
 

 

 
Abstract—The aim of this study is to discover secondary school 

students’ perceptions related to information technologies and the 
connections between concepts in their cognitive structures. A word 
association test consisting of six concepts related to information 
technologies is used to collect data from 244 secondary school 
students. Concept maps that present students’ cognitive structures are 
drawn with the help of frequency data. Data are analyzed and 
interpreted according to the connections obtained as a result of the 
concept maps. It is determined students associate most with these 
concepts—computer, Internet, and communication of the given 
concepts, and associate least with these concepts—computer-assisted 
education and information technologies. These results show the 
concepts, Internet, communication, and computer, are an important 
part of students’ cognitive structures. In addition, students mostly 
answer computer, phone, game, Internet and Facebook as the key 
concepts. These answers show students regard information 
technologies as a means for entertainment and free time activity, not 
as a means for education. 
 

Keywords—Word association test, cognitive structure, 
information technology, secondary school. 

I. INTRODUCTION 

T the same time while continuing to advance rapidly 
today, technology has an increasing effect in every area 

of life. It is possible to observe these effects also in education. 
Information technologies, defined as technologies that 
maintain the accumulation, processing, storage, and transfer of 
information anywhere when needed and enable access to this 
information [7], [12], have an effect, particularly in education. 
Information technologies have caused significant changes and 
developments, primarily in educational materials and tools. 
Digital smart boards, televisions that support visual quality, 
projectors, the Internet, computers with multimedia support, 
simulation technologies, and other advanced technology 
products have reshaped education and led to the development 
of alternative teaching methods, such as computer-assisted 
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instruction, distance education, and e-learning [19].  
One of the goals of education is to educate individuals in 

accordance with the needs of society [29]. The rapid 
developments taking place today affect all social structures, 
including the education system [29]. Learning how to use 
technology is among the most basic needs of the modern 
individual. For this reason, one of the issues that should be 
highly emphasized in the 21st century is the effective use of 
technology [23]. 

When determining their educational policies, several 
countries take certain decisions to prepare its students for a 
social environment dominated by technology. However, in 
most of these countries, the use of computers in education is 
viewed as the initial phase of a period that will last for years 
[20]. For this reason, as in many countries, there are recent 
efforts in Turkey to integrate information technologies into 
education. In this context, elective computer classes were first 
utilized in elementary schools in 1998. Afterwards, the 
curriculum developed for this course was improved and 
approved for gradual implementation from an offer of the 
General Directorate of Elementary Education, August 10, 
2006 [11]. 

A. The Importance of Study 

Word association tests are among the oldest and the most 
commonly used methods to analyze the cognitive constructs 
[3]. Educators have used several methods to find an answer to 
these questions: How can we unfold the cognitive structure of 
the student and the connections among the concepts, that is, 
the information network that exists within this structure? How 
can we determine whether the relationships among the 
concepts in the long-term memory of the students are 
sufficient or meaningful? 

A number of studies have been conducted on word 
association [1]-[3], [6], [8]-[10], [13]-[16], [21], [24], [25]. A 
review of the literature shows studies on word association 
were generally conducted before 1990. There were no studies 
in the literature on word association conducted during the 
1990s [3]. However, studies regained momentum at the end of 
the 1990s [1]. 

Word association tests were used for various purposes in the 
literature. Word association tests specific to different learning 
domains were used to expose students’ cognitive structures, 
identify their misconceptions, and determine conceptual 
changes. However, most of these studies were conducted in 
the field of science education. Few studies are conducted in 
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other fields [14]. This technique can be used not only to 
determine whether concepts are understood correctly, but also 
to understand sciences, situations, and even people [8]. 

B. The Aim of the Study 

The present study was conducted using phenomenology, 
which is a qualitative research design. Phenomenology design 
provides a suitable basis for studies aiming to investigate the 
phenomena, which we are aware but cannot completely 
understand [30]. In this study, phenomenology was used to 
investigate the phenomena, which elementary education 
students pointed out regarding information technologies. 

II. METHODOLOGY 

A. Participant 

The participants for this study were 244 secondary stage 
students taking the elective Information Technologies course 
in the academic year of 2011-2012 in an elementary school in 
the Beysehir district of Konya province. Additionally, 
students, who participated in this study, were taking the 
elective Information Technologies course from an Information 
Technologies teacher.  

B. Data Collection and Word Association Technique 

A word association test was utilized as the data collection 
tool in the study. A total of six concepts related to information 
technologies thought to be underlying the topic and 
importance were selected. These concepts were 1) Computer, 
2) Internet, 3) Communication, 4) Technology, 5) Computer-
assisted Instruction, and 6) Information Technologies. The 
views of four experts were taken during the creation of the 
test. Three faculty members and an Information Technologies 
teacher were asked their opinions regarding the test. The six 
concepts selected for the study were submitted to the experts. 
All four experts approved the selected six concepts and 
determined them as the key concepts for use in this study. 
Afterwards, the test was organized in a manner so that each 
key concept would be on a single page and written one under 
another five times, that is, the number of answers requested. 
The purpose of repeating the key concept until the end of the 
page was to prevent the risk of successive answers. If a 
student answering the test did not turn back to the key 
concepts, he/she would write words related to the concept 
he/she had written, which would remove the test’s purpose [3]. 
Through a review of the previous studies, it was determined 
that providing the students with 30 minutes for each answer 
sheet would be the most suitable allocation of time [2], [3], 
[8]-[10], [13], [14]. The test was given to the students after 
providing the necessary instructions and examples.  

C.  Data Analysis 

The response words the students provided to the key 
concepts were examined in detail to analyze the results of the 
word association test. A detailed frequency table was prepared 
to show how many times, and which words and concepts were 
repeated in response to a key concept. Using the frequency 
table, a concept map was created. The breakpoint technique 

suggested by Bahar, Johnstone and Sutcliffe [1] was used in 
the creation of the concept map. In the breakpoint technique, a 
certain value below the most frequently given response word 
was determined as the breakpoint for each key concept in the 
frequency table. The concepts above this value constitute the 
first part of the concept map. Afterwards, the breakpoint is 
periodically lowered and the process is continued until all the 
key words appear on the concept map. In the present study, the 
data were interpreted by observing the associations among the 
concepts and newly generated words with the help of the 
concept maps created, using the breakpoint technique. Using 
this technique in the data analysis, ten concept maps were 
created according to the following breakpoints: 180-above, 
179-160, 159-140, 139-120, 119-100, 99-80, 79-60, 59-40, 39-
20, and 19-9. 

III. FINDINGS AND DISCUSSION 

Utilizing the word association technique, the number of the 
responses generated for the key concepts is among the first 
methods used in the evaluation of the data through this 
technique. The numbers and qualities of the other words not 
associated with the key concepts can be used to determine 
whether that concept is understood, because the understanding 
of a concept depends on the words associated with that 
concept. It can be said that a concept not associated with any 
words does not make any sense for the students and the 
concept becomes more comprehensible as it is associated with 
more words [1], [3], [8], [13], [16], [22], [25]. The findings 
from the present study show the students responded the most 
to the concept, Computer, in the word association test. The 
concepts of Internet and Technology followed with values 
close to one another. As also stated by the researchers, it could 
be said the concept, computer, occupies a more significant 
place in the students’ minds compared to the other concepts 
selected for the study. The concept least responded to by the 
students was Information Technologies. Based on this finding, 
it can be said the students had superficial knowledge about 
this concept, which did not have a solid place in their 
cognitive structures. 

In addition to the types of response words provided for key 
concepts, the number and order of utterance of the common 
response words provided for key concepts are also important 
in the analysis of word association test results. This 
knowledge of number and order of response words helps 
researchers analyze and map the semantic relationships among 
key words [3]. For this reason, concept maps were created 
using the collected data and the relationships among the 
concepts were examined. 

The strongest relationships among the concepts were 
observed on the concept map, established according to a 
breakpoint of 180 and above. The key concept, Computer, was 
associated with the response word, Game, and the key 
concept, Communication, was associated with the response 
word, phone. The reason for the students’ associating 
Communication with Phone is phones are still seen as the 
basic means of communication in this day of highly advanced 
technology and a new means of communication. The 
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incredible present developments in the mobile technology 
could be the reason for this point of view. Students’ 
associating the concept, Computer, with Game indicates 
students mostly use computers for playing games and 
entertainment. In a study conducted on secondary stage 
elementary school students, Tuti [27] also found that students 
mainly used computers for entertainment activities like 
‘playing games’ and ‘listening to music’. Based on this 
finding, it is recommended educators and families should be 
warned about supervising students’ meaningful use of 
computers. Since computer games very much attract the 
attention of students, it is certain they will also be effective in 
attracting students to school subjects. Recently, several studies 
have been conducted and similar results have been obtained on 
the use of computer games in education. In a study conducted 
by Bayırtepe and Tüzün [5] on elementary school students, it 
was determined computer games were successful in attracting 
students’ attention to school subjects. In their study on sixth 
grade elementary schools students, Bakar, Tüzün and Çağıltay 
[4] found educational computer games increased students’ 
motivation and could be used as support material in classes. 
Similar to the aforementioned studies, various studies showed 
computer games could be used as motivational tools to 
increase students’ interest in classes [17], [18], [28]. 

IV. SUGGESTIONS 

In summary, it should be mentioned that of the concepts 
related to information technologies, those associated with each 
other at the highest level and with the highest number of 
words are Computer, Internet and Communication. This shows 
these three concepts constitute the core of the students’ 
cognitive structures regarding information technologies. The 
nature of these associations shows students excessively use 
these tools in their daily lives for entertainment, 
communication, and acquiring information. This finding was 
observed in the total of the responses provided to the key 
concepts by the students. The response words the students 
provided most were Computer, phone, Game, Facebook, and 
Internet. Today, such uses of technology have become an 
indispensable part of our students’ lives. For this reason, we 
should design our educational environment in accordance with 
the needs of the new generation. It is a fact that unless we 
perform such arrangements, we cannot achieve success in 
education. In his study on ‘New Millennium Learners’, Şahin 
[26] concludes it is necessary to well understand the 
characteristics of the new generation, who are growing up in 
an environment surrounded by technology and arrange the 
educational environments, based on this understanding, to be 
successful in the area of education. 

ACKNOWLEDGMENT 

This paper has been generated from the thesis study of the 
first author. This work is funded by the Scientific Research 
Projects Coordination (BAP) Unit of Necmettin Erbakan 
University with the Project No. 141610049. The authors are 

thankful to the BAP for all their support to present and publish 
this study. 

REFERENCES 
[1] Bahar, M., Johnstone, A. H., & Sutcliffe, R. G. (1999). Investigation of 

students’ cognitive structure in elementary genetics through word 
association tests. Journal of Biological Education, 33, 134-141. 

[2] Bahar, M., & Kılıç, F. (2001). Kelime iletişim testi yöntemi ile Atatürk 
İlkeleri arasındaki kavramsal bağların araştırılması. IX. Eğitim Bilimleri 
Kongresi, Bolu: Abant İzzet Baysal Üniversitesi. 

[3] Bahar, M., & Özatlı, S. (2003). Kelime iletişim testi yöntemi ile lise 
1.Sınıf öğrencilerinin canlıların temel bileşenleri konusundaki bilişsel 
yapılarının araştırılması. Balıkesir Üniversitesi Fen Bilimleri Enstitüsü 
Dergisi, 5(2), 75-85. 

[4] Bakar, A., Tüzün, H., & Çağıltay, K. (2008). Öğrencilerin eğitsel 
bilgisayar oyunu kullanımına ilişkin görüşleri: Sosyal bilgiler dersi 
örneği. Hacettepe Üniversitesi Eğitim Fakültesi Dergisi, 35, 27-37. 

[5] Bayırtepe, E., & Tüzün, H. (2007). Oyun-tabanlı öğrenme ortamlarının 
öğrencilerin bilgisayar dersindeki başarıları ve öz-yeterlik algıları 
üzerine etkileri. Hacettepe Üniversitesi Eğitim Fakültesi Dergisi, 33, 41-
54. 

[6] Cardellini, L., & Bahar, M. (2000). Monitoring the learning of chemistry 
through word association tests. Australian Chemistry Resource Book, 19, 
59-69. 

[7] Ceyhun, Y., & Çağlayan, M. U. (1997). Bilgi teknolojileri Türkiye için 
nasıl bir gelecek hazırlamakta. Ankara: Türkiye İş Bankası Yay. No: 
361. 

[8] Çardak, O. (2009). The determination of the knowledge level of science 
students on energy flow through a word association test. Energy 
Education Science and Technology, 1(1), 139-155. 

[9] Dikmenli, M. (2010). Biology students’ conceptual structures regarding 
global warming. Energy Education Science and Technology, 2(1), 21-
38. 

[10] Dikmenli, M. (2010). Biology student teachers’ conceptual frameworks 
regarding biodiversity. Education, 130(3), 479-489. 

[11] Durdukoca, Ş. F., & Arıbaş, Ş. (2011). İlköğretim seçmeli bilişim 
teknolojileri dersi 5. basamak öğretim programının öğretmen görüşleri 
doğrultusunda değerlendirilmesi (Malatya ili örneği). Yüzüncü Yıl 
Üniversitesi Eğitim Fakültesi Dergisi, 8(1), 140-168. 

[12] Elibol, H. (2005). Bilişim teknolojileri kullanımının işletmelerin 
organizasyon yapıları üzerindeki etkileri. Selçuk Üniversitesi 
SosyalBilimler Enstitüsü Dergisi, 13, 155-162. 

[13] Ercan, F., Taşdere, A., & Ercan, N. (2010). Kelime ilişkilendirme testi 
aracılığıyla bilişsel yapının ve kavramsal değişimin gözlenmesi. Türk 
Fen Eğitimi Dergisi, 7(2), 136-154. 

[14] Işıklı, M., Taşdere, A., & Göz, N. L. (2011). Kelime ilişkilendirme testi 
aracılığıyla öğretmen adaylarının Atatürk İlkelerine yönelik bilişsel 
yapılarının incelenmesi. Uşak Üniversitesi Sosyal Bilimler Dergisi, 4(1), 
50-72. 

[15] Johnstone, A. H., & Moynihan, T. F. (1985). The relationship between 
performance in word association tests and achievement in chemistry. 
European Journal of Science Education, 7, 57-66. 

[16] Kempa, R. F., & Nicholls, C. E. (1983). Problem solving ability and 
cognitive structure an explanatory investigation. European Journal of 
Science Education, 5, 171-184. 

[17] Malta, S. E. (2010). İlköğretimde kullanılan eğitsel bilgisayar 
oyunlarının öğrencilerin akademik başarılarına etkisi. Yayınlanmamış 
Yüksek Lisans Tezi, Sakarya: Sakarya Üniversitesi. 

[18] Öz, M. (2009). Bilgisayar oyunlarının çocukların bilişsel performansına 
etkisinin incelenmesi. Yayınlanmamış Yüksek Lisans Tezi, İstanbul: 
Maltepe Üniversitesi. 

[19] Özmen, F., & Denktaş, Y. (2011). Bilgi ve iletişim teknolojilerinin 
okulların örgütsel öğrenmesindeki rolü. 5.  Uluslar arası Bilgisayar ve 
Öğretim Teknolojileri Sempozyumu, 22-24 Eylül, Elazığ: Fırat 
Üniversitesi. 

[20] Plomp, T., Anderson, R. E., & Kontogiannopoulou-Polydorides, G. 
(1996). Cross national policies and practices on computers in education. 
Boston: Kluwer Academic Publishers. 

[21] Preece, P. F. W. (1978). Exploration of semantic space: review of 
research on the organization of scientific concepts in semantic memory. 
Science Education, 62(4), 547-562. 

[22] Schaefer, G. (1979). Concept formation in biology: the concept growth. 
European Journal of Science Education, 1, 87-101. 

World Academy of Science, Engineering and Technology
International Journal of Information and Communication Engineering

 Vol:8, No:8, 2014 

2569International Scholarly and Scientific Research & Innovation 8(8) 2014 ISNI:0000000091950263

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 I
nf

or
m

at
io

n 
an

d 
C

om
m

un
ic

at
io

n 
E

ng
in

ee
ri

ng
 V

ol
:8

, N
o:

8,
 2

01
4 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/9

99
90

88
.p

df



 

 

[23] Seferoğlu, S. S. (2007). İlköğretim bilgisayar dersi öğretim programı: 
Eleştirel bir bakış ve uygulamada yaşanan sorunlar. Eğitim 
Araştırmaları Dergisi, 29, 99-111. 

[24] Shavelson, R. J. (1972). Some aspects of the relationship between 
content structure and cognitive structure. Journal of Educational 
Psychology, 63, 225-234. 

[25] Shavelson, R. J. (1974). Methods for examining representations of a 
subject-matter structure in a student’s memory. Journal of Research in 
Science Teaching, 11, 231-249. 

[26] Şahin, M. C. (2009). Yeni bin yılın öğrencilerinin özellikleri. Anadolu 
Üniversitesi Sosyal Bilimler Dergisi, 9(2), 155-172. 

[27] Tuti, S. (2005). Eğitimde bilişim teknolojileri kullanımı performans 
göstergeleri, öğrenci görüşleri ve öz-yeterlik algılarının incelenmesi, 
Yayınlanmamış Yüksek Lisans Tezi, Ankara: Hacettepe Üniversitesi. 

[28] Ural, M. N. (2009). Eğitsel bilgisayar oyunlarının eğlendirici ve motive 
edici özelliklerinin akademik başarıya ve motivasyona etkisi. 
Yayınlanmamış Yüksek Lisans Tezi, Eskişehir: Anadolu Üniversitesi. 

[29] Varol, N. (2002). Bilişim teknolojilerinin eğitim kurumlarında 
kullanımları ve eğitimcilerin rolü. Akademik Bilişim 2002, 6-8 Şubat, 
Konya: Selçuk Üniversitesi. 

[30] Yıldırım, A., & Şimşek, H. (2006). Sosyal bilimlerde nitel araştırma 
yöntemleri (5. Baskı). Ankara: Seçkin Yayıncılık. 

 
 
 
 

Fetah Eren works an ICT teacher in the Ministry of Education (Turkey). He 
is also a Ph.D. candidate at Necmettin Erbakan University. His research focus 
is on qualitative research and educational technology. Ministry of Education, 
Beyşehir Gazi Secondary School, Beyşehir/Konya 42700, Turkey. E-mail: 
fttheren@gmail.com 
 
Ismail Sahin is the head of the Department of Computer Education and 
Instructional Technology of Necmettin Erbakan University (Turkey). He 
works as an  associate professor at Necmettin Erbakan University. Necmettin 
Erbakan University, A.K. Education Faculty, Meram, Konya 42090, Turkey. 
E-mail: isahin@konya.edu.tr 
 
Ismail Celik is a PhD candidate in the Department of Computer Education 
and Instructional Technology of Necmettin Erbakan University (Turkey). He 
works as a research assistant at Necmettin Erbakan University. His research 
combines design research and educational technology. Necmettin Erbakan 
University, A.K. Education Faculty, Meram, Konya 42090, Turkey. E-mail: 
icelik@konya.edu.tr 
 
Ahmet Oguz Akturk is the chair of the Department of Computer Education 
and Instructional Technology at Necmettin Erbakan University (Turkey). His 
research and teaching focus on appropriate uses of instructional technologies 
and learning strategies. Necmettin Erbakan University, Ereğli Education 
Faculty, Ereğli/Konya 42310, Turkey. E-mail: aoakturk@konya.edu.tr 
 

World Academy of Science, Engineering and Technology
International Journal of Information and Communication Engineering

 Vol:8, No:8, 2014 

2570International Scholarly and Scientific Research & Innovation 8(8) 2014 ISNI:0000000091950263

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 I
nf

or
m

at
io

n 
an

d 
C

om
m

un
ic

at
io

n 
E

ng
in

ee
ri

ng
 V

ol
:8

, N
o:

8,
 2

01
4 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/9

99
90

88
.p

df


