seen that students associate technology with concepts such as electricity, light, generator, battery,
energy, battery, and solar energy (f = 62). Accordingly, a technology category had been created as
energy, power, and fuel.

Pey-Yan (2015) stated that technology facilitated human life not only in terms of information and
communication technologies, but also in medicine, security, agriculture and other fields. In this study, it
was observed that the students stated concepts related to the field of medicine, and in this direction,
the category of "technology in the medical field" was created. However, when this category was
examined, it was seen that students used very limited and fewer concepts than other categories. The
concepts were expressed stethoscope, x-ray, medicine, and treatment. While 5th and 6th grades
specified these concepts, 7th and 8th grades did not specify any concepts in this category. This might be
due to the increased importance given to technology education in classrooms in recent years.

Another interesting finding in this study was that students associate technology with professions.
The concepts used in this category were doctors, mechanical engineering, and engineer. This might be
due to the holistic handling of science, technology, mathematics, and engineering disciplines within the
scope of STEM education, which has become popular in recent years, and the inclusion of engineering
applications in the courses.

As a result, it was observed that middle school students' perceptions of the concept of technology
were insufficient in this study. When the study categories were examined, it was determined that the
students perceived technology mostly as a communication tool, computer, product, and device. This
finding was one of the crucial results similar to the relevant literature. Studies in this field in the
literature showed that many students perceived technology as a human-made artifact, product, or tool
rather than as an active part of human activities. (Burns, 1992; Constantinou, Hadjilouca & Papadouris,
2010; DiGironimo, 2011; Ferreira Gauchia et al., 2010; ITEA, 2006). On the other hand, it was a
remarkable finding that the students expressed a lot of concepts about the concept of technology in this
study, and the categories created in this scope were meaningful, but the frequencies of the concepts
stated by the students under these categories were very limited. Although this situation was promising,
it showed that students' perception of technology was not sufficient.

Another remarkable finding in this study was that the technological devices used by students in daily
life significantly affected their technology perception. In the literature, this situation was explained as
that technology was not fixed and could mean different things for different people. For example, a
young child with technological toys thought that technology played a role in his/her life. Another child
might describe technology as computers because he or she used computers at school, so this child
believed that the role of technology was to learn. In short, each individual's experience with technology
was different, and these experiences determined the individual's perception of technology (DiGironimo,
2011).

One of the significant results obtained in this study was that students who expressed the least
concepts in all categories except one category were 8th-grade students. On the other hand, it was
remarkable that 8th-grade students represented the most concepts only in the "technology as
entertainment" category. This finding also confirmed that the meaning individuals attributed to
technology depends on their experiences with technology. In other words, as the age average of 8th
graders was more than those who were 5th, 6th, and 7th graders, 8th graders had more opportunity to
had cell phones and personal computers. In this way, they had easy access to many applications, and all
these let 8th graders perceived the technology as something enjoyable.
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In summary, in this study, it was determined that students' perceptions of the concept of technology
depended on their experiences with technology in their period. Based on this finding, students' daily life
experiences in different age groups can be investigated longitudinally by using various qualitative
research methods and techniques such as observation and interview. It can be revealed in detail how
life experience affects and affects the perception of technology.

This study was conducted with middle school students. By including science teachers to the same
study, teachers 'and students' perceptions of technology can be compared, and the relationship
between students 'perceptions of technology and teachers' perceptions can be examined.

It can be investigated how these courses affect students' perception of technology by watching
"Information Technologies and Software" and "Technology and Design" courses for a semester.

To improve students' perception of technology, educators can explain the definition of technology,
what it means conceptually, and the impact of technology on society and the environment in a course.
Thus, students can develop a comprehensive understanding of how technology emerges and how it
develops.
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Tiirkge Siirimui

Giris

Teknolojinin hakim oldugu bir diinyada yasamaktayiz ve teknoloji yasamimizin her alanina dahil
olmustur. Yas farki gozetmeksizin herkes glinlik hayatinda fazlasiyla teknolojiden yararlanmaktadir. Bu
noktada 6nemli olan toplumdaki bireylerin teknolojiyi amaglar dogrultusunda istendik yodnde
kullanabilmeleridir. Ancak bu sekilde teknolojiyi kullanip yasamlarina entegre edebilen kisiler
toplumlarini bir adim daha 6ne tasiyabileceklerdir (Glindiz & Odabasi, 2004). Aksi takdirde bu kiiltiirt
yakalayamayan, teknoloji okuryazari olamayan toplumlar giincelliklerini yitirmeye ve diger (lkelere
bagiml olmaya mahkumdurlar. Bu nedenle istenilen nitelikte geng¢ nesillerin yetistiriimesinde
teknolojinin hakim oldugu bir egitim sistemi 6nemlidir. Mitropoulou ve Faridou (2018), teknoloji
alaninda yasanan hizli degisimlerin okullarda 6grencilerin teknolojiyle egitilmelerini zorunlu kildigini
ifade etmislerdir. Bu kapsamda son yillarda Turkiye’de de egitim ortamlarinda teknolojinin kullanimina
yonelik girisimler artmistir. 2010 yilinda MEB tarafindan egitimde teknoloji kullanimini amagclayan FATIH
Projesi, (Firsatlar Arttirma ve Teknolojiyi lyilestirme Hareketi Projesi) baslatiimistir. Bu projeyle egitim
Ogretim sisteminde kokliu bir degisiklik yapilarak 6grencilerin okulda teknoloji ile i¢ ice olmalar
hedeflenmistir. Son olarak 2018 yilinda giincellenen Fen Egitimi Ogretim Programinda STEM egitimine
dikkat ¢ekilmistir. Bu kapsamda STEM egitimi, Fen ve Matematik alanlarindaki teorik bilgilerin
Muhendislik alaninda uygulanarak teknolojik bir Grin elde edilmesi sireci olarak ifade edilmistir
(Akgiindiiz, 2016). Bu giincel egitim uygulamasinda da teknoloji kavrami bir kez daha giin yilziine
cikmistir. Ancak pek az kisi “Teknoloji” kavrami hakkinda dogru ifadeler kullanabilmektedir ( Aydin, 2009;
Bybee,2010; Volk & Dugger, 2005). Literatlirde “Teknoloji”nin kavramsal olarak ne anlama geldigine
iliskin su tanimlamalar yapilmaktadir:

Topsakal (2005,s:3) “Teknoloji, insanlarin istek ve ihtiyaglarini gidermek igin araglar, yapilar veya
sistemlerin gelistirildigi ya da degistirildigi bir sliregtir.” tanimlamasini yapmistir. Teknoloji, dogal
diinyaya egemen olmak icin elde edilmis becerilerin kullanilmasiyla ihtiya¢ duyulan kullanisli yapilarin
olusturmasi olarak da tanimlanabilir (Alkan, 1997). Bu tanimlamalarin yani sira teknoloji toplumun
karsilastigl sorunlara ¢oziim lretmeye calismak ve insan ihtiyaglarini karsilamak amaciyla Griin ya da
yontemler gelistirmek seklinde de ifade edilebilir (Constantinou, Hadjilouca & Papadouris, 2010).

Waight ve Abd-El-Khalick (2012) 6grencilerin teknoloji kavramini bilmelerinin bireylerin toplum,
ekonomi ve kiltlr Gzerindeki etkilerini ve bunlarla etkilesimlerini anlamalarina yardimci olacagini ifade
etmiglerdir. ITEA (2000) teknoloji egitimiyle 6grencilerin toplum Uzerinde teknolojinin roliini anlamada
daha bitinsel bir anlayis gelistirebileceklerini ve teknoloji ile ilgili daha glivenilir kararlar alabileceklerini
belirtmislerdir. Pey-Yan (2015), teknolojinin modern toplumda 6nemli yer aldigini séylemistir. Ayrica
ogrencilerin teknoloji okuryazarliklarini gelistirmek ve bunu modern topluma entegre edebilmek igin
o6grencilerin  teknolojinin dogasi hakkindaki kavramlarinin tespit edilmesinin 6nemli oldugunu
vurgulamistir. Bu amagla 6grencilerin teknolojine kavramina iliskin algilari birgok arastirmacinin dikkatini
cekmistir ( Buckley, Seery, Power & Phelan, 2018; Davis, Ginns & McRobbie, 2002; DiGironimo, 2011;
Erdogan & Gok, 2008; Ergen &Yanpar Yelken, 2015; Herdem, Aygiin & Cinici, 2014; Rocha Fernandes,
Rodrigues & Ferreira, 2017).

Griffiths ve Heath (1996) yaptiklari calismada lise 6grencilerinin teknolojiyi hayatimizi daha hizl ve
iyi hale getiren, yasamimizi kolaylastiran telefon, tost makinasi, televizyon gibi arag-gerecler olarak
algiladiklarini tespit etmislerdir. Bir baska ¢alismada 20 ortaokul 6grencisine teknoloji ile ilgili agik uglu
sorular iceren bir anket uygulanmis ve 6grencilerin teknolojinin dogasi hakkinda naif gorislere sahip
olduklari tespit edilmistir (DiGironimo, 2011). Rocha Fernandes, Rodrigues ve Ferreira (2017) farkh
yaslardaki 20 6grencinin teknolojinin dogasi hakkindaki kavramlarini belirlemek amaciyla anket ve yari
yapilandiriimis goérisme formundan vyararlanmislardir. Calisma sonuglari  6grencilerin  6ncelikle
teknolojiyi yararli bir ara¢ olarak gordiklerini, bilginin uygulama sekli olarak nitelendirdiklerini ve
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yasamlarinda 6nemli bir sey olduklarini belirttiklerini gostermistir. Ergen ve Yanpar Yelken (2015)
¢alismalarinda ilkokul 3. Sinifa giden 6grencilerin teknoloji konusunda ne duslinduklerini kavramsal
metaforlar kullanarak tespitini amaglayan bir ¢alisma gergeklestirmiglerdir. Calisma sonunda 6grencilerin
teknoloji kavramina iliskin 95 metafor gelistirdikleri ve teknolojiyi en ¢ok “oyun” kavrami olarak
algiladiklari bulgulanmistir.

Bu calismada ortaokul 6grencilerinin teknoloji kavramina iliskin bilissel yapilari kelime iliskilendirme
testi araciligiyla belirlenmeye c¢alisilmistir. Calismada 6rneklem grubu olarak ortaokul 6grencilerinin
(5.,6.,7. ve 8. Sinif) secgilmis olmasi ¢alismay ayricalikl kilmaktadir. Cinki bu konu ile ilgili yapilan
galismalar incelendiginde daha ¢ok 6gretmen adaylarinin tercih edildigi gorilmektedir ( Aydin, 2009;
Aydin & Karagam, 2015; Cavas, Cetin, Palabiyik & Cavas, 2019; Gok & Erdogan, 2010). Bu ¢alismayi farkli
kilan bir diger 6zellik ise veri toplama araci olarak “kelime iliskilendirme testi”nin kullaniimis olmasidir.
Clinkl 6grenciler sinirlanmadan “teknoloji” kavramlarini ortaya koymuslardir. Bu durum calismanin ¢ok
zengin bir veri seti elde etmesine neden olmustur. Bodylece ¢alismada ongéremedigimiz ¢ok cesitli
teknoloji kavramina iliskin algilar tespit edilmistir. Clinki kelime iliskilendirme testi, bireye uyarici
kavram verildiginde bireyin zihninde bu kavramla iligkilendirdigi diger kavramlar kisitlama olmaksizin
yanitladigi bir tekniktir (Sato & James, 1999).

Yontem
Arastirma Modeli

Bu calismada ortaokul 6grencilerinin teknoloji kavramina iliskin bilissel yapilarini incelemek igin nitel
arastirma yontemlerinden “durum c¢alismasi” kullaniimistir. Durum c¢alismasi, durum icerisinde
arastirilacak konuya odaklanarak onu zengin ve detayl bir sekilde ortaya koyma, tanimlama yoludur
(Hitchock ve Hughes, 1995). Yin (2003) durum ¢alismasini bitiincil tek durum, ig ice gegmis tek durum,
biitincil coklu durum, ve i¢ ice gegmis ¢coklu durum deseni olarak dért grupta toplamistir. Bu ¢alismada
butlincul ¢oklu durum deseni kullanilmistir. Coklu durum desenleri biitlinciil olarak gergeklestirilir. Her
bir durum kendi iginde butiincil olarak ele alinir ve daha sonra birbirleriyle karsilastirihr (Yildirim,
Simsek, 2008: 5.291-292). Diger bir ifadeyle arastirmaci ¢alismasina farkh gruplari dahil eder ve her
grupta ayni arastirma sorusuna iliskin veriler toplar ve bunlari karsilastirir. Bu ¢alismada da 5.,6.,7. ve 8.
Sinif 6grencilerinin teknoloji kavramina iliskin bilissel yapilari incelenmis ve daha sonra karsilastiriimistir.
Calismada 4 farkli sinif diizeyi birer grup olarak ele alinmigtir.

Katilimcilar

Bu calismada ortaokulun 5.,6.,7.,8. sinif 6grenim goren toplam 201 ortaokul 0Ogrencisine
odaklanilmistir. Clink ortaokulda teknolojiye yonelik 5. ve 6. Sinifta “Bilisim Teknolojileri ve Yazihm” , 7.
ve 8. Sinifta ise “Teknoloji ve Tasarim” dersi okutulmaktadir. Bilisim teknolojileri ve yazihm dersinin
amaci 6grencileri bilgisayar okuryazari yapabilmek, teknoloji ve tasarim dersinin amaci ise 6grencilerin
teknolojik yaraticikilarini gelistirmektir. tim 6grencilerin bilisim teknolojileri ve yazihm dersini aldiklari
icin “teknoloji” kavramina iliskin dnbilgiye sahip olduklari varsayilmistir Bu nedenle ¢alismanin érneklem
grubu bu amag dogrultusunda secilmistir. Dolayisiyla ¢alismada amaglh érnekleme yontemlerinden biri
olan 6l¢it 6rnekleme yontemi kullaniimistir (Yildirim ve Simsek, 2011).

Arastirmaya katilan 6grencilerin sinif ve cinsiyetlerine gére dagilimlari Tablo 1’de gosterilmistir.
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Tablo 1.
Katihmcilarin Cinsiyet ve Siniflarina Gére Frekans ve Yiizde Dagilimlari
Ogrenim Diizeyi Erkek Kiz

f % f %
5. sinif 25 23.8 27 28.1
6. sinif 32 30.5 28 29.2
7. sinif 38 36.2 28 29.2
8. sinif 10 9.5 13 135
Toplam 105 52.2 96 47.8

Veri Toplama Araci

Bu calismada veri toplama araci olarak kelime iliskilendirme testi kullaniimistir. Kelime iliskilendirme
testinde “teknoloji” kavrami anahtar kavram olarak secilmistir. Kelime iliskilendirme testinde genellikle
konu ile iliskili oldugu distnilen birden fazla anahtar kavram segcilir ve bu anahtar kavramlarin her biri
bir sayfaya gelecek sekilde alt alta on defa yazilarak hazirlanir. Anahtar kavramin alt alta yazilmasinin
nedeni Ogrencinin her kavram yazimindan sonra Ogrenciye anahtar kavrami hatirlatarak zincirleme
cevap riskini engellemek icindir (Bahar & Ozatl, 2003). Kelime iliskilendirme testlerinin bazilarinda
birden fazla anahtar kavram kullanilirken (Eren, Sahin, Celik & Akturk, 2014) tek anahtar kavramin
kullanildigi galismalara rastlamak da mumkindur (Ginar, 2015; Ekici & Kurt, 2014; Ekici, Gokmen& Kurt,
2014, Keskin ve Orgiin, 2015; Palic Sadoglu, 2016; Uzun, Ozsoy&Keles, 2010). Bu calismada da tek bir
anahtar kavram kullanilmistir. Boylece testin uygulama siresinin ¢ok uzun siirmemesi amaclanmistir.
Clinkl calismanin 6rneklem grubu ¢ocuklardan olusmaktadir. Birden fazla anahtar kavram kullaniimasi
testin uygulama siiresini uzatacagindan cocuklarin testi cevaplama motivasyonlarini disirecegi ve
bunun da gecersiz veriler elde edilmesine neden olacagl dislinilmistir. Bu nedenle tek bir anahtar
kavram Uzerinde c¢alisilmistir. Veri toplama asamasinda 6grencilere “kelime iliskilendirme testi”
tanitilmis ve nasil uygulandigi agiklanmistir. Asil uygulamalardan 6nce 6grencilere bu testi daha iyi
anlayabilmeleri icin kendilerine “cicek” kavrami verilerek basit bir kelime iliskilendirme testi uygulamasi
yapilmistir. Asil uygulamada 6grencilere “Teknoloji” kavrami verilerek akillarina gelen 10 kelimeyi
yazmalari istenmistir. Veriler her sinif dizeyinde bir ders saatinde toplanmistir.

Veri Analizi

Kelime iliskilendirme testinden toplanan veriler igerik analiz ydontemi kullanilarak degerlendirilmistir.
icerik analizi elde edilen kavramlarin kodlanarak agiklayici kategoriler halinde bir araya getirilmesi ve
daha sonra anlasilir sekilde diizenlenip yorumlanmasina dayanir (Ekici, 2016). Bu ¢alismada da
ogrencilerin  teknoloji konusundaki kavramlari iki arastirmaci tarafindan ayri ayrn kodlanarak
degerlendirilmis ve kavramsal kategorilere ulasilmistir. Arastirmacilarin verdikleri kodlarin tutarligini
saglamak amaciyla Miles ve Huberman (1994) tarafindan o6nerilen kodlayicilar arasindaki tutarlik=ortak
kod sayisi/(ortak kod sayisi + farkh kod sayisi) formila kullanilmistir. Bu formile gore kodlayicilar
arasindaki tutarlik katsayisi %91 bulunmustur. Bu sonucun %90’in Uzerinde olmasi ¢alisma sonucunun
givenilir oldugunu géstermektedir (Miles & Huberman, 1994).

Bulgular

Bu bolimde ¢alismaya iliskin bulgular detayh bir sekilde tablolar halinde asagida sunulmustur.
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Tablo 2.
Ortaokul Odrencilerinin “Teknoloji” Kavramiyla ilgili Kelime iliskilendirme Testiyle Elde Edilen Bilissel
Yapilarinin Kategorilere Gére Dagilimi ve Frekanslari

Kategoriler Kavram f
Sayisi

1. iletisim araci olarak teknoloji 14 368
2. Bilgisayar, yazihm ve donanim olarak teknoloji 28 383
3. Uriin ve alet olarak teknoloji 35 190
4. Bilim olarak teknoloji 21 140
5. Ulasim, motorlu ve motorsuz tasitlar olarak teknoloji 21 153
6. Teknolojinin olumlu yanlar 23 131
7. Teknolojinin olumsuz yanlari 13 64
8. Eglence olarak teknoloji 6 72
9. Enerji, glic ve yakit olarak teknoloji 10 62

10 Tip alaninda teknoloji 4 4

11. Meslek olarak teknoloji 3 4
Toplam 178 1571

Tablo 2 incelendiginde ortaokul 6grencilerinin “teknoloji” kavramina iligkin toplam 178 kavram ifade
ettikleri ve bu kavramlarin 1571 kez tekrar edildigi goriilmektedir. Ogrencilerin teknoloji kavramina
iliskin bilissel yapilarini gdsteren bu kavramlar kategorilere ayrilmis ve toplam 11 kategori elde edilmistir.
Bunlar; “iletisim araci olarak teknoloji”, “Bilgisayar, yazilim ve donanim olarak teknoloji”, “Uriin ve alet
olarak teknoloji”, “Bilim olarak teknoloji”,“Ulasim, motorlu ve motorsuz tasitlar olarak teknoloji”,
“Teknolojinin olumlu yanlari”, “Teknolojinin olumsuz yanlari” , “Eglence olarak teknoloji”, “Eneriji, glic ve
yakit olarak teknoloji”, “Tip alaninda teknoloji” ve “Meslek olarak teknoloji” seklindedir.

Tablo 2’de belirtilen kategoriler ve bu kategorilerde yer alan kavramlar ve frekans dagilimlari
asagidaki tablolarda belirtildigi gibidir:

Tablo 3.
“lletisim Araci Olarak Teknoloji” Kategorisinde Yer Alan Kavramlar ve Siniflara Gére Frekanslari

5. sinif 6. sinif 7. sinif 8. sinif Toplam

Kategori Kavramlar f f p f f
Telefon 40 53 34 19 146
Televizyon 27 15 17 17 76
internet 17 26 19 8 70
Sosyal medya 3 1 11 10 25
iletisim 3 2 9 2 16
A Facebook 1 0 2 3 6
lletisim Araan Radyo 2 1 1 0 6
olarak Teknoloji
Youtube 0 2 1 2 5
Whatsapp 1 0 0 3 4
Haberlesme 1 2 0 1 4
instagram 1 0 0 2 3
GOriintali konusma 3 0 0 0 3
Twitter 0 0 1 2 3
Toplam 101 102 95 69 367

Birinci kategori “iletisim araci olarak teknoloji” seklinde olusturulmustur. Tablo 3’e bakildiginda en
fazla 5. ve 6. Sinif 6grencilerinin bu kategoriye iliskin kavram ifade ettikleri gorilmektedir. Ortaokul
o6grencileri bu kategoride en fazla telefon kavramini belirtmislerdir. Telefon kavramini en fazla 6. Sinif
ogrencileri ifade ederken (f=53) en az 8. Sinif 6grencileri (f=19) bu kavrami belirtmislerdir. Bu kategoride
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ortaokul 6grencilerinin telefon kavramindan sonra en fazla kullandiklari kavramlar sirasiyla televizyon,
internet ve sosyal medya olmustur. Televizyon ve internet kavramini en fazla 5. Siniflar (f=27), sosyal
medya kavramini ise 7. Siniflar kullanmiglardir. Bu kavramlari sirasiyla iletisim, facebook, radyo, youtube,
whatsapp, haberlesme, instagram, gériintiili konusma ve twitter kavramlari takip etmistir. Ogrenciler
tarafindan bir kez kullanilan ve tabloya dahil edilmeyen kavram ise iletisim araglari kavramidir.

Tablo 4.
“Bilgisayar, Yazilm ve Donanim Olarak Teknoloji” Kategorisinde Yer Alan Kavramlar ve Siniflara Gére
Frekanslari

5.sinif 6.sinif 7.sinif 8.sinif Toplam

Kategori Kavramlar P P P P P
Bilgisayar 37 43 33 16 129
Tablet 29 36 19 17 101
Akilli tahta 15 32 12 11 70
Google 3 1 1 11 16
Kamera 1 6 4 0 11
Bilgisayar, Projeksiyon 0 10 0 0 10
yazilim ve Kablo 2 0 4 0 6
donanim olarak Windows 0 4 2 0 6
teknoloji Bilisim 0 6 0 0 6
Android 1 1 3 0 5
Flash bellek 0 3 0 0 3
Klavye 1 0 1 0 2
islemci 1 1 0 0 2
Microsoft 0 2 0 0 2
Toplam 90 145 79 55 369

ikinci kategori “Bilgisayar, yazihm ve donanim olarak teknoloji” seklinde olusturulmustur. 6. Sinif
ogrencileri bu kategoride en fazla kavram belirtirken (f=145) 8. Sinif 6grencileri en az kavram belirten
sinif olmustur (f=55). Bu kategoride 6grenciler en fazla bilgisayar kavramina odaklanmislardir (f=129).
Bilgisayar kavramini en fazla 6. Sinif 6grencileri kullanmistir (f=43). Bilgisayar kavramini takiben tablet ve
akilli tahta kavrami da en ¢ok 6. Sinif dgrencileri tarafindan kullanilmistir. Ogrenciler tarafindan sikga
belirtilen diger kavramlar ise Google, kamera, projeksiyon, kablo, Windows, bilisim, android, flash bellek,
klavye, islemci ve Microsoft seklindedir. Tablo 4’de yer almayan ve 6grenciler tarafindan bir kez ifade
edilen kavramlar ise sunlardir; mouse, donanim, yazilim, hoparlér, CD, modem, bilgisayar ekrani, yazici,
monitor, ios, apple, 3D gozlik, Samsung, ceviri.

Tablo 5.
“Uriin ve Alet Olarak Teknoloji” Kategorisinde Yer Alan Kavramlar ve Siniflara Gére Frekanslari

5.sinif 6.sinif 7.sinif 8.sinif Toplam

Kategori Kavramlar P P £ P P
Robot 4 9 3 7 23
Camasir makinasi 4 9 6 0 19
Buzdolabi 4 4 7 2 17
Bulasik makinasi 6 4 5 0 15
. . Makine 0 11 4 0 15
Urilin ve elektronik - -
. Sarj aleti 8 5 0 0 13
cihaz olarak —
. Teknolojik aletler 3 3 4 1 11
teknoloji
Saat 1 3 4 1 9
Elektronik aletler 1 1 6 0 8
Motor 3 1 4 0 8
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Ugilincli kategoride &grenciler “Uriin ve alet olarak teknoloji” kategorisine iliskin kavramlar
belirtmislerdir (f=179). Bu kategoride en az kavram 8. Sinif 6grencileri tarafindan kullaniimistir (f=13).
Tablo 5’e bakildiginda en ¢ok ifade edilen robot ve ¢amasir makinasi kavramlarinin en fazla 6. Sinif
ogrencileri tarafindan belirtildigi gorilmektedir. Ayrica buzdolabi, bulasik makinasi, makine, sarj aleti,
teknolojik aletler, saat, elektronik aletler, motor, elektrikli stipiirge, video, ampul, alet, Mp3, mikroskop,
teleskop, su isitici, akilli saat, 3D film, fotokopi makinasi, mlzik calar, kumanda ve Gti kavramlari da
ogrencilerin birden fazla belirttikleri kavramlar arasinda yer almaktadir. Tablo 5’de yer almayan ve
ogrenciler tarafindan sadece bir kez tekrar edilen kavramlar ise yiriyen merdiven, derin dondurucu,
insan eseri, tekerlek, dayanikh evler, cihaz, fotograf makinasi, tost makinasi, gozliik, fotograf ve
dokunmatik ekran dir.

Tablo 6.
“Bilimin dodasi ile iliskili teknoloji” Kategorisinde Yer Alan Kavramlar ve Siniflara Gére Frekanslari

5.sinif 6.sinif 7.sinif 8.sinif Toplam

Kategori Kavramlar P P p P P
Bilim 5 10 14 1 30
Bilgi 5 5 9 4 23
icat 11 3 6 1 21
Bulug 8 2 5 0 15
Bilim insani 4 4 2 0 10
Bilim olarak Arastirma yapmak 3 0 3 4 10
teknoloji Fen ve teknoloji 2 3 1 0 6
Mucit 3 1 0 0 4
Bilgi kaynagi 3 1 0 0 4
Dislince 1 0 1 1 3
Deney 0 2 1 0 3
Bilgi birikimi 0 0 2 0 2
Toplam 45 31 44 11 131

Dordiinct kategoride 6grencilerin cevaplarina gore “Bilim olarak teknoloji” seklinde bir kategori
olusturulmustur (f=131). Teknolojiyi bilimile en fazla 5. Sinif 6grencileri iliskilendirmislerdir (f=45). Bu
kategoride en c¢ok bilim ve bilgi kavramlari ifade edilmistir. Bu kavramlari en fazla 7. Sinif 6grencileri
kullanmiglardir. Bu kavramlari takiben icat ve bulus kavramlarini da en fazla 5. Sinif 6grencileri ifade
etmislerdir. Ayrica bilim insani, fen ve teknoloji, arastirma yapmak, mucit, bilgi kaynagi, deney, bilgi
birikimi kavramlari da 6grenciler tarafindan belirtilen diger kavramlar olmustur. Bununla birlikte
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ogrencilerin 1 kez tekrar ettigi icin bu kategoriye dahil edilmeyen kelimeler ise; geometri, matematik,
kesif, hayal giicQ, fizik kurallar, gorelilik kurami, merak, zeka, azim dir.

Tablo 7.

“Ulasim, motorlu ve motorsuz tasitlar olarak teknoloji” Kategorisinde Yer Alan Kavramlar ve Siniflara
Gore Frekanslari

5.sinif 6.sinif 7.sinif 8.sinif Toplam

Kategori Kavramlar f f f § p
Araba 18 11 15 2 46
Ugak 10 6 13 1 30
Ulasim 6 3 8 2 19
Ucan araba 0 6 2 4 12
Araclar 0 0 6 1 7
Motosiklet 3 0 3 0 6
Ulasim, motorlu insansiz hava araci 0 1 4 0 5
ve motorsuz Tren 1 0 4 0 5
tasitlar olarak Uzay gemisi 1 0 0 1 2
teknoloji Traktor 1 0 2 0 3
Bisiklet 1 0 1 1 3
Kepce 0 0 1 1 2
Metro 2 0 0 0 2
Gemi 1 0 1 0 2
Motorlu tasitlar 1 0 1 0 2
Uzay araci 0 2 0 0 2
Toplam 45 29 61 13 148

Besinci kategoride 6grenciler “Ulagim, motorlu ve motorsuz tasitlar olarak teknoloji” kategorisi ile
ilgili kavramlar ifade etmislerdir (f=148). Yukaridaki tabloya bakildiginda bu kategoriye iliskin en fazla 7.
Sinif 6grencilerinin kavram belirttikleri gorilmektedir (f=61). Bu kategoride ortaokul Ogrencileri
tarafindan en cok ifade edilen kavram araba olmustur. En fazla 5. Siniflar araba kavramini kullanirken en
az 8. Siniflar kullanmiglardir. Bununla birlikte 6grencilerin ugak, ulasim, ugan araba, araglar, motosiklet,
insansiz hava araci, tren, uzay gemisi, traktor, bisiklet, kepce, metro, gemi, motorlu tasitlar kavramlarini
da ifade ettikleri goriilmektedir. Ogrencilerin bu kategoride 1 kez tekrar ettikleri ve tabloya dahil
edilmeyen kavramlar ise otobis, denizalti, helikopter, ufo ve kamyon seklindedir.

Tablo 8.
“Teknolojinin Olumlu Yanlari” Kategorisinde Yer Alan Kavramlar ve Siniflara Gére Frekanslari

. 5.sinif 6.sinif 7.sinif 8.sinif Toplam
Kategori Kavramlar

f f f f f

Hayati kolaylastirma 12 4 17 2 35

Gelisim 6 10 12 0 28

Yararh 10 4 0 0 14

Yenilik 4 1 5 1 11

Gelecek 1 1 6 0 8

Teknolojinin Yardimci 0 0 5 0 5
olumlu yanlari Yenigag 0 1 3 0 4
Hiz 1 0 2 0 3

Uretim 0 2 1 0 3

Fabrika 0 1 2 0 3

Degisim 0 0 2 0 2

ihtiyag 1 0 1 0 2
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Ekonomi 0 0 2 0 2
ilerleme 1 0 1 0 2
Toplam 36 24 59 3 122

Altinc kategori, 6grencilerin ifade ettigi kavramlardan “Teknolojinin olumlu yanlan” kategorisi
altinda toplanan iliskilendirmelerden olusturulmustur (f=122). Bu kategoride en fazla 7. Sinif 6grencileri
kavram ifade etmislerdir (f=59). Ogrencilerin ¢ogu (f=35) teknolojinin en olumlu tarafinin hayati
kolaylastirma oldugunu belirtmislerdir. Gelisim, yararl ve yenilik kavramlari da 6grencilerin teknolojinin
olumlu yanlarini tarif ettikleri diger kavramlar olmustur. Bununla birlikte yardimci, hiz, degisim, ihtiyag,
degisim, ekonomi, ilerleme, sermaye kavramlari da 6grencilerin ifade ettikleri diger kavramlardir.
Ogrencilerin bu kategoride yazdiklari ancak 1 kez tekrar edildigi icin bu kategoriye dahil edilmeyen
kelimeler ise soyledir; medeniyet, kalkinma, sosyallesme, uygarlik, zaman kazanci, ¢6ziimci, Ulkeye
katki, 1s1k hizi, nano teknoloji.

Tablo 9.
“Teknolojinin Olumsuz Yanlari” Kategorisinde Yer Alan Kavramlar ve Siniflara Gére Frekanslari

5.sinif 6.sinif 7.sinif 8.sinif Toplam

Kategori Kavramlar f f f f f
Bagimlihk 8 6 2 1 17

Zararli 10 5 0 0 15

Teknolojinin Hacker 1 / 0 0 8
olumsuz yanlari Radyasyon 1 4 2 0 /
Silah 1 3 0 1 5

Virus 0 4 0 0 4

Zaman kaybi 0 2 0 0 2

Toplam 21 31 4 2 58

Yedinci kategoride 6grenciler “Teknolojinin olumsuz yanlan” ile ilgili kavramlar ortaya koymuslardir
(f=53). En fazla 6. Sinif 6grencileri bu kategoride kavram belirtmislerdir (f=31). Bu kategoride
ogrencilerin en ¢ok ifade ettikleri kavramlar sunlar olmustur; bagimhlik, zararli, hacker, radyasyon, viris,
zaman kaybi. Ogrenciler tarafindan 1 kez tekrarlana ve tabloda yer almayan kavramlar ise su sekildedir:
sabir, kirlilik, Cernobil, nikleer bomba, ¢evre kirliligi, nikleer fiize.

Tablo 10.
“Eglence Olarak Teknoloji” Kategorisinde Yer Alan Kavramlar ve Siniflara Gére Frekanslari

. 5.sinif 6.sinif 7.sinif 8.sinif Toplam
Kategori Kavram

f f f f f

Bilgisayar oyunu 17 9 4 12 42

Eglence 4 0 5 2 11

Eglence olarak Film 1 0 0 6 7
teknoloji Muzik 0 0 0 6 6
Resim yapmak 0 0 0 4 4

Bilim kurgu 0 2 0 0 2

Toplam 22 11 9 30 72

Sekizinci kategoride oOgrenciler teknolojiyi eglence ile iliskilendirmisler (f=72) ve bu dogrultuda
"Eglence olarak teknoloji” kategorisi olusturulmustur. Bu kategoride ogrencilerin en sik degindikleri
kavram bilgisayar oyunu olmustur. Bu kavrami en fazla 5. Sinif 6grencileri kullanmislardir (f=17). Bu
kavrami sirasiyla eglence, film, miizik, resim yapmak ve bilim kurgu kavramlari takip etmistir.
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Tablo 11.
“Enerji, gli¢ ve yakit olarak teknoloji” Kategorisinde Yer Alan Kavramlar ve Siniflara Gére Frekanslari

5.sinif 6.sinif 7.sinif 8.sinif Toplam

Kategori Kavramlar P P p p P
Elektirk 7 5 20 1 33

Isik 1 1 5 0 7

Enerii. giic ve vakit Jeneratér 0 0 7 0 7
olatj’a;kgt:knoroji Akl 0 0 4 0 4
Enerji 0 0 3 0 3

Pil 0 0 3 0 3

Gunes enerjisi 0 0 1 1 2

Toplam 8 6 43 2 59

Dokuzuncu kategoride 6grenciler teknolojiyi enerji, gic ve yakit ile iliskilendirmislerdir. Tablo 11’e
gore en ¢ok kavrami 7. Siniflar kullanmuslardir (f=43). Bu kategoride en fazla elektrik (f=33) kavrami
kullaniimistir. Elektrik kavramini en fazla 7. Sinif 6grencileri belirtmislerdir (f=20). Ayrica 6grencilerin bu
kategoriye iliskin 1sik, jenerator, akl, enerji, pil, glines enerjisi, ates kavramlarini belirttikleri de
gorilmektedir. Ogrencilerin bu kategoride yazdiklari fakat 1 kez tekrar edildigi icin bu kategoriye dahil
edilmeyen kavramlar ise ates, gli¢ ve riizgar enerjisi'dir.

Tablo 12.
“Tip alaninda teknoloji” Kategorisinde Yer Alan Kavramlar ve Siniflara Gére Frekanslari

) 5.sinif 6.sinif 7.sinif 8.sinif Toplam
Kategori Kavramlar

f f f f f

Stetoskop 1 0 0 0 1

Tip alaninda Rontgen 1 0 0 0 1
teknoloji ilag 1 0 0 0 1
Tedavi 0 1 0 0 1

Toplam 3 1 0 0 4

Bu kategoride Ogrenciler kavramlari bir kez tekrar etmelerine ragmen kullanilan kavramlar tip
alaniyla ilgili oldugundan yeni bir kategori olusturma geregi duyulmustur. Bu kategoride en fazla 5. Sinif
dgrencileri kavramlar kullanmislardir (f=3). Ogrencilerin bu kategorideki kavramlari, stetoskop, réntgen,
ilag ve tedavi seklindedir.

Tablo 13.
“Meslek olarak teknoloji” Kategorisinde Yer Alan Kavramlar ve Siniflara Gére Frekanslari

5.sinif 6.sinif 7.sinif 8.sinif Toplam

Kategori Kavramlar f f f § P
Meslek olarak Doktor L 1 0 0 2
N Makine mihendisligi 0 1 0 0 1

teknoloji " -
Mihendis 1 0 0 0 1
Toplam 2 2 0 0 4

Ogrencilerin bazilari teknolojiyi meslek ile iliskilendirmisledir. Bu nedenle “Meslek olarak teknoloji”
kategorisi olusturulmustur. Bu kategorideki kavramlar doktor, makine mihendisligi, miihendis
seklindedir.

Tartisma, Sonug ve Oneriler
Ortaokul 6grencilerinin teknoloji kavramina iliskin bilissel yapilarinin tespit edilmesi amacglanan bu

calismada kelime iliskilendirme testi kullanilmistir.  Kelime iliskilendirme testi 0Ogrencileri
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sinirlamadigindan 6grenciler teknoloji kavramina iliskin istedikleri kavramlari belirtmislerdir ve bdylece
olduk¢a detayh ve kapsamli bir veri seti elde edilmistir. Bu zengin veri seti kategorilere ayrilmis ve
toplam 11 kategori olusturulmustur. Kategorilerdeki kavramlar 5.,6.,7. ve 8. sinif seklinde ayrilarak sinif
diizeyinde detayli olarak incelenmistir.

DiGironimo (2011) teknolojinin, iletisim teknolojileri veya ugak teknolojisi gibi sistematik bir siireg
olarak tanimlanabilecegini belirtmistir. Bu ¢alismaya bakildiginda da 6grencilerin teknoloji denildiginde
akillarina gesitli iletisim araglari (telefon, televizyon, internet, sosyal medya, iletisim, facebook, youtube
vb.) geldigi gorilmektedir (bkz. Tablo 3). Bu nedenle “iletisim Araci Olarak Teknoloji” kategorisi
olusturulmustur. Ayrica tim kategorilere bakildiginda 6grencilerin ikinci olarak en fazla bu kategoride
kavram ifade ettikleri gorilmektedir (f=368). En sik kullanilan kavramlar da telefon, televizyon ve
internet olmustur. Bunun nedeni 6grencilerin giinlik yasamlarinda bu teknolojileri fazlasiyla kullaniyor
olmalari olabilir ( Herdem, Aygiin & Cinici, 2014).

ikinci kategori bilgisayar, yazilim ve donanim olarak teknoloji seklinde olusturulmustur. Ogrenciler en
fazla bu kategoride kavram belirtmislerdir (f=383). En sik kullanilan kavram bilgisayar olmustur. Karagcam
ve Aydin (2014) da bireylerin teknolojiyi tanimlarken ilk akillarina gelen kavramlarin bilgisayar, akilli
telefon gibi teknolojik araglar ve nesneler oldugunu séylemislerdir.

Ugiincii kategori “liriin ve alet olarak teknoloji” bashg adi altinda olusturulmustur. Ciinki
ogrencilerin teknolojiyi cogunlukla insan yapimi Grinler, aletler ya da cihazlar seklinde yorumladiklari
gorilmistir. Bu bulguya benzer sekilde yapilan baska bir calismada ise 6grencilerin teknolojiyi bir
Grandn gelisim sirecini gérmezden gelip slre¢ sonunda ortaya konulan (riin olarak gordukleri
saptanmistir (Constantinou, Hadjilouca & Papadouris, 2010). Ogrencilerin bu kategoride en fazla ifade
ettikleri kavram robot olmustur (f=23). Bunu ¢amasir makinasi, buzdolabi, bulasik makinasi, makine, sarj
aleti gibi kavramlar takip etmistir. Raat ve de Vries (1987) da ¢alismalarinda bu calismaya benzer
bulgular elde etmislerdir. Calismalarinda 6grencilerin teknolojiyi genellikle bir siiregten ziyade makine
veya ekipman seklinde goérdiklerini belirtmislerdir. Calismada dikkat ceken bir diger bulgu ise
ogrencilerin teknolojiyi daha ¢ok gliniimiizde Uretilen alet ve cihazlarla (robot, camasir makinasi,
buzdolabi, sarj aleti vb.) bagdastirmis olmalaridir. Constantinou, Hadjilouca ve Papadouris (2010)
calismalarinda bu calismanin sonuglarina benzer sekilde 6grencilerin teknolojinin faaliyet alanini
bilgisayarlar gibi modern teknolojik aletlerle sinirlandirdiklarini ve eskiden Uretilen mancinik, gemi gibi
aletleri gz ardi ettiklerini belirtmislerdir.

Dordiincu kategoride 6grencilerin teknolojiyi bilim ile iliskilendirdikleri gorilmektedir. Teknoloji
denildiginde 6zellikle 6grencilerin akillarina ilk olarak bilim, bilgi, icat, bulus, bilim insani, arastirma gibi
kavramlar gelmektedir. Bu durum 6grencilerin zihinlerinde teknoloji ile bilim arasinda gigli bir iliski
kurduklarini gostermektedir. Arastirmacilar, teknolojideki ilerlemelerin bilimin blylmesini desteklerken,
bilimin de teknolojinin gelisimini artirdigini ifade etmislerdir (Gardner
1992, 1997).

Ogrencilerin belirttikleri kavramlardan ulasim, motorlu ve motorsuz tasitlar olarak teknoloji seklinde
bir kategori olusturulmustur. Bu kategoride &grencilerin teknolojiyi ulasim araglari seklinde
yorumladiklari gériilmektedir. Ozellikle 6grenciler bu kategoride en fazla araba kavramini
kullanmislardir. Bunu ucak kavrami takip etmektedir. Ogrencilerin teknolojiyi daha ¢ok yapilmasi giic
veya zor olan objeler olarak distundukleri gorilmektedir. Svenningsson (2017) 6grencilerin genellikle
teknolojiyi farkli tlr nesneler olarak tanimladiklarini, 6zellikle modern elektrikli nesneler olarak
gordiklerini belirtmistir. Ogrencilerin ucan araba ve uzay gemisi gibi kavramlari Svenningsson’un bu
ifadesini destekler niteliktedir.

Ogrenciler kelime iliskilendirme testinde teknolojinin olumlu ve olumsuz yanlarina iliskin kavramlar
belirtmislerdir. Ornegin, dgrenciler teknolojinin olumlu yani olarak en fazla teknolojinin hayatimizi
kolaylastirdigini ifade etmislerdir (f=35). Benzer sekilde Griffiths ve Heath (1996) 26 lise 6grencisiyle
yaptiklari gériismelerde ogrenciler teknolojinin hayatimizi kolaylastirdigini, hizlandirdigini ve daha iyi
hale getirdigini ifade etmislerdir. Ogrenciler ayrica bu calismada teknoloji icin gelisim, yararl, yenilik,
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gelecek gibi olumlu ifadeler kullanmislardir. Constantinou, Hadjilouca ve Papadouris (2010)
¢alismalarinda Ogrencilerin teknolojiyi hayat kalitemizi artiran bir alan olarak yorumlamalari bu
calismanin bulgularini destekler niteliktedir. Ogrenciler teknolojiye yoénelik kullandiklari olumlu
kavramlarin yani sira teknolojinin olumsuz yonlerinden de bahsetmislerdir. Ornegin teknolojinin olumsuz
yanlari kategorisinde bagimlhlk, zararl, hacker, radyasyon, silah, virlis ve zaman kaybi gibi kavramlar
ifade etmislerdir. Literatlirdeki bazi ¢alismalarda da benzer sonuglar bulgulanmistir (Ekici, Gokmen &
Kurt, 2014; Senyuva & Kaya, 2013).

Ogrencilerin bilgisayarlari giinliik yasamlarinda 6nemli bir aliskanlik haline getirmis olmalari ve bunun
sosyal hayatlarina etkisi gormezden gelinemez (Ekici, Gokmen & Kurt, 2014). Bu ifadeyi destekler
nitelikte 6grenciler teknolojiye iliskin bilgisayar oyunu, eglence, film, muzik gibi kavramlar kullanmislardir
ve bu dogrultuda eglence olarak teknoloji kategorisi olusturulmustur. Beckman, Bennett ve Lockyer
(2014) 6grencilerin okul disinda en sik yaptiklari faaliyetlerin oyun oynamak, mizik dinlemek, ¢evrimigi
video izlemek ve internette arama yapmak oldugunu belirtmislerdir. Ogrencilerin teknolojiyi eglence
olarak gérmeleri bundan 6tiri olabilir.

DiGironimo (2011) yaptigi calismada 6grencilerin teknolojiyi tel, pil ve sabit disk iceren bir sey olarak
tanimladiklarini belirtmistir. Yine ayni ¢alismada bir 6grenci teknolojiyi enerji kaynagina bagh olarak
calisan materyallerin veya ekipmanlarin bir araya getirilerek olusturuldugu makine olarak tanimlamistir.
Bir baska 6grenci ise teknolojiyi bilgisayar gibi elektrikli bir nesne oldugunu soylemistir. Yapilan baska bir
calismada ise 6grenci teknolojiyi bir seyler yapmanin yolunu gelistirdigini ancak ayni zamanda bunun ¢ok
fazla enerji harcamak oldugunu ifade etmistir (Rocha Fernandes, Rodrigues & Ferreira, 2017). Bu
calismalardaki bulgulara benzer olarak yapilan bu calismada da 6grencilerin teknolojiyi elektrik, 1sik,
jenerator, akd, enerji, pil ve giines enerjisi gibi kavramlarla iliskilendirdikleri goriilmustir (f=62). Buna
bagl olarak enerji, giic ve yakit olarak teknoloji kategorisi olusturulmustur.

Pey-Yan (2015) teknolojinin insan yasamini sadece bilgi ve iletisim teknolojileri bakimindan degil ayni
zamanda tip, glvenlik, tarim ve diger alanlarda kolaylastirdigini belirtmistir. Bu ¢calismada da 6grencilerin
tip alanina yénelik kavramlar belirttikleri goriilmis ve bu dogrultuda “Tip alaninda teknoloji” kategorisi
olusturulmustur. Ancak bu kategoriye bakildiginda diger kategorilere gore 6grencilerin ¢ok sinirl ve az
kavramlar kullandiklari goériilmektedir. ifade edilen kavramlar stetoskop, réntgen, ilag ve tedavi
olmustur. Bu kavramlari 5. ve 6. Siniflar belirtirken 7. ve 8. Siniflar bu kategoride hi¢ kavram
belirtmemislerdir. Bu durum son yillarda siniflarda teknoloji egitimine verilen énemin artmis olmasi
olabilir.

Bu calismada bir diger ilging bulgu ise 6grencilerin teknolojiyi mesleklerle iliskilendirmis olmalaridir.
Bu kategoride kullanilan kavramlar doktor, makine miihendisligi ve miihendis olmustur. Bu durum son
yillarda popiiler hale gelen STEM egitimi kapsaminda fen, teknoloji, matematik ve miihendislik disiplin
alanlarinin bitlncil olarak ele alinarak derslerde mithendislik uygulamalarina yer verilmesinden olabilir.

Sonug olarak bakildiginda bu ¢alismada ortaokul 6grencilerinin teknoloji kavramina iligskin algilarinin
yetersiz oldugu gorilmustir. Calismadaki kategoriler incelendiginde 6grencilerin teknolojiyi en fazla
iletisim araci, bilgisayar, trin ve alet olarak algiladiklari saptanmistir. Bu bulgu ilgili literatiirle benzerlik
gosteren onemli sonuglardan biridir. Literatiirde bu alanda yapilan ¢alismalar, 6grencilerin birgogunun
teknolojiyi insan faaliyetlerinin dinamik bir pargasi olmaktan ziyade insan yapimi bir eser, Uriin veya alet
olarak algiladiklarini géstermektedir. (Burns, 1992; Constantinou, Hadjilouca & Papadouris, 2010;
DiGironimo, 2011; Ferreira Gauchia ve ark., 2010; ITEA,2006). Diger taraftan bu calismada 6grencilerin
teknoloji kavrami konusunda olduk¢a fazla kavram ifade etmeleri ve bu kapsamda olusturulan
kategorilerin anlamli olmasi dikkat cekici bir bulgudur ancak bu kategoriler altinda 6grencilerin
belirttikleri kavramlarin frekanslari cok sinirlidir. Bu durum her ne kadar umut verici olsa da 6grencilerin
teknoloji algilarinin yeterli olmadigini gostermektedir.

Bu calismada dikkat ¢eken bir diger bulgu ise 6grencilerin giinliik yasamda kullandiklari teknolojik
aletlerin teknoloji algilarini fazlasiyla etkiledigini gostermesidir. Literatlrde bu durum, teknolojinin sabit
olmadigini ve farkh insanlar icin farkh anlamlar ifade edebilecegi seklinde aciklanmaktadir. Ornegin,
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teknolojik oyuncaklara sahip kiiglik bir ¢ocuk teknolojinin hayatindaki roliiniin oynamak oldugunu
disindr. Bir baska cocuk, okulda bilgisayar kullandigi icin teknolojiyi bilgisayarlar olarak tanimlayabilir,
bu nedenle bu ¢ocuk teknolojinin roliiniin 6grenmek olduguna inanir. Kisaca her bireyin teknoloji ile
deneyimi farklidir ve bu deneyimler bireyin teknoloji algisini belirler (DiGironimo, 2011).

Calismada elde edilen 6nemli sonuglardan biri ise; bir kategori haricinde diger tim kategorilerde en
az kavram ifade eden sinifin 8. Sinif 6grencilerinin olmasidir ve daha da dikkat ¢ekici olan ise 8. Sinif
ogrencilerinin sadece “eglence olarak teknoloji” kategorisinde en fazla kavram belirten sinif olmalaridir.
Bu durum, bireylerin teknolojiye yikledikleri anlamin teknolojiyle yasadiklari deneyimlere bagl
oldugunu dogrulayan bir baska bulgudur. Diger ifadeyle, 8. Sinif 6grencilerinin yag Ustlinligl nedeniyle
5.,6. ve 7. Sinif 6grencilerine gore cep telefonu, bilgisayar sahiplik oraninin daha fazla olmasi ve bu
sayede bir ¢cok uygulamaya erisim olanaklarinin olmasi 8. Sinif 6grencilerinin teknolojiyi eglence olarak
algilamalarinin gostergesi olarak degerlendirilebilir.

Ozetle bu calismada 6grencilerin teknoloji kavramina iliskin algilarinin kendi dénemlerinde
teknolojiyle yasadiklari tecriibelere bagh oldugu saptanmistir. Bu bulguya dayali olarak farkl yas
gruplarindaki 6grencilerin giinlik yasam deneyimleri gdzlem, gériisme gibi gesitli nitel arastirma yontem
ve teknikleri kullanilarak boylamsal olarak derinlemesine arastirilabilir ve yasam deneyiminin teknoloji
algisini ne sekilde etkiledigi ve nasil etkiledigi detayli olarak ortaya konulabilir.

Bu calisma ortaokul 6grencileri ile yurGtalmustir. Ayni calismaya fen bilgisi 6gretmenleri ile dahil
edilerek 6gretmenlerin ve 6grencilerin teknoloji algilari karsilastirilabilir ve 6grencilerin teknoloji algisi ile
o6gretmenlerin algilari arasindaki iliski incelenebilir.

Bir donem boyunca “Bilisim Teknolojileri ve Yazilim” ve “Teknoloji ve Tasarim” dersleri izlenerek bu
derslerin 6grencilerin teknoloji algilarini ne sekilde etkiledigi arastirilabilir.

Ogrencilerin teknoloji algilarinin gelistirilebilmesi icin egitimciler teknolojinin tanimini, kavramsal
olarak ne anlama geldigini, teknolojinin toplum ve cevre Uzerindeki etkisini bir ders kapsaminda
ogrencilerine anlatabilirler. Boylece 6grencilerin teknolojinin nasil ortaya c¢iktigi, nasil gelistigi hakkinda
kapsamli bir anlayis gelistirmeleri saglanabilir.
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