INFORMATION AND COMMUNICATION TECHNOLOGY EDUCATION
IN PRIMARY SCHOOLS: STUDENTS’ COMPETENCIES, ATTITUDES AND NEEDS

A THESIS SUBMITTED TO
THE GRADUATE SCHOOL OF SOCIAL SCIENCES
OF
MIDDLE EAST TECHNICAL UNIVERSITY

BY

YALCIN CETINKAYA

IN PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR
THE DEGREE OF MASTER OF SCIENCE
IN
THE DEPARTMENT OF EDUCATIONAL SCIENCES

DECEMBER 2008



Approval of the Graduate School of Social Sciences

Prof. Dr. Sencer Ayata

Director

| certify that this thesis satisfies all the requirements as a thesis for the degree of Master

of Science.

Assoc. Prof. Dr. Oya Yerin Glneri

Director

This is to certify that we have read this thesis and that in our opinion it is fully adequate,

in scope and quality, as a thesis for the degree of Master of Science.

Assist. Prof. Dr. Cennet Engin Demir

Supervisor

Examining Committee Members

Assoc. Prof. Dr. Settar KOCAK (METU, PES)

Assist. Prof. Dr. Cennet Engin DEMIR (METU, EDS)

Assist. Prof. Dr. Hanife AKAR (METU, EDS)




| hereby declare that all information in this document has been obtained and
presented in accordance with academic rules and ethical conduct. | also declare
that, as required by these rules and conduct, | have fully cited and referenced all
material and results that are not original to this work.

Name, Lastname  : Yalgin CETINKAYA

Signature



ABSTRACT

INFORMATION AND COMMUNICATION TECHNOLOGY EDUCATION
IN PRIMARY SCHOOLS: STUDENTS’ COMPETENCIES, ATTITUDES AND NEEDS

Cetinkaya, Yalgin
M.S. Department of Educational Sciences

Supervisor: Assist. Prof. Dr. Cennet Engin DEMIR

December 2008, 124 pages

This study aimed to provide a general picture of ICT education in primary schools.
Through this aim, students’ perceived ICT competencies, their attitudes towards the ICT
course, the characteristics of the teaching-learning process in the ICT course, the
deficiencies of the IT classrooms and the effectiveness of the ICT Student Workbook
were analyzed. This study was designed as a cross-sectional survey study. In order to
collect the data, a self-reported questionnaire consisted of 63 items was developed by the
researcher. The sample consisted of 442 Grade 8 students in 11 primary schools located
in the metropolitan area of 1zmit. Both descriptive and inferential statistics were utilized to
analyze the data. Multivariate Analysis of Variances with Pillai’'s Trace test was employed
to investigate whether the significant differences among dependent variables across

independent variables existed.

Results of the study indicated that primary school students generally perceived
themselves competent in ICT tasks and they had favorable attitudes towards the ICT
course. Significant differences were found in students’ perceived ICT competencies and
attitudes with respect to gender, educational background of parents, computer ownership

and availability of home assistance related to the ICT course. This study also revealed



several obstacles which prevent taking full benefits of IT classrooms, and problems with
the implementation of the new ICT program.

Keywords: information and communication technologies (ICT), ICT competencies,

attitudes, ICT program, IT classrooms.
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ILKOGRETIM OKULLARINDA BIiLISIM TEKNOLOJILERI EGITiMi:
OGRENCILERIN YETERLIKLERI, TUTUMLARI VE IHTIYAGLARI

Cetinkaya, Yalgin
Yiiksek Lisans, Egitim Bilimleri Bolim

Tez Yéneticisi: Yard. Dog. Dr. Cennet Engin DEMIR

Aralik 2008, 124 sayfa

Bu c¢alismanin amaci ilkdgretim okullarindaki bilisim teknolojileri egditimini genel bir
cercevede ele almaktir. Bu dogrultuda, 6grencilerin bilisim teknolojileri yeterlik algilari,
bilisim teknolojileri dersine kargi tutumlari, bilisim teknoloji siniflarinin eksiklikleri, bilisim
teknolojileri dersindeki 6gretme-6grenme surecinin 6zellikleri ve Bilisim Teknolojileri
Ogrenci Calisma Kitabinin etkinligi incelenmistir. Aragtirmanin deseni enlemesine kesitsel
anket calismasidir. Calismada 63 maddeden olusan ve arastirmaci tarafindan gelistirilen
anket kullanilmistir. izmit'in merkez bélgesinde yer alan 11 ilkdgretim okulundan secilen
442 sekizinci sinif 8grencisi arastirmanin érneklemini olusturmustur. Elde edilen veriler
betimleyici ve yordayici istatistiksel yontemler kullanilarak analiz edilmistir. Gruplar
arasinda istatistiksel olarak énemli farklar olup olmadigini incelemek igin ¢oklu varyans

analizi kullaniimistir.

Arastirma sonuglari é3drencilerin genellikle kendilerini yeterli gérduklerini ve derse karsi
olumlu tutumlara sahip olduklarini gostermistir. Ayrica cinsiyet, ebeveynlerin egitim
durumu, evde bilgisayar sahipligi ve evde derse yonelik yardimin olmasinin, égrencilerin
yeterlik algilari ve derse karsi tutumlari UGzerinde istatistiksel olarak énemli bir etkiye sahip

oldugu saptanmistir. Ayrica, bu c¢alisma Bilisim Teknoloji siniflarindan tam olarak

Vi



yararlanilamamasinin nedenlerini ve yeni Bilisim Teknolojileri programinin uygulanmasi

sirasinda karsilasilan aksakliklari ortaya ¢ikarmistir.

Anahtar Kelimeler: bilisim teknolojileri (BT), BT yeterlikleri, tutumlar, BT programi, BT

siniflari.
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CHAPTER |

INTRODUCTION

1.1 Background of the study

It is almost more than twenty years ago; Deaton (1990) stated that

Whether or not we touch a computer, it is almost
impossible to escape their daily influence on us; from
speedy information transmittal, printouts, and receipts, to
control of lights and temperature of our workplaces (cited
in Al-Mujaini, 2006, p.26).

About 25 years later, today, computer technologies with impressive changes are
integrated to modern culture and appear to be a key tool of the world's economic and

social change.

Today, we have a term, “Information and Communication Technology” [ICT] which has
gained popularity recent years. It encompasses the effective use of equipment and
programs to access information, and store, organize, manipulate and present it (Gay &
Blades, 2005). It is reported by Organization of Eastern Caribbean States [OECS] (2002)
that

In recent years ICT has had, and is continuing to have,
an increasingly significant impact on all aspects of
society. There are few areas of life, at home, at school
and in work, where this new technology has not made an
impact. ICT expands our access to, and understanding of
the world at large (p.10).

Information and communication technology can be used as a personal tool, but also
people can benefit from ICT in order to engage in collaborative activities, and to get local
and worldwide communication (OECS, 2002). It is also a vital means for social change
and economic development that is seen as an essential tool for developing countries. It is
explained in the book published by World Bank (2006a) that the world’s policy makers



have recognized the significance of ICT which offers primary inputs for economic
development, contributes to global integration and also improves the effectiveness and
efficiency of public sector. As a result, for governments, it became a priority to improve

ICT access and quality.

According to the report of Organization for Economic Co-operation and Development
[OECD] (2001a), there are three main rationales for the inclusion of ICT into education:
economic, social and pedagogical. For the economic rationale, the center of attention is
on the perceived needs of the economy and the requirement in many areas of
employment to have personnel with ICT skills because being knowledgeable on and
familiar with ICT have become important factors of employability. Therefore, the ones
who do not have ICT skills will have a great economic disadvantage in the information
era. That's why education has the responsibility of meeting the demands of a changing

economy and preparing future workers.

The second rationale is sociological which highlights the importance of ICT as a
requirement for participation in society. ICT competency has become an essential life
skill, in such a way that the range of skills and processes supported by ICT is brought
together in the nation of digital literacy, which is both a requirement and a right for all
learners. It is apparent that societies will suffer if some of their members have little or no
ICT facility, especially since public and many other services are increasingly becoming
available on-line.

The last rationale is pedagogical. It underlines the role of ICT in teaching and learning. As
a result of the dramatic changes in ICT, its potential for this has developed rapidly and
considerably. It can increase the extent and richness of learning and can support the
development of higher-order thinking skills, including analysis and synthesis. There is an
increasing convergence between the economic, social, and pedagogical rationales, as
modern society gradually more looks to schools to foster independent and creative
thinkers who can confidently solve problems and manage their own learning throughout
their lives.

The educational use of ICT is described in the report by OECS (2002) that ICT can be
used to help students play their full part in society. Students should be well enlightened

about the current and potential applications of ICT and should be possessed with skills to



make use of those applications. Furthermore, they must be able to evaluate the
effectiveness of the resources offered by ICT and determine when it is most appropriate
to use them. ICT can provide one of the most potentially powerful learning tools in a way
that computers can support learning across the whole curriculum, but also
communication networks can provide the student with access to huge amounts of
information. Additionally, ICT can be used to support broader educational objectives

including learning independently, collaborating in groups and communication skills.

As a result, it is not difficult to understand why education systems around the world are
now under increasing pressure to use information and communication technologies as
part of the educational process. The reason behind this pressure is explained briefly by
Stephenson (2004) that there is an increasing expectation that students must attain a
level of technological fluency to function effectively in society, and Costello (1997) adds

that it is in the responsibility of schools to provide students with required facilities.

United Nations Educational, Scientific and Cultural Organization [UNESCO] (2002)
reported four broad approaches through which educational systems and individual
schools proceed in their adoption and use of ICT. These approaches are termed
“emerging”, “applying”, “infusing”, and “transforming”, and they represent a continuum.
Schools at the beginning stages of ICT development demonstrate the emerging
approach. They begin to purchase some computing equipment and software. In this
phase, administrators and teachers are just starting to investigate the possible ways and
consequences of using ICT for school management and adding ICT to the curriculum.
Although schools at this emerging phase are still making use of traditional and teacher-
centered techniques, there is an alertness of ICT use. In the second phase that is the
applying approach, administrators and teachers benefit from ICT for tasks already carried
out in school management and the curriculum. At the applying approach phase, schools
where teachers largely have control over the learning environment adapt the curriculum
in order to enlarge ICT use in various subject areas. The next phase which is the infusing
approach involves integrating or embedding ICT across the curriculum, so schools
employ a range of computer-based technologies in laboratories and classrooms.
Teachers explore new ways in which ICT changes their personal efficiency and
professional practice. The curriculum begins to reflect real-life applications. And finally,
schools that use ICT to rethink and renew school organization in creative ways are at the

transforming approach. The focus of the curriculum becomes learner-centered and it



integrates subject areas in real-life applications. In this phase, schools become learning
centers for their communities.

In Turkey, computers started to be used in education more than twenty years ago. It is
possible to see the usages of ICT as a tool and subject in educational context of the
country. ICT has been taught as a discrete subject and offered as an elective course to
students in primary education at public schools since 1998. Students are taught ICT
separately from its use in other courses. However, as a result of the improvements on
ICT since its initiation in primary education, it became necessary to redesign the ICT

curriculum which had been used for almost ten years.

Finally, the new ICT program started to be implemented for the grades 1-3 in the
academic year 2006-2007 and the other graders were introduced to the program during
the academic year 2007-2008. In this context, the name of this course has been also
changed and become “Information Technologies”. The program offers a broad standpoint
on the nature of technology, how to use and apply a variety of technologies, and the
impact of ICT on self and society. It includes the use of ICT as encountered in the daily
life of many communities; specific units covers basic concepts of ICT, using computers
and managing files, word processing, spreadsheets, databases, producing presentations,
searching for information and communicating with computers and also social and ethical
issues on ICT (Ministry of National Education [MoNE], 2007).

1.2 Purpose of the Study

The purpose of the study was to describe the current status of ICT education in public
primary schools through investigating Grade 8 students’ perceived ICT competencies and
their attitudes towards the ICT course, the characteristics of the teaching-learning
process of the course, the deficiencies of the IT classrooms in terms of their
appropriateness to successful implementation of the ICT program, and students’

perceptions on the ICT Student Workbook about its effectiveness.

1.3 Rationale for the Study

Today, ICT keeps on evolving at an amazing pace. New technologies are introduced
continually, and existing ones become outdated almost as soon as they appear. As a
result of those changes, new ICT competencies which are considered as “life skills” in the

new information age appear. Familiarity with new ICT competencies has become very



important since it plays a central role for the development of modern economies and
societies and is explicitly required in the work and leisure of contemporary life. While
most of the areas of employment require having personnel with ICT skills, public and
many other services are increasingly becoming accessible online. ICT has changed
almost every area of our lives; at home, at school and in work (OECD, 2001a; OECS,
2002; Pelgrum & Law, 2003).

Although learning about technology is no longer the primary goal for developed countries,
it is still a significant challenge that developing countries cannot overlook. It is essential to
ensure that the younger generation will not grow up as technological illiterates (Pelgrum
& Law, 2003). As a developing country, Turkey needs to ensure that the Turkish youth

are equipped with ICT skills to have a successful future and cope with changing world.

As a consequence of the importance of ICT competency, education systems are now
under rising pressure to integrate ICT in the educational process. According to Eraut
(1989), during the integration process of ICT into education, priority should be given to
developing an ICT infrastructure within the educational system, which can respond
flexibly and with increasing capability and capacity to new opportunities and policy
changes. It has been also mentioned in the report “Policy Note: ICT in Schools in Turkey”
by World Bank (2004) that the national ICT infrastructure support has a serious impact on

the long-term implementation and sustainability of ICT in schools.

It is strongly believed that ICT enables change to take place, and contributes a great deal
to socio-economic growth (The United Nations Development Program [UNDP], 2001).
However, it is important to achieve a better understanding of the conditions within which
such enabling potential will be realized. In that sense, Pelgrum (2001) highlighted the
obstacles which affect the realization of ICT goals and reported that insufficient number of
computers, inadequate peripherals, and insufficient copies of software, a shortage of
computers and lack of technical support are the main ICT-infrastructure-related obstacles
affecting the attainment of ICT goals. Similarly, the report “Learning to change ICT in
Schools” by OECD (2001a) underlines the significance of appropriate levels of equipment
for effective use of the technology and discusses that although Internet access has
increased considerably, more work stations and higher bandwidth are considered
necessary to promote extended and sophisticated use. Exceptional grants for the initial

installation of ICT have to be followed by regular funding for maintenance, technical



support, and the cost of being on-line that can be a severe deterrent to Internet use. An

on-going re-equipment plan will be necessary over time to sustain quality use.

Although ICT infrastructure seems to be a necessary condition for the successful
implementation of the ICT program, as Selwyn (1997) stated, without the learners’
inclination to use ICT, just providing access to hardware and software is not enough to

ensure effective integration of ICT into an educational setting.

Shneiderman (1980) asserted that positive attitudes improve the learning process so
much so that a positive attitude generally increases the motivation to learn and to retain
information, and a negative attitude, on the other hand, may obstruct learning and
retention of information (cited in Burger, 2003, p.17). As Houle (1996) stated, attitudes
are also important for computer courses and one of the factors that should receive

attention to facilitate effective learning for those courses.

The report “Learning to Bridge the Digital Divide” by OECD (2000) expressed that many
students lack experience in information handling and in effective independent learning.
Schools should develop the learning environment and give students a more active role,
and therefore support their ability to find information and transform it into knowledge and
their skills to find interesting, relevant and reliable information, and how to work with it. As
another report “Learning to change ICT in Schools” by OECD (2001a) states, modern
society is thus increasingly looking to schools to foster independent and creative thinkers
who can confidently solve problems and manage their own learning throughout their lives.
Within this context, it has been also given part in this study to examine the teaching-
learning process in the course and comprehend its characteristics to serve those aims,
and to understand the extent to what the learning strategies required by the new program

designed in the light of constructivism are being used by teachers.

With the new program, the students were provided with a workbook to be used for their
in-class and out-of-class activities. Educational materials need to be a regular feature of
the teaching-learning process. In turn, the educational system needs to continually
assess their appropriateness for a number of factors including accuracy, the organization
and sequencing of topics, the level of reading difficulty and interest to students (United
Nations Children's Fund [UNICEF], 2000). Consequently, it has become important to
know and to explain to what extent the ICT Student Workbook is effective to guide
students through their learning.



1.4 Significance of the study

This study will inform educators and decision making of students’ ICT competencies, their
attitudes towards the ICT course, IT-classrooms-related obstacles, characteristics of the
teaching-learning environment of the course, and students’ perceptions on the course

workbook considering its effectiveness as a good guiding material.

It seems to be important to explore ICT competencies of the eighth grade level students
who are now ready to get further education through high schools and will become the
future employees and adults soon. They will be required to use ICT extensively in their
future lives, so educators need to ensure that they will have required competencies to
use ICT effectively. Teachers are responsible for not only graduating students but also to
ensure students’ possessed essential skills that allow them to succeed in an ever-
changing technological environment. Furthermore, effects of several demographic
variables on students’ perceived ICT competencies revealed by this study will be helpful
for teachers, stake holders and curriculum planners to make wise decisions to improve
students’ competencies.

More specifically, this study will contribute to the scant body of literature on ICT in Turkey
since most of the studies on students’ ICT competencies and attitudes were carried out in
technologically advanced countries where individuals are more likely to have been
intensively exposed to ICT as compared to the ones in Turkey. The results of these
studies may not be suitable for the conditions experienced in Turkish context; as a
developing country, its experience with ICT is quite newer. Therefore, more studies

should be conducted in order to get a clearer picture of ICT’s position in Turkey.

There is also a need to explore students’ attitudes towards the ICT course in order to
ensure the successful implementation of the new program, and have an understanding of
students’ state of readiness for the future courses. The results will be also helpful for
teachers in order to develop positive attitude towards the course since factors affecting

students’ attitudes were presented.

Another significant aspect of this study is that it will provide information regarding IT
classrooms’ adequateness and appropriateness to successful implementation of the ICT
program, will offer a deeper understanding of the circumstances under which the new
program is being implemented. The results will provide information about the adequacy of

physical facilities in IT classrooms in order to conduct effective implementation of the new



ICT program, and will offer suggestions to improve the learning environment in IT

classrooms.

The new ICT program started to be implemented for the grades 1-3 in the academic year
2006-2007 and the other graders were introduced to the program during the academic
year 2007-2008. Fortunately, this study will be one of the studies which present the first

critics derived from the implementation of the new program and the use of the workbook.

1.5 Limitations of the study

The major limitation of this study was that it relied on only students’ self-reported data.
For instance, the results are a measure of how students perceived their own
competencies. It may be more preferable to support students’ self-reported data with a
variety of measurement tools, such as direct observation and interviews.

Another limitation of this study is that the results cannot be generalized directly to all eight
grade level students in Turkey. The population of this study is limited to the Grade 8

students in the primary schools located on the metropolitan area of Izmit.

1.6 Definition of Terms

Attitude: “Mental and neural state of readiness, organized through experience, exerting a
directive or dynamic influence upon the individual’s response to all objects and situations
with which it is related” (Allport, 1935, cited in Openshaw, 1967, p.91).

Information and Communication Technology (ICT): Any technology involved in
communicating such as software, CD-ROMs, the Internet, television and radio, image
capture devices including still and video cameras, sending, data logging and control
apparatus, and other equipment, for example even using a video recorder (Alsop & Hicks,
2001).

ICT Competency: The ability “to use ICT to retrieve, store, create, present, sort and

exchange information” (European Commission, 2003, p.13).

Information Technology: The term used to describe computer hardware and software
which are used “to access and retrieve information, and store, organize, manipulate and
present” it by electronic means (UNESCO, 2003, p.7).



Information literacy: the composition of knowledge, understanding, skills, and attitudes
that individuals need to have in order to completely contribute as members of society in
the information age (UNESCO, 2003).



CHAPTER Il

LITERATURE REVIEW

The purpose of this chapter is to present the related literature on the issues covered in
this research. The chapter includes the following headings:

e WhatisICT?

e Information and Communication Technology competencies,

e Attitudes towards Information and Communication Technologies,
e Factors affecting students’ ICT competencies and attitudes,

e Information and Communication Technologies in Turkey,

e The new Information and Communication Technology Program,

e The Information and Communication Technology Student Workbook.

2.1 What is ICT?

ICT is an acronym which stands for Information and Communication Technology. In order
to attain a clear definition of what ICT is, the following definitions provided by UNESCO
(2003) can be used as a guide:

e Information technology [IT] is the term used to describe computer hardware and
software which are used “to access and retrieve information, and store, organize,
manipulate and present” it by electronic means. While the items of equipment
such as personal computers, scanners and digital cameras are included in the
hardware category, database storage and multimedia programs take place in the
software category (p.7).
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e Communication technology [CT] is the term used to describe telecommunications
tools which are used to seek and access information, such as phones, faxes,

modems and computers.

e Information literacy represents the composition of knowledge, understanding,
skills, and attitudes that individuals need to have in order to completely contribute

as members of society in the information age.

Through the light of these terms explained above, ICT can be considered as an umbrella
term that includes all technologies for the manipulation and communication of
information; it is the overlap of computer information and telecommunication
technologies, and their applications. Therefore, ICT offers more than just computers, but
any technology involved in communicating such as software, CD-ROMs, the Internet,
television and radio, image capture devices including still and video cameras, sending,
data logging and control apparatus, and other equipment, for example even using a video
recorder (Alsop & Hicks, 2001).

Information and communication technologies are information handling tools that are used
to create, store, and process, distribute and exchange information. These different tools
are now able to work together, and come together to form networked world which
reaches into every corner of the world (UNDP Evaluation Office, 2001). Thus, ICT can be
used to access global knowledge and communicate with other people since it is an
electronic based system of information transmission, reception, processing and retrieval,
which has drastically changed the way people think, the way people live and the

environment in which people live (Ogunsola, 2005).

Pelgrum and Law (2003) reported that at the end of 80s, the term computers was
replaced by IT signifying a shift of focus from computing technology to the capacity to
store and retrieve information. Then, around 1992 when e-mail started to become
accessible to the general public, this was followed by the introduction of the term ICT; IT
was then replaced by ICT. However, it is also very common to find definitions of ICT that
are synonymous with those of IT. For instance, Killick (2000) describes IT as the group of
technologies which is revolutionizing the handling of information and embodies a
convergence of interest between electronics, computing and communication. In this
study, the terms IT and ICTs will be used nearly synonymously and in a somewhat broad

sense as well.
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2.2 Information and Communication Technology Competencies

The New Oxford Dictionary of English (2001) defines competency as “the ability to do
something successfully or efficiently; as the scope of a person's or group's knowledge or
ability; as a skill or ability”. In many of other definitions, competency is defined as a
combination of knowledge, skills and attitudes. For instance, Parry (1998) considers
competency as a cluster of related knowledge, attitudes and skills, and points out that it
affects a major part of one’s roles or responsibilities and correlates with performance, and

it can be measured against well-accepted standards.

A person gains competency through education, training, experience, or natural abilities.
While there are different definitions of competency, as Clark (1999) explains, most of
them have two common components: first, they are observable or measurable skills,
knowledge and abilities, and second they must distinguish between superior and other

performers.

Therefore, competency is an individual characteristic that can be measured reliably and
that can be used to make differentiation between superior and average performers, or
between effective and ineffective performers (Bartram, Robertson, & Callinan, 2002). As
far as ICT competency is concerned, it can be regarded as the ability “to use ICT to
retrieve, store, create, present, sort and exchange information” (European Commission,
2003, p.13). As shown in the aforementioned literature, since ICT has become
increasingly significant in every aspect of life, it seems necessary to become ICT
competent for everyone. It plays a major role in dealing with information and its
transformation into knowledge. Students who possess ICT skills will be able to apply the
basics in authentic, integrated ways to solve problems, complete projects and creatively

enhance their abilities.

Considerable resources have been invested to justify the place of ICT in education since
it provides many benefits and gains that can be achieved by students (Jhurree, 2005).
For example, Papert (1996) identified the several positive effects of ICT on students and
stated that it improves students’ motivation and creativity when they are faced with the
new learning environments, and provides a greater disposition to research and problem-
solving concentrating on real-life applications, results in more comprehensive acquisition
of knowledge and encourages collaborative work. Furthermore, students become able to
produce knowledge, increase their capability to deal with rapidly changing world and gain

new skills fostered through technological literacy (cited in OECD, 2000, p.26).

12



Moreover, in the report “Information and Communication Technology (ICT) Learning
Outcomes in Mathematics and Language Arts for Lower Secondary School Students in
the Eastern Caribbean” by OECS (2002), characteristics of the students who have ICT

competencies are described. Those students can:

e develop knowledge, ability, and responsibility in the use of information

technology;

e acquire, organize, analyze, evaluate, and present information using

appropriate information technology;
e use ICT to expand their range and effectiveness of communication;

e solve problems, accomplish tasks, and express creativity, both

individually and collaboratively, using information technology;

e understand the role and impact of information technology and apply

ethical, responsible, and legal standards in its use (p.14).

In its several reports, OECD has highlighted the importance of these competencies. For
instance, in the report “The Knowledge-based Economy”, discussing the increasing
demand for more highly skilled workers, OECD (1996) was pointed out that the need to
learn competencies in using information shapes the knowledge-base economy. Since
reaching information is getting less difficult and expensive, this makes competencies of
selecting information and using it effectively more essential. In the knowledge-based
economy, it is highly required to develop competencies to select relevant information,

interpret and decode it through learning new skills and forgetting old ones.

Another report, “Educational Policy Analysis 2001” states that the knowledge-based
economy is based on the production and use of information and knowledge, and the
capability of producing and using information effectively is thus a vital source of skills for
many individuals (OECD, 2001b). And again, the report “Learning to Change: ICT in
Schools” states that in a world with easy access to huge stores of information, the skills of
accessing, handling and using data and materials is more significant than the ability to

recall in detail ever greater amounts across many fields of knowledge (OECD, 2001a).
As a result of the new technologies which are introduced continually, new ICT

competencies appear. In order to have a successful future and cope with changing world,

students need to acquire these competencies. There are different interpretations on
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adequate ICT competencies. For example, MoNE (2007) portrayed three main learning
areas with a number of goals and objectives through the acquisition of which primary
school students will become ICT competent. Similarly and very recently, International
Society for Technology in Education [ISTE] (2007) formed standards, under the name of
National Education Technology Standards for Students 2007, in relation to ICT
competencies. These standards present what students should know and be able to do in
order to learn effectively and live productively in an increasingly digital world. The

followings are the main headings of these standards:

e Creativity and Innovation: Students demonstrate creative thinking,
construct knowledge, and develop innovative products and processes

using technology.

e Communication and Collaboration: Students use digital media and
environments to communicate and work collaboratively, including at a
distance, to support individual learning and contribute to the learning of
others.

e Research and Information Fluency: Students apply digital tools to gather,

evaluate, and use information.

e Critical Thinking, Problem Solving, and Decision Making: Students use
critical thinking skills to plan and conduct research, manage projects,
solve problems, and make informed decisions using appropriate digital
tools and resources.

e Digital Citizenship: Students understand human, cultural, and societal

issues related to technology and practice legal and ethical behavior.

e Technology Operations and Concepts: Students demonstrate a sound

understanding of technology concepts, systems, and operations (p.1).

2.3 Attitudes towards Information and Communication Technologies

Attitudes have been a favorite topic since the beginning of the twentieth century. Attitude
has been defined in a variety of ways by then, even in social psychology, where the study
of attitudes has its disciplinary home (Brief, 1998). One of its early and well-known
definitions was given by Allport (1935, cited in Openshaw, 1967, p.91) that attitude is
“mental and neural state of readiness, organized through experience, exerting a directive

or dynamic influence upon the individual’s response to all objects and situations with
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which it is related”. It can be derived from Allport’s definition of attitude that attitudes are
formed and organized through experience, that is, people are not born with attitudes and
attitudes are not passive, but rather they exert a dynamic or directive influence on
behavior. As far as the construct of attitude is concerned, it consists of affective, cognitive
and behavioral components. The cognitive component is the belief, perception, and idea
component, the affective component is the feeling or emotion component and the

behavioral component is related to taking action (Ajzen & Fishbein, 1980).

Attitudes have long been documented as significant predictors of individual differences in
many educational endeavors. For example, Fishbein and Ajzen (1980) described attitude
as a predisposition to act towards objects in a consistently favorable or unfavorable way
and it plays a significant role in influencing subsequent behaviors. They stated that
attitudes lead to behavioral intentions towards the object. Accordingly, it can be then said
that how people think and feel about ICT has a great impact on how they behave, that is,
attitudes towards ICT are an antecedent to and a predictor of ICT usage (Al-Gahtani &
King, 1999).

Attitudes towards ICT are also most frequently studied issue in the literature and in most
of the studies conducted; it is referred to as computer attitude (Meelissen & Drent, 2008).
In these studies, attitudes towards ICT have been conceptualized in a variety of ways;
some researchers developed scales that focus on self-efficacy beliefs, while the others
used computer attitude scales which include components that tap computer competence
and value beliefs (Vekiri & Chronaki, 2008).

Bandura (1986) described self-efficacy as “people's judgments of their capabilities to
organize and execute courses of action required to attain designated types of
performances” (p.391). He explained that it is not concerned with the skills people have,
but with judgments of what they can do with whatever skills they possess. Concordantly,
Compeau and Higgins (1995) stated that computer self-efficacy is “a judgment of one’s
capability to use a computer” (p.192). They explained that computer self-efficacy has a
major impact on an individual’'s expectations towards using computers and it is related
more to computer management ability for a specific task than to partial computer skills in
information technology. Therefore, in the scale they developed to measure self-efficacy
beliefs, they took into consider the magnitude, strength, and generality of self-efficacy
and focused on abilities to make use of a computer in the accomplishment of a task such
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as using software for data analysis, rather than reflecting simple component skills such as

formatting diskettes.

There are also plenty of scales constructed for use in assessing computer-related
attitudes. The Computer Attitude Scale [CAS] is one of the most extensively used scales
in the studies. It claims to account for the affective, the cognitive and the behavioral
dimensions of the attitude construct (Francis, Katz, & Jones, 2000). CAS was developed
by Loyd and Gressard (1984) with three dimensions: computer anxiety, computer
confidence, and computer liking. Then, Loyd and Loyd (1985) added one more dimension
to the scale: computer usefulness. Computer anxiety refers to fear of computers or the
tendency of a person to be uneasy, apprehensive, and phobic towards current or future
use of computers in general. Computer confidence refers to the ability to use or learn
about computers. It has been shown to be closely related to computer anxiety, with an

inverse relationship. Computer liking refers to liking or enjoying working with computers.

In the relevant literature, different from CAS, there are many other scales constructed to
study ICT attitudes (Kay, 1993; Levine & Donitsa-Schmidt, 1998; Potosky & Bobko, 1998;
Selwyn, 1997).

Kay (1993) suggests that attitudes towards computers as a multifaceted rather than a
uniform construct and argues that it may be inappropriate to use a general attitude
measure to examine its direct relationship with a specific behavior. The Computer
Attitude Measure [CAM] developed by Kay (1993) assesses attitudes towards computers
by means of four sub-scales; cognitive, affective, behavioral and perceived control. The
cognitive component focuses on belief, the affective component is the emotion or feeling,
and the behavioral component of the attitude is related to what an individual actually does
or intends to do with the technology. The final dimension considers the perceived control

components of computer attitudes.

Selwyn (1997) also designed a multidimensional computer attitude scale including a total
of 21 items with similar components of CAM. He named its subscales as affective
attitudes towards computer, perceived usefulness of computers, perceived control of

computers, and behavioral attitudes towards computers.

In order to test the hypothesis that positive computer attitudes and confidence lead to a

commitment to learning to use computers, Levine and Donitsa-Schmidt (1998) developed
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the computer attitudes and self-confidence questionnaire. The questionnaire was
designed in order to measure seventh through twelfth grade students’ attitudes and self-
confidence towards computer use. It comprised 42 statements encompassing seven
dimensions called educational tool, tool of enjoyment, important tool, and stereotypes,
computer self-confidence, perceived computer knowledge, and three measures of
computer use which are home computer, the extent of school computer use and
frequency of overall use.

The Computer Use and Experience Scale [CUE] is another scale to measure students’
attitudes towards computers. It was developed by Potosky and Bobko (1998) as a 12-
item instrument. The scale includes statements on various uses for computers, to what
extent computers are used for particular reasons, and how these factors affect how good

people perceive themselves to be at using computers.

2.4 Factors Affecting Students’ ICT Competencies and Attitudes

For more than 20 years, students’ ICT competencies and their attitudes towards
computers and computer technologies, and various factors affecting them have been
studied with different samples and instruments. In this study, gender, educational

background of students’ parents and computer ownership are deeply examined.

2.4.1 Gender

Research generally supports that females tend to be less interested in computers, to
have less positive views about the value of computing, and to report more computer
anxiety and less confidence in their computer abilities (Volman & van Eck, 2001). There
are a large number of studies in the literature, which have focused on this issue. Some of
the studies have found no or slight differences, on the other hand some others have
tremendously revealed significant gender differences in ICT attitudes and competencies
(Akkoyunlu, 1996; Goktas, 2006; Hakkarainen et al., 2000; Jorge, Gutiérrez, Garcia,
Jorge & Diaz, 2003; Meelissen & Drent, 2008; Papastergiou & Solomonidou, 2005; Sam,
Othman, & Nordin, 2005; Shaw & Marlow, 1999; Top, 2003; Volman, van Eck,
Heemskerk, & Kuiper, 2005; Whitley, 1997; Young, 2000).

In her study, Akkoyunlu (1996) investigated the effect of integration of computer literacy

skills into curriculum on 4th and 5th grades primary pupils' achievements, computer skills
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and attitudes towards computers. The researcher also focused on the gender differences
regarding these issues and reported that as students are exposed to more computer
courses and they become more knowledgeable on computers, their computer anxiety
decreases, and they become more confident. However, no significant difference between

girls and boys in relation to their attitudes towards computers was reported.

However, Goktas (2006) detected some gender differences in his study examining K-12
teachers’ perceived ICT competencies and reported that there was a significant effect of
gender on perceived ICT competencies scores. 1429 K-12 teachers participated in the
study; 875 of them were males and 554 were females. Mean score of males were found
higher than that of females which means that males perceived themselves more
competent technology users than females did. This was a consistent result with the
correlation analysis conducted in the study. During the correlation analysis, males were
coded as 1 and females as 2. Goktas (2006) found that while gender was increasing,
perceived ICT competencies scores was decreasing. In other words, negative correlation
between gender and perceived ICT competencies scores was found, which showed that

males felt more competent than females.

Hakkarainen et al. (2000) designed a study to explore Finnish elementary and high
school students' skills and practices of using ICT. 515 students from 25 schools
responded to a self-report questionnaire in the study. Students' skills in using ICT were
examined by asking them to assess how well they had mastered certain applications of
ICT. Even though small gender difference was found regarding students’ enthusiasm
about ICT, the difference between male and female students' perceived ICT skills was
found very significant; male students’ self-assessed skills of ICT were found higher than

those of female students.

Jorge et al. (2003) designed a study on the usage of the ICT with the participation of 730
university students from different subject areas including social sciences, law and human
sciences. They aimed to detect whether there are differences related to the ICT usage
between males and females. The results expressed no significant differences between
males and females in the use of technologies such as mobile telephones or computers,
however there were significant differences in the knowledge of various types of software
in accordance with gender: operating systems, word processors, spreadsheets,
presentations, Internet and educational software. In all cases, males were found to have

greater knowledge on software than females.
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Meelissen and Drent (2008) commented on gender differences and attitudes towards ICT
on which a lot of research has been carried out during the last 25 years. They argue that
although the results of these studies are far from unambiguous, most research shows
that gender differences in computer attitudes are in association with non-school related
factors such as computer experience, accessibility of computers at home, computer skills,
the “masculine” image of computers, and parents’ computer use and attitudes. Meelissen
and Drent (2008) also conducted an exploratory study on the effect of non-school related
factors in conjunction with school related factors, on students’ computer attitudes. They
conducted explorations on data from the ICT-monitor, a Dutch large-scale survey on the
implementation of ICT in primary, secondary, and vocational education. In the study, it
was found that the factor “perceived encouragement by parents” showed the strongest
significant effect on the computer attitude of girls as well as that of boys. The more
encouragement from parents to use computers, the more positive the students’ attitudes
were towards computers. Although boys experienced more encouragement from their
parents than girls did, the effect of encouragement by parents was found even a little
stronger for girls’ computer attitude than boys’ computer attitude. In other words, gender
differences in computer attitude were found to be related to gender differences in
students’ perceived encouragement by parents in computing. In the study, as of the
school related factors, the effect of teacher characteristics on students’ computer attitude
was also explored, under three components; gender, teaching experience, and computer
experience. The researchers reported that none of those characteristics seemed to be
related to students’ computer attitudes, but the computer experience of the female

teachers had a small effect on girls’ computer attitude.

Papastergiou and Solomonidou (2005) conducted a study in order to investigate gender
differences in Internet use by Greek high school pupils within school and out of school
environments. A sample of 170 boys and 170 girls, in total 340 pupils aged 12-16 years,
completed a written questionnaire on their attainability, location, frequency and purposes
of Internet access. The study showed that the proportions of boys and girls who used the
Internet inside school did not differ significantly, however boys were more likely to use the
Internet outside school than girls were. Additionally, although both inside and outside
school boys used the Internet for recreational activities and for Web page creation more
than girls did, they detected no other significant gender differences regarding Internet use

for communication, Web surfing and information search activities.
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Sam, Othman and Nordin (2005) designed a research to study in which they investigated
the differences in attitudes towards the Internet based on gender. 81 female and 67 male
students of a Malaysian university took part in the study. In the study, Internet Attitude
Scale (IAS) which was a 20-item self-report inventory was used. In term of usage pattern
for the Internet, there were no statistically meaningful differences among the students
based on gender. Similarly, they detected no significant gender difference in Internet

attitudes.

Shaw and Marlow (1999) conducted a study to evaluate students' initial attitudes towards
the use of ICT. 99 undergraduate science students participated in the study. The
researchers identified six dimensions for student attitudes towards ICT; “comfort”,
“interactivity”, “self-satisfaction”, “value new technology”, “experience” and “context”.
Students exhibited low scores in the attitude dimensions of “value new technology”,
“‘interactivity” and “context” indicating that they were uncomfortable with computers, were
unhappy about the lack of personal contact and would prefer to learn in a more traditional
mode. In addition, further analysis revealed significant differences between genders,
especially in the “comfort” dimension; males reported feeling more at ease with the new
technology.

In his study, Top (2003) also found differences between males and females. He analyzed
the gender differences among university students with respect to the perceived ICT
competencies. 383 Foreign Language Education Department students at Middle East
Technical University participated in the study; 96 of them were males and 287 of them
were females. Among its most striking findings was that in “the technology operations and
concepts category” of the instrument, while 54.7% of the male students placed their level
as good or excellent, this was only 16.1% for the female students. Overall mean score for
male students in this category was 3.30 and 2.57 for female students, that is, the mean
score for male students stands for the descriptor average, and below average for female
students. For all the items in this category, males’ means were higher than females’
means. Additionally, except for “using imaging devices” item, all males’ means were
higher than 3.00, however, except for “having basic knowledge of technology” item; all
females’ means were less than 3.00.

In their study, Volman et al. (2005) investigated the accessibility and attractiveness of

different types of ICT applications in education for girls and boys in the Netherlands. The

study was conducted in seven primary and secondary schools and data were collected
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on participation, ICT skills and learning results, ICT attitudes and the learning approach of
pupils. A total of 213 pupils completed the questionnaire of the study. Gender differences,
especially in primary education, were found small. The only remarkable differences were
that girls at primary school consider themselves to be less good at surfing and
downloading files from the Internet and less girls than boys at secondary school said that

they could burn a CD and download files from the Internet.

The data coming from a meta-analysis by Whitley (1997) who examined the studies on
gender differences in computer-related attitudes and behavior using US and Canadian
participants concluded that females participated in the examined studies had less positive
computer attitudes than males; however their attitudes towards computers were hardly
ever negative. It was also reported that males compared with females saw computers as
more appropriate to themselves and considered themselves more competent on

computer-related tasks.

With the participation of middle and high school students, Young (2000) conducted a
study in which a survey of student attitudes to computers was developed and used to
explore differences in attitudes towards computers. The study indicated that gender
differences in attitudes towards computers resulted from a greater confidence among
males about ICT and the perception amongst females of computers as a male domain

and hence a rejection of computers by them.

2.4.2 Educational background of parents

As Shashaani (1994) stated, an individual’s first exposure to the world occurs within the
family, where he or she internalizes norms and beliefs, and also learns basic attitudes,
acquires a self-image. Thus the family as an agent of socialization affects an individual’s

educational and occupational decisions to some extent.

Several studies have documented the effect of parents’ education level on students’
educational expectations and achievement. For example, using U.S. Department of
Education data collected between 1972 and 1988 by the National Longitudinal Studies
Program, Drazen (1992) aimed to measure student achievement in the areas of reading
and math and its relationship with family socioeconomic standing. Data was collected in
1972 with 19,000 students and again in 1988 with 25,000 students. In 1972, factors that

affected student achievement in reading were described in order of their significance as
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education level of parents, time spent on homework, non-minority racial status, and
parental income, and in math the factors were non-minority status, being male, education
level of parents, and time spent on homework respectively. In 1988 while the factors were
education level of parent, non-minority status, family income, and time spent on
homework for reading, they were education level of parent, non-minority status, family
income, and time spent on homework for math. This longitudinal study showed that 75%
of the time, education level of parent was the number one factor related to the

performance of the students in the areas of reading and math achievement.

The study by Benjamin (1993) revealed that the level of the mother’s education is one of
the most important factors influencing a child’s achievement in school. Data obtained
from a sample group of fourth grade students found that the average level of proficiency
on reading was lower for students with mothers not graduating from high school. It was
also found that more highly educated mothers succeeded greater in providing their
children with the cognitive skills that promote achievement in school. Likewise, Benjamin
(1993) reported that as mothers enhance their own literacy skills, they are more likely to
positively influence their own children in academic achievement. In the study, it was
reported that as mothers became more confident in their own abilities, they made greater

efforts to contribute to their children’s academic growth and achievement.

In the study “Barriers to Participation: Financial, Educational and Technological” by The
Smith Family (2003), obstacles to educational participation and achievement experienced
by students from financially disadvantaged families in Australia were investigated. In the
study, students’ family background was found more important than the school
environment itself, parental attitudes appeared to have a huge influence on a child’s
education and there was a strong association between the parent’s education level and

student’s positive attitudes towards school and learning.

The effect of parents’ education level on students’ experiences with ICT has also been
investigated in several studies. For example, Zappala and McLaren (2002) presented
data on the access and usage of ICT. The data came from a survey of computer and
Internet access and usage among students and their families on The Smith Family's
Learning for Life (LFL) program, Australia. The survey was sent to parents in 5,850
households, they were asked to pass on the survey to their children to complete. 7,226
students completed the survey and provided data for the study. A striking finding was the

significant relationship between the level of parental education and computer and Internet
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access. When comparing students whose parents had less than ten years of education
with students whose parents were university educated, the rate of home computer access
was 43% for the former and 88% for the latter. Similarly, the rates for Internet access
were disparate. While only 18% of the students whose parents had less than ten years of
education had Internet access at home, this increased to 57% of households with a

university-educated parent(s).

Piyanci (2007) examined the relationship between sixth grade students’ academic self-
concept related to the Computer Course and their achievement in computer. 137 girls
and 134 boys participated in the research. In the study, academic self-concept was
described as how a student sees himself/herself at school and how he/she compares
himself/herself to other students. The research has discerned that there were significant
differences on the academic self-concept scores of students with respect to their parents’
educational background. Particularly, scores of students whose parents had graduate
degrees were found significantly higher than those of others. For instance, the mean
score for students whose mother was university graduated was 4.26 while it was 3.99 for
students whose mother got only 8-year primary education. Piyanci (2007) reported that
students who have more educated parents are more likely to have higher self-concept

scores in comparison to students with less educated parents.

Shashaani and Khalili (2001) examined computer attitudes based on computer interest,
computer confidence, computer stereotype, and perceived computer usefulness among
375 Iranian undergraduate students (155 males and 220 females). Data on family
socioeconomic status, father's occupation and education, and mother’s occupation and
education were also collected through the questionnaire. After analyzing data, Shashaani
and Khalili (2001) found that parental education, particularly mother’s, had a stronger
effect on students’ attitudes than did parental occupation. They also reported that
parental education was associated with sons’ computer attitudes: more highly educated
parents promoted their sons’ computer confidence, reduced their sons’ stereotypic views
about computer users, and improved their attitudes about the effects of computers in
daily life. The influence of parental education on females’ attitudes was reported more
significant: the higher parents’ education level, the greater their daughters’ interest in
computers, the greater their confidence in working with computers and the stronger their
belief that computer is useful. Parents’ education level was found to be related inversely
to female students’ stereotypic views: daughters of more highly educated parents were

more in favor of gender equality in computing.
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In order to understand possible reasons for the differences, Attewell and Battle (1998)
suggest that it could be parental involvement; highly educated parents appear more likely
to help with home computing and more likely to be aware of the importance of engaging
in learning with their children. Likewise, explanations provided by Zappala and Considine
(2001) posited that parents with higher educational attainment may be more likely to
promote the value of higher levels of achievement, and also more likely to supply with
both the psychological and educational support students need to excel in school. The
study carried out by Giacquinta, Baucer, and Levin (1993) may be helpful to understand
the importance of parental involvement. In their study, they examined home computing
among 70 mainly middle-class families from 1984 to 1986 and detected the importance of
parental involvement in children’s computer use at home. It was found that children used
their computers almost completely for playing games and they viewed educational
software as boring. They further found that educational use of computers was in only a
modest amount and it was highly dependent upon “hands-on” parental support. The few
children using computers in an educational way had highly involved parents helping
choose appropriate software, coaching their child on the computers, working jointly with
the child at the keyboard, and offering practical assistance. On the other hand, in the vast
majority of families where such parental support lacked, children focused completely on

playing computer games.

2.4.3 Computer Ownership

It is evident that having a computer at home increases the computer accessibility for
students and as the accessibility increases, the amount of time they spent working with
computers increases. Loyd and Gressad (1984) put the importance of computer
experience this way:

It is becoming increasingly evident that familiarity with

computers and the ability to use them effectively will be of

critical importance to success in many different fields.

Computer experience is therefore gaining wide
recognition as crucial component of educational process

(p.67).

Linn (2005) explains the importance of home computers by using their connection with
time spent using computers, and argues that students can get as much access to a
computer in one weekend at their home as in a whole year at their schools. Therefore,

computer ownership is a crucial factor to improve students’ experience with computers.
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In the study conducted by Attewell and Battle (1998), the effects of home computers for
students’ school performance was examined with the participation of a random sample of
the USA schools with random samples of eighth grade students. Students were
interviewed about their grades and also on frequency of talk with parents, about
educational matters and about the presence of educational objects at home. Students’
test scores in mathematics and reading were also provided by schools. Through multiple
regression analyses, it was found that having a home computer was related to higher test
scores in mathematics and reading, even after controlling for family income and for

cultural and social capital.

Numerous researchers have commented on students’ having a computer at home and
the subsequent relationship with their ICT skills and attitudes. For example, Kirkman
(1993) in his study “Computer Experience and Attitudes of 12-year-old students:
Implications for the UK National Curriculum” reports that students’ domestic use of
computers is distinctly different from their use in school, and home computer use has a
stronger effect on attitudes towards computers than gender, socio-economic status or
academic ability. Furthermore, Colley, Gale and Harris (1994) found that greater use of
computers at home leads students to have lower computer anxiety, and also it increases
confidence for male students and liking of computers for females. Hence the more
students use computers, the more experienced, confident and comfortable they become
with computers. Akkoyunlu (1996) also reported similar results and stated that increased
computer experience diminishes computer anxiety and increases confidence with
computers. She also added that attitudes towards computing can be improved by

computer experience.

Nichols (1992) examined the effect of computer ownership at home on elementary
students’ achievement in BASIC and LOGO programming. 96 second and 79 fifth grade
students took part in the study. The students were grouped by ability, gender and
computer ownership for analysis. Although there was no statistical difference among
groups, he reported that there was a tendency for students who owned computer at home
to outperformed non-owners in the achievement scores in BASIC and LOGO

programming with respect to better homework and posttest results.
Selwyn (1998) performed a study to examine the nature and extent of students’ use of

computers at home and the subsequent relationship with their use of ICT in schools and

colleges. He used a sample of 16-19 aged students and gathered quantitative and
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qualitative data to explore students’ experiences of home computing. Findings of the
study have shown that students with access to a home computer had significantly more
positive attitudes towards ICT, both in case of male students and females; however
female students’ attitudes are less significantly improved by using a home computer
compared to males. Additionally, the use of computers at home was found to be
advantageous to students in terms of their classroom ICT performance, computer
proficiency, and amount of computer use in the school. Computer use at home also was

found to have a positive effect on the general performance of students in school.

More recently, Goktas (2006) examined the effect of having a computer at home on K-12
teachers’ perceived ICT competencies. He found a significant effect of computer
ownership on perceived ICT competencies scores. According to the study, mean scores
of the participants who owned computer were significantly higher than the ones who did
not, that is, the participants who owned computer at home perceived themselves more
competent ICT users. He reported that 3.4% of the variance in perceived ICT

competencies scores was accounted for by computer ownership.

Additionally, although children get more access to home computers, social inequality may
influence the frequency of home computer use, and the way computers are used, and
consequently may affect the educational benefits derived from computer ownership.
Within this context, one of the factors investigated in research about computer ownership
is that of gender. Culley (1993) reported that boys are over twice as likely to have access
to a home computer. The reason for this was described by Newton and Beck (1993) that
parents are often more willing to purchase a computer for a son than they are for a
daughter. Furthermore, the study conducted by Reinen and Plomp (1997) discusses that
gender differences are an international trend. In their study, after the implementation of a
10-nation survey, they concluded that access to home computers is another “input
indicator” for gender differences, in a way that male students have more possibilities to
work with computers than female students do, with respect to availability of computers at
home.

2.5 Information and Communication Technologies in Turkey

Within the increased priority that is being given to information literacy, Information and
Communication Technology is being seen in many countries as a very important area of
focus. Similarly, Turkey considers providing all benefits of ICT to all of citizens without

any boundaries and developing ICT skills in order to ensure economic and social
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development. The basic principle is to make everybody, without any discrimination on the
basis of region and place of residence, enjoy the internet and communications services.
In Turkey, wide usage of reasonably priced technologies and social and cultural
transformation is the main issues which will be covered by the target year, 2010 (e-

Inclusion Subgroup, 2007).

As a consequence of its importance, public initiatives have intended to broaden the use
of ICT in schools by establishing computer laboratories and embedding actual
classrooms with digital technologies to assist and support current classroom learning
(Kozma, 2003), and nationwide school ICT programs or projects for school teaching and
learning have expanded increasingly worldwide (Rasinen, 2003). Parallel to the
international trend of the increasing attention to ICT in education worldwide, MoNE aims
to integrate ICT into the Turkish education system by means of certain policies and
development strategies in order to keep pace with the information age. In this sense,
MoNE (2005) aims to accomplish the following goals in order to integrate ICT into the

Turkish education system in the 2000s:

* |IT hardware and software will be provided for every school including

primary education schools;
* secure and fast internet connection will be provided to all school;

« all students, teachers, directors, parents and the school staff will be able

to access IT;

* IT classroom with 20+1 computers per 500 students, at least 2 computers
with internet and intranet connection per teachers’ room and at least 1
computer will be provided with the same specs for the guidance services,

libraries and administration offices;

* necessary software and in-service training courses will be provided in
order to ensure that teachers, students, directors and the school staff are
able to use IT and successfully take advantage of it during the

educational processes;

< current curriculum will be transformed into a student-centered one and it
will be provided that students access information by using IT tools by

themselves during their educational processes;
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» work will be carried on in order to avoid the digital divide and ICT at

schools will be at all citizens service;

» technical support centers for schools will be established in order to
provide the necessary technical support for the update and continuous

maintenance of the IT hardware at schools (p.70-71).

In order to provide students with technology-rich learning environments and make them
acquire ICT skills, Turkey has made significant investments in ICT resources. In Turkey,
ICT-related initiatives started as early as 1984. There have been some projects going on
related with integration of ICT in Turkey’'s educational system since then (Goktas,
Yildinm, & Yildirm, 2006). The followings are four of the major projects carried out in

Turkey:

e Computer-Aided Education Project
e The Project for Globalization in Education
e Basic Education Program (I-)

¢ Internet Access Project

Computer-Aided Education Project: Computers were first introduced to Turkish schools in
1984 by the initiation of a Computer-Aided Education [CAE] Project, which took shape
between 1984 and 1986. Through this project, it was aimed to spread computer literacy
and the use of computers as a tool to compensate for the poor quality and persistent
deficiencies of suitable teachers. In the academic year 1985-1986, 101 high schools were
provided with 1,111 computers, that is, 10 computers for students and one for the
teachers in each school. What's more, two teachers from each school were trained during
a period of five weeks. Also, 130 computers were bought for 101 tourism and hotel-
operation high schools. These schools introduced a computer-literacy course as an
elective course in the academic year 1987-1988. In the following academic year, 805
computers were bought in order for training students in vocational high schools, with

some emphasis on hardware maintenance (Yedekgioglu, 1996).

The Project for Globalization in Education: The Project for Globalization in Education
2000 which was supported by the World Bank began a very important step for the Turkish
Educational System. During this project, ICT classes were established in 2,451 primary

and secondary schools in 80 provinces and 921 towns in Turkey. These ICT classes
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were equipped with computers, printers, scanners, office program, electronic references,
video, overhead projectors, TV, educational videocassettes, transparencies, and required
software for the courses of computer literacy and for the other subjects were provided.
The purpose to be attained in the project was to follow the developments of the
information age and to be able to create a society with adapted information and
technology standards (Akkoyunlu & Orhan, 2001).

Basic Education Program Phase I: In 1998, the MoNE received a loan from the World
Bank to invest in a two-phase National Basic Education Program [BEP], the second
phase of which is still being implemented. The objectives stated in the BEP were to
expand 8-year compulsory education, to improve the quality of education, and to make
basic education schools learning centers of the community. One of the objectives of this
two-phase development program is to make certain that each student and teacher
become at least literate in ICT (OECD, 2005a).

The first phase of the Basic Education Program was closed by the end of 2003. It was the
starting point for ICT education in primary schools in Turkey. In the first phase of BEP,
one of the aims of the MoNE was to establish and equip learning centers called
“Information Technology Classrooms” in all primary schools. In order to realize this
purpose, MoNE created 3188 IT classrooms in 2802 primary schools during the first
phase (MoNE, 2005). Consequently, computer literacy course was included in the
primary school education starting with grade four to eight, in 1998, as an elective course.
Being a literacy course, it aimed to teach basic computer skills and to introduce students
to some commonly used computer applications, such as word processors, paint, and

communication tools.

In 2004 within the context of BEP I, in order to offer proposals for the future, a research
called “The Effect of IT Classrooms” was conducted. It was one of the monitoring and
evaluation reports prepared by universities on social, institutional effects and financial
analysis of the BEP I. In this research, views of teachers, students, school administrators,
parents and authorities of Educational Directorates on developing and monitoring the
applications of ICT were investigated. According to the results of the study, it was seen
that IT classrooms enable administrators, teachers and especially students to have
access to information and communication technologies. What's more, it was determined
that IT classrooms had an important role in providing opportunities to students, as two of

every three students within the sample started using computers at school and 55% of
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students did not have any opportunity to use computers outside school. Also,
approximately one-third of schools have had their web pages prepared or they were at
the stage of getting them prepared, which supports the view that administrational staff
have started to use ICT widely and effectively (MoNE, 2005).

However, the research also showed that all teachers considered IT classrooms as
laboratories established for computer lessons rather than an environment to be made use
of in their own lessons. The followings are the other problems described in the research;
inadequacies of educational software and technical support, lack of any factor
encouraging teachers to use computers for educational purposes, IT classrooms kept

locked, and limitedness of internet opportunities (MoNE, 2005).

Ozdemir and Kilig (2007), in their study, conducted an investigation into the 1998-2003
Phase | of the ICT component of the BEP, and stated deficiencies in the project’s
conceptualization, planning, management and implementation. The researchers detected
that however a great deal of financial support was provided for hardware and software,
there was not sufficient amount of funding for the other requisites such as curriculum
review and training. Furthermore, IT classrooms were not supported technically and
financially in a sufficient amount in order to maintain them to the necessary extent and
standards, and the content and language of the course courseware, CDs, DVDs and

videos were not matched well with the curriculum.

Basic Education Program Phase Il: After the implementation of the first phase of the
Basic Education Program, the World Bank started negotiations for the second phase, and
the Loan Agreement for the phase 2 was signed on 26 July 2002. According to this

agreement, the Phase | objectives were expanded (MoNE, 2005).

During the phase Il, it is aimed to keep on improving basic education quality through
continued investments for the equipment of schools, which includes establishment of IT
classrooms in several thousand more primary schools. MoNE also is planning to create
an educational portal, train more supervisors, principals and teachers, develop and
refurnish more schools in low-income areas, develop pre-school and special needs
education and provide ICT training and materials for educating children with special
needs. Also supporting in-service training in ICT to teachers, assisting in utilizing ICT to

improve instruction and assisting computer instructors for the full utilization of ICT
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classroom potential are the other target studies in the phase Il (MoNE, 2005; OECD,
2005a; World Bank, 2006a).

Internet Access Project: The aim of the project was to provide students with fast, robust
and continuous internet access to computer laboratories at schools and to equip more
schools with broadband internet connections, in cooperation with Turk Telekom
Incorporation. It was planned to provide approximately 21,500 K12 schools with
Asymmetric Digital Subscriber Line [ADSL] broadband Internet connections until the end
of 2005. Furthermore, e-mail, web-hosting and similar services were provided to the
MoNE within the scope of the project (Keskinkilig, 2004; OECD, 2005a). Through this
project, about 20,000 schools and Ministerial institutions by the end of October 2004 and
29,000 schools and Ministerial institutions until the end of 2007 were provided access to
the Internet, that is, almost 12 millions of students were provided Internet connections at
their schools (MoNE, 2008).

Despite those projects discussed and many other projects not mentioned here, it is
necessary to carry out more projects in order to improve ICT facilities at the schools
because Turkey still suffers from the lack of appropriate integration of ICT in its
educational context and is experiencing problems about achieving the desired goals on
ICT. For example, the study conducted by Akbaba-Altun (2006) determined several
problems in the integration of computer technologies in education in Turkey. The
participants in the study included 17 school principals, 15 computer coordinators, and 151
primary education supervisors. The findings of this study showed that there are too few
computers, slow Internet connections, insufficient software in the native language, and a
lack of peripheral equipment at schools. Additionally, since the ICT classrooms at schools
were placed in existing older classrooms that were not designed according to the needs
of IT classrooms at schools, they are neither large enough nor suitable for students.

Akbaba-Altun (2006) also reported that when ICT equipment breaks down, repair is often
delayed, and school principals’ lack of technical knowledge, their interpretations of
regulations according to his/her own will, and their lack of support were the other
problems. Additionally, when they feel anxious about the materials in IT classrooms, they
keep these laboratories locked and do not open them for use because of the fear of
breakdowns.
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Results of different international assessment studies, which contribute to the
understanding of differences between Turkey and other countries, also show that Turkey
may be well on its way to achieving its targets but it still needs to do much more. For
example, OECD’s Program for International Student Assessment (PISA) research in
2003 among 15-year-old youths living in 41 countries, including all 30 OECD countries
focused on students’ familiarity with ICT to meet the challenges of today’s knowledge
societies. The followings are some of the interesting results in relation to availability of
computers at home and school:

e Almost 15% of students have never used a computer. The percentage
increases to 21% for female students who have never used a computer; it

is more than double the percentage of male students (9%);

e Only just over one-third of students can access computers at home, about

one-half at school and nearly three-quarters in other places;

e The number of computers per student is less than 0.05, implying 20 or

more students per computer;

e More than 70% of students are in schools where school heads reported
that instruction was hindered a lot or to some extent by a shortage of
computers for instruction (OECD, 2005b).

On the other hand, according to world development indicators provided by World Bank,
the ratio of personal computers per 1,000 people in developed countries is 574, but it is
only 52 in Turkey. Similarly, the ratio of internet users per 1,000 people in developed
countries is 545; however it is only 142 in Turkey. On the other hand, only 40% of primary
and secondary schools in Turkey have access to the Internet while in developed

countries, 98% of the schools are provided access to the Internet (World Bank, 2006b).

According to the Networked Readiness Index [NRI] 2007-2008 in the Global Information
Technology Report (2007), Turkey is the world’s 55" ICT compliant country among 127
countries, which means that Turkey is down 3 positions from the year before; it had
maintained the position 52 among 122 countries in the NRI 2006-2007. The NRI is used
to measure the propensity for countries to leverage the opportunities offered by ICT for
development and increased competitiveness. This index is composed of three component
indexes which assess: the environment for ICT offered by a given country, the readiness

of the community's key stakeholders - individuals, business and governments, and the
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usage of ICT among these stakeholders. In the report, it is stated that Turkey is broadly
stable at 55‘hplace, with a rather even performance across the three NRI components. It
showed much room for enhancement especially in the readiness sub-index, typically in
the accessibility of ICT, the quality of education, and the government’s vision and e-
leadership in ICT diffusion. According to the study, Turkey occupies 52" place in terms of
the Internet access in schools, it maintains the position 65 considering the Internet users
in the country, and Turkey is at 72" place among 127 countries in terms of government

success in ICT promotion.

2.6 The New Information and Communication Technology Program

Countries must be able to benefit from technological developments and this can be
realized only by educating individuals on ICT and equipping them with ICT skKills.
Technological developments lead to changes in work and changes in the organization of
work, and required competencies are therefore continually changing. MoNE (2007)

described the competencies gaining in importance as:

» using Turkish effectively and correctly,
* |ICT competencies,

 critical thinking,

» decision-making,

» handling of unexpected situations,

» working as a member of a team,

e communicating effectively,

» generalist competencies.

All these competencies gaining importance required the revision of the school curricula.
Thus, MoNE developed a new curriculum which includes a number of different views and
perspectives to be applied in the teaching-learning process. The name of the course
which was Computer Course previously was also changed and became Information

Technologies Course.

The introduction of ICT in schools leads a decrease in the teacher-oriented activities and

a shift from didactic approaches to a constructivist one in education. Similarly, the new
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ICT program also highlights the importance of constructivism approach and its
implications for the learning environment. As Ozden (2002) stated, in order to achieve the
learning objectives of the program, there is a need to blend the traditional and
constructivist approaches by taking individualistic differences of the students into
consideration, which helps achieve the most effective learning environment for the course
(cited in MoNE, 2007, p.9).

In these premises, teachers are expected to implement an in-class or out-of-class activity
for each learning objective and also should elaborate on supporting each objective with
alternative activities. At the end of each unit, students should also be given assessment
activities which cover all learning objectives of the unit. Additionally, at the end of each
step, besides implementing assessment activities including all units, teachers should
have a high opinion of setting students performance works or projects in relation to the
step. Moreover, in accordance with their ICT competency levels, students can be
provided ICT Certificate (MoNE, 2007).

In order to ensure that learning occurs, teachers are also asked to use a variety of
assessment methods, but especially performance assessment techniques which are
designed to have students demonstrate their understanding by applying their knowledge
or skills to an authentic task (MoNE, 2007). The keystone of performance assessment is
the use of an authentic task in which students are required to address problems
grounded in real-life contexts. Such tasks are typically complex, somewhat ill-defined,
engaging problems that require students to apply, synthesize, and evaluate various
problem solving approaches (Brualdi, 1998; Shavelson, Baxter, & Pine, 1991). They help
teachers be able to have a more complete picture of students’ progress in all areas of
development (Ratcliff, 2001). Furthermore, such tasks often have more than one
acceptable solution; they may call for students to create a response to a problem and
then explain or defend it. The process involves the use of higher order thinking skills such
as cause and effect analysis, deductive or inductive reasoning, experimentation, and
problem solving. They may be used mainly for assessment at the end of a period of
instruction, but are frequently used for learning as well as assessment (McBrien & Brandt,
1997).

Hence, besides using traditional assessment methods, teachers are strongly suggested
to benefit from performance assessment techniques such as digital portfolios, projects,

performance works, self and peer-assessment, control lists, interviews and concept
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maps. Assessment in the course should improve students’ learning, concentrate on both
process and product, provide feedback about the effectiveness of the learning process,
give students opportunity to demonstrate their skills and knowledge, help students take
responsibility of their own learning and help them develop positive attitudes towards using
technology, encourage them work with their peers collaboratively, enable students to
review their performance in order to enhance their learning, incorporate students’
opinions into identifying criteria for assessment and help them feel competent and

successful at using technology (MoNE, 2007).

2.6.1 Goals of the ICT Program

The program was developed into three main learning areas; Basic Operations and
Concepts, Usage of ICT and Advanced Applications in ICT. They are called “Basic
Level”, “Intermediate Level” and “Advanced Level” respectively. Each level encompasses

several steps in itself; there are, in total, eight steps in the program (MoNE, 2007).

“The Basic Level” covers first three steps of the program and focuses on the basic
concepts needed to effectively use of ICT in daily life. At the end of this stage, the

students should be able to

1. use computer and its peripheral devices successfully;

2. use various technology sources for both directed and independent learning

activities;

3. communicate about technology using developmentally appropriate and

accurate terminology;

4. use developmentally appropriate multimedia resources (e.g., interactive
books, educational software, elementary multimedia encyclopedias) to

support learning;

5. work cooperatively and collaboratively with peers, teachers, and others

when using technology;
6. demonstrate positive social and ethical behaviors when using technology;
7. practice responsible use of technology systems and software;

8. create developmentally appropriate multimedia products with support from

teachers, family members, or student partners;
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9. use technology resources (e.g., puzzles, logical thinking programs, writing
tools, drawing tools) for problem solving, communication, and sharing of

thoughts and ideas;

10. gather information and communicate  with others using
telecommunications, with support from teachers, family members, or
student partners (MoNE, 2007).

Secondly, “the Intermediate Level” includes fourth and fifth steps of the program and aims
to equip students with skills mainly on word processing, spreadsheets, databases,
creating presentations, multimedia applications and desktop publishing. At the end of this

stage, students should be able to

1. use keyboards and other input and output devices successfully with an

appropriate level of proficiency;

2. discuss common uses of technology in daily life and the advantages and

disadvantages those uses provide;

3. discuss basic issues related to responsible use of technology and

information, and describe personal consequences of inappropriate use;

4. use general-purpose productivity tools and peripherals to support personal
productivity, remediate skill deficits, and facilitate learning throughout the

curriculum;

5. use technology tools (e.g., multimedia authoring, presentation, Web tools,
digital cameras, scanners) for individual and collaborative writing,
communication, and publishing activities to create presentations for

audiences inside and outside the classroom;

6. use telecommunications efficiently to access remote information,
communicate with others and improve areas personal interest in support of

direct and independent learning, and pursue personal interests;

7. use online resources (e.g., e-mail, online discussions, Web environments)
to participate in collaborative problem-solving activities for the purpose of
developing solutions or products for audiences inside and outside the

classroom;
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8. use technology resources (e.g., calculators, data collection probes, videos,
educational software) for problem-solving, self-directed learning, and

extended learning activities;

9. determine which technology is useful and select the appropriate technology

resources to address a variety of tasks and problems;

10. evaluate the accuracy, relevance, appropriateness, comprehensiveness,

and bias that occur in electronic information sources (MoNE, 2007).

Finally, “the Advanced Level” consists of sixth, seventh and eight steps of the program.
Besides having some similarities with other stages, it also focuses on programming
languages, object-oriented programming and web design. At the end of this stage,
students should be able to

1. apply strategies for identifying and solving routine hardware and software

problems that occur during everyday use;

2. demonstrate knowledge of current changes in information technologies and
the effects those changes have on the workplace;

3. exhibit legal and ethical behaviors when using information and technology
and discuss consequences of misuse;

4. use content-specific tools, software, and simulations (e.g., environmental
probes, graphing calculators, exploratory environments, Web tools) to

support learning and research;

5. apply productivity/multimedia tools and peripherals to support personal

productivity, group collaboration, and learning throughout the curriculum;

6. design, develop, publish, and present products (e.g., Web pages,
videotapes) using technology resources that demonstrate and
communicate curriculum concepts to audiences inside and outside the

classroom;

7. collaborate with peers, experts, and others using telecommunications tools
to investigate educational problems, issues, and information, and to

develop solutions for audiences inside and outside the classroom;

8. select and use appropriate tools and technology resources to accomplish a
variety of tasks and solve problems;
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9. develop practical applications for learning and problem solving and
demonstrate an understanding of relations of these applications with

hardware, software and communication;

10. discover and evaluate the accuracy, relevance, appropriateness,
comprehensiveness, and hias of electronic information sources concerning
real-world problems (MoNE, 2007).

In addition to these main areas, in order to help students’ academic development on ICT
and to inform them of ethics and social values regarding ICT, two more learning areas
were expanded into the whole curriculum. They were named “Academic Process in ICT”
and “ICT Ethics and Social Values”. The former aims to make students be able to
successfully use their ICT skills in other fields and the latter aims to help students
understand the ethical and societal issues on and the responsible use of technology

systems, information, and software (MoNE, 2007).

2.7 The Information and Communication Technology Student Workbook

In Turkey, it was not very common to benefit from workbooks before the Curriculum
Reform through which students started to be given workbooks. For the first time,
workbooks prepared for different subject areas were distributed free to all primary
students in the academic year 2005-2006. In this context, during the academic year
2007-2008 with the introduction of the new ICT program, students were provided “ICT
Student Workbooks”. In the previous years, computer teachers needed to choose the
course book(s) among the ones which were approved by MoNE and ask students to
purchase it. However, now students are given free workbooks called “ICT Student

Workbook” to support their learning.

Among the ancillary materials which are a part of comprehensive programs, it is apparent
that the most preferred ones are workbooks. They are classically bound in soft covers
and contain from 100 to 200 pages. Each of these pages includes a separate task or
activity. They are most often consumable; students write their answers on pages. They
are also named “skill builders, skill books, bonus books and independent practice books”
(Britton, Woodward, & Binkley, 1993, p.162). Workbooks are usually written to
complement and support the basic text material. They contain exercises, tests, projects
and other activities that correlate with the textbook chapters. As Osborn (1984) stated,

they can be used as a means of regularly evaluating individual learning and assignments
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in a workbook can provide students with opportunities for practice, review, and synthesis
of instructional material. They can also teach students to work independently and can
give students a sense of accomplishment. Additionally, they can serve to bridge the gap
between home and school in a way that when parents regularly see completed
worksheets, they are able to better understand what is going on at school and may be

able to reinforce learning (cited in Levary, 1990, p.294-295).

It is undeniable that teachers have a big role in students’ successful engagement in
workbooks. None of the workbooks is published with the assumption that its use will not
require intelligent preparation and presentation by the teacher. In many cases in which
dissatisfaction with the use of workbooks appears, the difficulty has lain either in the
failure of the teacher to make adequate preparation for the use of the workbook or in his

malfunction to present the material properly (Kerr, 1947).

In order to use workbooks effectively, teachers must make important decisions regarding
the purpose of workbook assignments. For each assignment, they need to decide
whether it will be used for testing or teaching. If the pages are to be used for testing, the
teacher needs to determine whether the completed pages will provide a clear indication
of student knowledge and/or difficulty. If the pages are to be used for teaching, then they
must choose whether the intent is to actually teach new subject or to review introduced
ones. If the page is to be used for teaching something new, the educator must consider
such elements as how to provide immediate feedback to students and whether the page
really addresses the subject to be learned. If the page is to be used for review, the
educator must consider such elements as the difficulty of the page and the efficacy of the
page. Furthermore, teachers must present extra explanation when instructions in the
workbook are ambiguous, change the sequence of pages when necessary, and

supplement weak coverage of a topic (Levary, 1990).

Some teachers refuse to consider the use of workbooks in classrooms which are under
their supervision. They feel that the use of workbooks is not professionally reasonable
and workbooks are often regarded as a kind of busy work (Kerr, 1947). Not only from
teachers, but also workbooks have been the focus of attack from many other quarters;
curriculum planners who want teachers to be more creative; parents who accuse schools
of giving their children busy work and some college professors who encourage teachers

to develop their own activities (Britton et al., 1993).

39



Nevertheless, in spite of negative attitudes from many quarters, workbooks continue to be
published and continue to be used since there are many benefits derived from usage of
workbooks in educational context. For instance, workbooks supplement the curriculum by
providing additional drill material because they contain enough practice material to satisfy
the needs of the average pupil. Workbooks also present new and different exercises to
check comprehension, aid the child in making generalizations, and direct his attention to
related fields of interest which he/she may wish to explore further. Thus, they also offer

opportunity for adjustment of the program to individual differences (Kerr, 1947).

To sum up, research generally supports the idea that workbooks can be used as powerful
ancillary materials to promote learning and to facilitate in maximizing opportunities for
students to practice, understand and further investigate the concepts taught (Kerr, 1947,
Britton et al., 1993, Erden, 1997). However, it is also important to know how effective and
helpful workbooks themselves are to facilitate students’ learning; they may sometimes
stress unimportant information and even provide wrong information (Durkin, 1974).
Therefore, it is still questionable that the ICT Student Workbook is a valuable educational

material to enhance students’ ICT skills and to entail them to go further.

The ICT Student Workbook for the eighth graders includes a number of activity sheets
under three units which are separated as Information Technologies, Designhing a Website
and Programming Languages. The workbook starts with pages which introduce students
to the overall structure of the workbook and how to follow the directions in it. On those
pages, students are given explanations what the symbols used in the workbook imply and
what specific parts of the assignments ask students to do. Furthermore, in the inner parts,
students are given activity sheets related to specific topics of the units. Although it is
designed as a workbook to be used in the IT course, students are also provided brief
information in order to help them implement the assignments. There are lots of pictures
and photos in the workbook and it has a colorful design. At the end of the workbook,
there are dictionary part which includes the definitions of the terms used in the workbook,
references part which consists of the resources benefited from in order gathering
information included in the workbook and appendixes part which is composed of self-

evaluation forms for the students.
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CHAPTER 1lI

METHODOLOGY

The methodology of this study is presented in this chapter, which includes design of the
study, research questions, description of the variables, participants, data collection

instrument, data collection procedure, and data analysis..

3.1 Design of the study

The purpose of this study was to explore the 8" grade primary school students’ perceived
ICT competencies and their attitudes towards the ICT course. Furthermore, developing
an understanding for the characteristics of the teaching-learning process of the course,
determining the deficiencies of the IT classrooms in terms of their appropriateness to
successful implementation of the ICT program, and examining the students’ perceptions

on the ICT Student Workbook about its effectiveness are the other aims of this study.

The approach to this study was chosen as quantitative. Quantitative research is one of
the research methodologies relying heavily on numbers in reporting results, sampling and
provision of estimated instrument, reliability and validity (McMillan & James, 2001). The

research method used in this quantitative research was descriptive.

According to Best and Kahn (1998), descriptive research requires “the analysis of the
relationships between non-manipulated variables and the development of
generalizations, extending its conclusion beyond the sample observed" (p. 139). This
method basically collects data to define and portray the characteristics of the object of
research and to discover answers to the questions of who, what, when, where and

sometimes how. By asking these questions, descriptive research provides descriptions of
phenomena or characteristics associated with a subject population and estimates of the

proportion of a population that have these characteristics, and helps discover

associations among different variables (Cooper & Schindler, 2001).
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Since the purpose of this study was to measure what currently was, the cross-sectional
survey method was chosen among many types of descriptive research methods as the
most appropriate one. In cross-sectional studies, the purpose of the research is
descriptive, often in the form of a survey. There is usually no hypothesis, but the aim is to
describe a subgroup within the population with respect to a set of factors. What's more, a
cross-sectional study lets the researchers find the prevalence of the outcome of interest,
for subgroups within the population at a given time-point (Levin, 2006). More specifically,
in this study, a self-reported questionnaire composed of 63 items in seven sections was
used to gather quantitative data. Descriptive and inferential statistics were employed to

analyze the data collected through the questionnaire.

3.2 Research Questions

This study was guided by six major research questions and related sub-questions which

are listed below:

1. What are the students’ perceived ICT competencies?

1.1.1s there a significant difference in the perceived ICT competencies of

the students with respect to gender?

1.2.1s there a significant difference in the perceived ICT competencies of

the students with respect to education level of parents?

1.3.1s there a significant difference in the perceived ICT competencies of

the students with respect to computer ownership?

1.4.1s there a significant difference in the perceived ICT competencies of
the students with respect to availability of assistance at home for the

course?

2. What are the students’ perceived competencies on specific computer software?

3. What are the characteristics of the teaching-learning process of the ICT course

from the perspectives of students?

4. What are the students’ attitudes towards the ICT course?

4.1.1s there a significant difference in the ICT course attitudes of the

students with respect to gender?
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4.2.1s there a significant difference in the ICT course attitudes of the

students with respect to education level of parents?

4.3.1s there a significant difference in the ICT course attitudes of the

students with respect to computer ownership?

4.4.1s there a significant difference in the ICT course attitudes of the
students with respect to availability of assistance at home for the

course?

5. What are the obstacles to successful implementation of the ICT program

regarding IT classrooms from the perspectives of students?

6. What are the students’ perceptions of the ICT Student Workbook to facilitate

learning?

3.3 Description of the variables

The variables in this study were classified into two categories; independent variables, and

dependent variables.

3.3.1 Independent variables

There are five independent variables in this study:

a. Gender: Itis a categorical variable with two levels (1=Female, 2=Male).

b. Education level of mother: It is a categorical variable with seven levels (1=not
literate, 2=literate but no diploma, 3=elementary school graduate, 4=middle
school graduate, 5=high school graduate, 6=university graduate, 7=postgraduate

(master’s and/or Ph.D. degree)).

c. Education level of father: It is a categorical variable with seven levels (1=not
literate, 2=literate but no diploma, 3=elementary school graduate, 4=middle
school graduate, 5=high school graduate, 6=university graduate, 7=postgraduate

(master’s and/or Ph.D. degree)).

d. Computer ownership: It is a categorical variable with three levels (1=Yes and

connected to the Internet, 2=Yes but not connected to the Internet, 3= No).
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e. Availability of assistance at home for the course: It is a categorical variable with
two levels (1=Yes, 2=No).

3.3.2 Dependent variables
There are five dependent variables in this study:

a. Students’ perceived competencies on basic ICT tasks: It is a continuous variable
with four levels (4=always competent, 3=usually competent, 2=sometimes
competent, 1=never competent).

b. Students’ perceived competencies on advanced ICT tasks: It is a continuous
variable with four levels (4=always competent, 3=usually competent,
2=sometimes competent, 1=never competent).

c. Course confidence: It is a continuous variable with four levels (4=strongly agree,

3=agree, 2=disagree, 1=strongly disagree).

d. Course usefulness: It is a continuous variable with four levels (4=strongly agree,
3=agree, 2=disagree, 1=strongly disagree).

e. Course liking: It is a continuous variable with four levels (4=strongly agree,
3=agree, 2=disagree, 1=strongly disagree).

3.4 Participants

The target population about which the researcher was interested in obtaining data and
drawing conclusions included the entire 8" grade students in all the public primary
schools located on the metropolitan area of izmit, Turkey. The sample consisted of 448
students from 11 primary schools (see Appendix A). The researcher employed the cluster
random sampling method in which subjects who belong to the same group are chosen all
together to form part or the whole of a sample (Fraenkel & Wallen, 1990).

Through the sampling process, out of 49 public primary schools in izmit's metropolitan
area, 11 schools were randomly selected to include in the selection process. After having
a subset of all the schools, two classes within the determined subset were selected
randomly to take part in the study. The number of students chosen in each school ranged
from 38 to 43. Eventually, a total of 448 Grade 8 students; 220 girls and 228 boys, from

11 public primary schools constituted the sample of this study.
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3.5 Data collection instrument

The instrument to gather data was developed by the researcher himself after a
comprehensive review of the literature. The books written about investigated issues in
this study, the related articles and studies published on different journals, reports of the
international organizations and unpublished theses conducted in both Turkey and other
countries were all examined broadly. Subsequently, in accordance with the related
literature, the researcher designed a self-reported questionnaire which included seven

sections.

Besides gathering students’ demographic information, by using the questionnaire it was
aimed to collect data on students’ perceived ICT and computer software competencies,
characteristics of the teaching-learning process in the ICT course, students’ attitudes
towards the ICT course, deficiencies of IT classrooms, and students’ perceptions on the
effectiveness of the ICT Student Workbook. The final version of the questionnaire (see

Appendix B) included seven sections:

Section 1 (Demographic information): This section was designed to obtain data on
school, age, gender, the educational background of parents, computer ownership, and

availability of assistance at home for the course.

Section 2 (Students’ perceived ICT competencies): This section was designed based on
the objectives of the new ICT program (MoNE, 2007) but the related literature was also
reviewed (Goktas, 2006; Hakkarainen et al. 2000; ISTE, 2007; Piyanci, 2007; Top, 2003).
In this section, the researcher aimed to investigate to what extent the students perceived
themselves competent on specific ICT tasks. Section 2 included 17 items in total, with
four alternative responses presented for each item with a value ranging from 1 to 4:
4=always competent, 3=usually competent, 2=sometimes competent, l=never

competent.

Section 3 (Students’ perceived computer software competencies): This section aimed to
investigate students’ perceived competencies on computer software. It comprised 5
items: Word Processor (MS Word), Presentation Application (MS PowerPoint),
Spreadsheet Software (MS Excel), Database Application (MS Access) and Operation
System (Windows XP). This section consisted of five point scale items: 5=completely
competent, 4=competent, 3=slightly competent, 2=incompetent, 1= completely

incompetent.
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Section 4 (Characteristics of the teaching-learning process in the ICT course): This
section was developed mainly in accordance with the descriptions provided by MoNE
(2007), about the effective teaching-learning environment for the ICT course. The related
literature (Akkoyunlu, 1996; McBrien & Brandt, 1997; OECD, 2001a; Ratcliff, 2001) also
guided the researcher through the development of this section. The researcher’s aim in
this section was to investigate characteristics of the teaching-learning process in the ICT
lesson. The students were given 9 statements with four point scale items in this section:

4=All the time, 3=Usually, 2=Sometimes, 1=Never.

Section 5 (Students’ attitudes towards the ICT course): This section consisted of items to
determine to what extent the students had positive attitudes towards the ICT course. It
was developed by the researcher after reviewing the related literature (Akkoyunlu, 1996;
Compeau & Higgins, 1995; Francis-Pelton & Pelton, 1996; Loyd & Loyd, 1985; Shaw &
Marlow, 1999). Students’ attitudes were investigated through 10 items with four

alternative responses: 4=strongly agree, 3=agree, 2=disagree, 1=strongly disagree.

Section 6 (IT classroom deficiencies): This section aimed to determine the obstacles to
the effective implementation of the ICT program, regarding IT classrooms. For each of 7
items in this section, the students were required to choose one of two options; Yes or No.
In order to develop this section of the questionnaire, whole-class discussion with a Grade
8 class consisting of 33 students was conducted. Research suggests that whole class
discussion can be effective to share and explain the variety of solutions by which
individual students have solved problems. It also allows students to see the different
ways of examining a situation and the variety of suitable and acceptable solutions
(Grouws & Cebulla, 2000). The discussion which lasted about 35 minutes was recorded
by the researcher. The topic of the discussion was the IT-classroom-related problems
that the students experienced during their lessons, and the solutions to overcome those
problems. Besides the whole-class discussion, in order to develop this section, the
researcher examined the related literature (Akbaba-Altun, 2006; OECD, 2001a; OECD,
2005; Ozdemir & Kilig, 2007; Pelgrum, 2001).

Section 7 (Students’ perceptions on the effectiveness of the ICT Student Workbook): This
section was developed by the researcher based on the related literature (Cepni, Ayvaci,
& Keles, 2001; Demirel, 1998; Kerr, 1947; UNICEF, 2000) and comprised items to
identify the effectiveness of the ICT Student Workbook. Students’ perceptions on the

clarity of language of the workbook, relevance of the activities and visual elements, and
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usefulness of the knowledge in the workbook were obtained. In this section, the students
were given 7 statements with four alternative responses: 4=strongly agree, 3=agree,

2=disagree, 1=strongly disagree.

After the development of the questionnaire, in order to ensure its content and face
validity, it was examined by two IT teachers, one expert from the department of
Educational Sciences at Middle East Technical University and one expert from the
department of Computer Education and Instructional Technologies at Middle East
Technical University. In response to their feedback, the questionnaire was then revised. It

was also checked by two Turkish teachers for the clarity of its language.

Having made all necessary revisions on the questionnaire, a pilot testing was conducted
with a total of 27 grade 8 students in a primary school which would not be included in the
sampling. The aim of the pilot study was to check internal consistency of the survey items
and to see whether the instrument was in appropriate length, the items were
understandable and the wordings were appropriate. After the pilot study implementation,

no reason was found to make modifications on the questionnaire items.

After pilot testing, reliability coefficient was calculated for each section separately. The
reliability coefficient was found to be .94 for the Section 2, .89 for the Section 3, .78 for
the Section 4, .79 for the Section 5, and .84 for the Section 7.

3.6 Data collection procedure

After selection of the schools, they were visited by the researcher during the first two
weeks in May, 2008. During these visits, the ICT teachers working in those schools were

informed of the study and classes which would take part in the sample were determined.

During the last week in May, 2008, the questionnaire was administered to a total of 448
students who constituted the sample of the study. Direct administration technique was
used to conduct the questionnaire; hence it was conducted by the researcher himself.
Students were given extra explanation about the study and the instructions in the
instrument. There appeared no problem in the administration of the study. Although the
students were told that there was no time limitation for filling out the questionnaire, it

usually took about 20 minutes for the students to complete it.
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3.7 Data analysis

The data obtained were entered into the Statistical Package for the Social Sciences
[SPSS] 15.0 program and were analyzed through descriptive and inferential statistics.
The responses were checked for irregularities and missing data. Out of 448 students that
participated in the study, the data obtained from 6 students were not included in the

analysis because of anomalies in the data and incomplete information.

Based on the nature of this study, the researcher used descriptive statistics to describe
the identified characteristics. The frequencies, means, percentages, and standard
deviations for the items were presented. In order to calculate descriptive statistics,
guestionnaire items were grouped in accordance with independent variables, and also

descriptive categories were developed from the data itself for the sections 4, 6 and 7.

The researcher also made use of inferential statistics to determine if the significant
differences among dependent variables across independent variables existed. The
analysis involved the use of Multivariate Analysis of Variances [MANOVA] with Pillai’s
Trace test. Pillai’s Trace test was preferred since it is, as Olson (1976) stated, more
robust than the other three multivariate tests: Wilks’s lambda, Hotelling’s trace, and Roy’s
largest root (cited in Liu, 2003, p.54). It was also highlighted by Bray and Maxwell (1985)
that as compared to the other tests, its robustness is the most when the assumptions are
violated (cited in Field, 2005, p. 594).

When any effect were found to be statistically significant at the .05 alpha level, univariate
analysis of variance [ANOVA] was conducted to find the factor(s) contributing to the
multivariate significance. If more than two categories (as in the case of education level of
parents) regarding an independent variable occurred, the Bonferroni test was performed
to determine which of the subgroups’ mean scores on the dependent variables differed

significantly.
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CHAPTER IV

RESULTS

This chapter reports the findings of the study and the data analysis regarding research
guestions listed previously. The purpose of the study was to describe the current status of
ICT education in public primary schools through investigating Grade 8 students’
perceived ICT competencies and their attitudes towards the ICT course, the
characteristics of the teaching-learning process of the course, the deficiencies of the IT
classrooms in terms of their appropriateness to successful implementation of the ICT
program, and students’ perceptions on the ICT Student Workbook about its effectiveness.
A cross-sectional survey was conducted with a self-reported questionnaire to examine

the research questions of the study.

This chapter was divided into eight parts as the followings:

e Verification of the instrument

e Demographic information;

e Students’ perceived competencies on specific ICT tasks;

e Students’ perceived competencies on specific computer software;

e The characteristics of the teaching-learning process in the ICT course;

e Students’ attitudes towards the ICT course;

e IT classroom deficiencies;

e Students’ perceptions on the effectiveness of the ICT Student
Workbook.

4.1 Verification of the instrument
After the main study, reliability coefficient was calculated for each section separately in
order to check the internal consistency of the instrument. The reliability coefficient was

found to be .90 for the Section 2, .87 for the Section 3, .81 for the Section 4, .80 for the
Section 5, and .84 for the Section 7.
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A factor analysis was applied to the Section 2 in order to determine whether the items
were grouped in two theoretical factors. Initial principal component analysis with varimax
rotation of the 17 items inventory revealed two factors eingenvalues above 1 (see Table
1). Factor 1 pertained 9 items: items 1, 6, 7, 8, 12, 13, 15, 16, and 17 while Factor 2
pertained 8 items: items 2, 3, 4, 5, 9, 10, 11, 14. These two dimensions explained
59.364% of variance. Factor 1 was named “Basic ICT tasks” and Factor 2 was named
“Advanced ICT tasks” in accordance with the related literature. The analysis showed that
the Cronbach alpha of Factor 1 (Basic ICT tasks) was .91, and the Cronbach alpha of
Factor 2 (Advanced ICT tasks) was found to be .93.

Table 1. Factor Loading Obtained via Principal Component Analysis with Varimax Rotation for
Section 2

Iltems Factor 1 Factor 2
Item 1. Identify keys on a keyboard .691 291
Item 6. Send/receive e-mail .602 .150
Item 7. Use the Internet to make search .700 .063
Item 8. Identify the accuracy of information found .636 .168
Item 12. Use a printer to take printout .682 .194
Item 13.Use technology devices when needed .740 192
Item 15. Identify ethical issues related to use of ICT .566 321
Item 16. Identify the safety rules while using computers .621 .295
Item 17. Save a file to external memories .652 139
Item 2. Solve hardware problems .102 .629
Item 3. Solve software problems 119 .695
Item 4. Install a program .182 .600
Item 5. Uninstall a program .062 .626
Item 9. Design a website 222 .640
Item 10. Define variables in a programming language .232 .715
Item 11. Write a simple program using a prog. language .071 747
Item 14. Use HTML codes to design a website .084 778

Similar analysis was conducted for Section 5 in order to understand if the items were
grouped in three theoretical factors eingenvalues above 1 (see Table 2). Factor 1
pertained two items: items 2 and 8, Factor 2 pertained five items: items 1, 4, 6, 7 and 9,
and Factor 3 pertained three items: items 3, 5 and 10. These three dimensions explained
68.726% of variance. Factors were named “Course confidence”, “Course usefulness” and
“Course liking” respectively in accordance with the related literature. The analysis showed

that the Cronbach alpha of Factor 1 (course confidence) was .88, and the Cronbach
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alpha of Factor 2 (course usefulness) was .91, and it was found to be .85 for Factor 3

(course liking).

Table 2. Factor Loading Obtained via Principal Component Analysis with Varimax Rotation for
Section 5

Iltems Factor1  Factor2  Factor 3
Item 2. | think | am successful in implementing the 731 434 .099
course activities.

Item 8. | have fairs that | might not succeed in the .916 .013 -.062
course.

Item 1. | think the things that | have learned during 212 .663 -.092
the course are of great help to me in daily life

Item 4. The course enhances my interest towards .099 .740 213
computers.

Item 6. By taking the course, | have increased my .075 717 222
chances of finding a job in the future.

Item 7. The course helps me do homework and .169 .603 171
projects for the other courses.

Item 9. | do not have to study since my -.012 .953 .053
performance is not graded.

Item 3. | find the course enjoyable. .162 -.031 724
Item 5. | enjoy attending the classes. 162 .039 .745
Item 10. | find the things that we learn during the -.041 =177 752

course interesting.

4.2 Demographic information

442 Grade 8 students were given part in the analysis; 218 (49.3%) were girls and 224
(50.7%) were boys. As it is illustrated in Table 3, the majority of students were at the age
of 14 (69.9%). The second largest proportion was 15-aged students; it was 24.4% of the
sample. There were only two students at the age of 17 years, 11 students at the age of

16 years, and the number of students who were 13 years old was 12.

Table 3. Distribution of students by age

Age f %
13 12 2.7
14 309 69.9
15 108 24.4
16 11 25
17 2 5
TOTAL 442 100.0
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The students were also asked to provide data in relation to their parents’ educational
background. Table 4 reports the frequencies and percentages of students for education
level of parents. 5.9% of students stated that their mothers were illiterate, and similarly
6.1% of them had a mother who was literate but had no diploma. More than half of
students (56.1%) reported that their mothers were elementary-school graduate. The
percentage decreased to 15.6%, 12.0% and 4.3% for middle-school, high-school and
university level education of mothers respectively. Additionally, there was no student with
a mother having a postgraduate degree. Data shows that there was no student with a
father who was neither illiterate nor had a postgraduate degree. 2.9% of students stated
that their fathers were literate but had no diploma, and the percentage increased to
37.3% for students with a father graduating from elementary school. 27.9% of students’
fathers graduated only from middle school, while 22.9% of students’ fathers graduated

only from high school. Additionally, only 9% of students had a father graduating from
university.

Table 4. Distribution of students by education level of parents

Education level Mothers Fathers

f % f %
Not literate 26 5.9 0 .0
Literate but no diploma 27 6.1 13 2.9
Elementary school 248 56.1 165 37.3
Middle school 69 15.6 123 27.9
High school 53 12.0 101 22.9
University 19 4.3 40 9.0
Postgraduate 0 .0 0 .0
TOTAL 442 100.0 442 100.0

As shown in Table 5, the percentage of students who had computers at home was higher
(61.3%) than that of those who indicated that they did not have (38.7%). 65.7% of boys
had computer at home and the percentage for girls was 56.9%. While 45.5% of students
had access to the Internet at home, 15.8% of students reported that they had home
computer not connected to the Internet.

Preliminary results failed to show statistically significant association between gender and

computer ownership (X2= 3.86, p>.05, Cramer’s V = .093), however showed significant
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associations between computer ownership and education level of mothers (X2= 63.28,
p<.001, Cramer’s V = .268) and fathers (X°= 46.28, p<.001, Cramer's VV = .229).

Table 5. Distribution of students by computer ownership

) Girls Boys TOTAL
Computer ownership
f % f % f %
Yes with Internet connection 90 41.3 111 49.6 201 45.5
without Internet connection 34 15.6 36 16.1 70 15.8
No 94 43.1 77 34.3 171 38.7
TOTAL 218 100.0 224 100.0 442 100.0

33.7% of students reported that they had assistance for the course at home, while 66.3
percent did not have assistance related to ICT at their homes as illustrated in Table 6.
Preliminary results showed statistically significant relationship between assistance at
home for the course and education level of mothers (X’= 31.64, p<.001, Cramer's V =
.268) and fathers (X2= 33.77, p<.001, Cramer’'s V = .276).

Table 6. Distribution of students by availability of ICT assistance at home

Availability of ICT assistance f %

Yes 149 33.7
No 293 66.3
TOTAL 442 100.0

4.3 Students’ perceived competencies on specific ICT tasks

Section 2 in the instrument was designed in order to examine students’ perceived
competencies on specific ICT tasks (research question 1). It contains two factors; which
are named “Basic ICT Tasks” and “Advanced ICT Tasks”. Items 1, 6, 7, 8, 12, 13, 15, 16,
and 17 constituted “Basic ICT Tasks” factor, while items 2, 3, 4, 5, 9, 10, 11, 14 were
included in “Advanced ICT Tasks” factor.

Table 7 shows the percentages, mean scores and standard deviations for students’

perceived competencies on specified ICT tasks. As seen in the table, students perceived

the five highest competence for the item 7 (use the Internet to make search), item 6
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(send/receive e-mail), item 16 (identify the safety rules while using computers), item 12
(use a printer to take printouts), and item 13 (use technology devices when needed); the
mean scores were reported for those items as 3.62 (SD=.68), 3.39 (SD=.93), 3.39
(SD=.88), 3.36 (SD=.93) and 3.35 (SD=.92) respectively. However, they perceived the
five lowest competence in how to use HTML codes to design a website (item 14), write a
simple program using a programming language (item 11), design a website (item 9),
solve software problems (item 3), and install a program (item 4); the mean scores were
reported for those items as 2.38 (SD=1.07), 2.40 (SD=1.01), 2.55 (SD=.95), 2.62
(SD=.97) and 2.81 (SD=1.06) respectively. When the researcher focused only on “basic
ICT tasks”, the mean score was calculated 3.36 (SD=.60). On the other hand, it was
calculated 2.70 (SD=.70) for “advanced ICT tasks”.

Table 7. Students’ perceived ICT competencies

%

Iltem Mean  SD
N S ] A
Item 1. Identify keys on a keyboard 11 170 303 516 3.32 .79
Iltem 6. Send/receive e-mail 7.5 9.7 188 64.0 3.39 .93
Iltem 7. Use the Internet to make search 14 77 183 726 3.62 .68
Item 8. Identify the accuracy of information found 43 138 314 505 3.28 .85
Item 12. Use a printer to take printout 70 106 215 609 3.36 .93
Iltem 13.Use technology devices when needed 59 131 204 606 3.35 .92
Item 15. Identify ethical issues related to use of ICT 6.3 172 247 518 3.21 .94
Item 16. Identify the safety rules while using computers 52 116 219 613 3.39 .88
Iltem 17. Save a file to external memories 81 124 165 629 3.24 .96
Basic ICT tasks 3.36 .60
Iltem 2. Solve hardware problems 48 326 299 328 2.90 91
Item 3. Solve software problems 124 36.0 278 238 2.62 .97
Iltem 4. Install a program 133 278 226 36.2 2.81 1.06
Item 5. Uninstall a program 9.3 183 242 482 3.11 .89
Iltem 9. Design a website 174 351 21.7 258 2.55 .95
Item 10. Define variables in a programming language 86 346 244 324 2.80 .86
Iltem 11. Write a simple program using a prog. language 19.5 405 199 20.1 2.40 1.01
Item 14. Use HTML codes to design a website 258 308 231 204 2.38 1.07
Advanced ICT tasks 2.70 .70

N= Never competent, S= Sometimes competent, U= Usually competent, A= Always competent
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4.3.1 Differences among students regarding their perceived competencies on specific ICT
tasks according to gender

As shown in Table 8, while girls achieved a slightly higher mean score for “basic ICT

tasks” (M=3.38, SD=.61) than boys (M=3.35, SD=.60), boys obtained a higher mean
score for “advanced ICT tasks” (M=2.79, SD=.74) than girls did (M=2.61, SD=.67).

Table 8. Students’ perceived ICT competencies by gender

Factor Girls Boys

M SD M SD
Basic ICT tasks 3.38 .61 3.35 .60
Advanced ICT tasks 2.61 .67 2.79 74

In order to determine the effect of gender, a one-way MANOVA was conducted. Based
on the data shown in Table 9, the MANOVA results indicated a significant main effect for
gender [Pillai’s trace = .038, F(2,439) = 8.76, p<.001, n2:.038].

Table 9. The results of MANOVA for the effect of gender on students’ perceived ICT competencies

Effect Value = Hypothesis Error D 02
df df
Gender Pillai's Trace .038 8.760 2.0 439.0 .000 .038

Analyses of variances on “basic ICT tasks” and “advanced ICT tasks” were conducted as
follow-up tests to the MANOVA (see Table 10). The ANOVA results showed that there
was no statistically significant difference for “basic ICT tasks” between boys and girls
[F(1,440) = .161, p>.05, n? =.000]. However, there existed a significant difference
between genders for “advanced ICT tasks” [F(1,440) = 7.783, p<.05, n* =.017], that is,

boys perceived themselves significantly more competent in “advanced ICT tasks”.

Table 10. Follow-up test results for the effect of gender on students’ perceived ICT competencies

Dependent variable df F p n’
Gender Basic ICT tasks 1 .161 .689 .000
Advanced ICT tasks 1 7.783 .006* .017
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As supplementary information, Table 11 shows the means and standard deviations for
the perceptions of groups regarding all the items in this section. As seen in the table, both
groups perceived the highest competence for the item 7 (use the Internet to make
search). On the other hand, girls perceived the lowest competence in how to use HTML
codes to design a website (Item 14, M=2.26, SD=1.05), and boys reported the lowest
competence in how to “write a simple program using a programming language” (ltem 11,
M=2.49, SD=1.07).

For the item 6 (send/receive e-mail), item 7 (use the Internet to make search), item 8
(identify the accuracy of information found), item 13 (use technology devices when
needed), item 15 (identify ethical issues related to use of ICT) and item 16 (identify the
safety rules while using computers), girls obtained higher mean scores than boys did.
However, for the other eleven items, higher mean scores than those of girls were
calculated for boys.

Table 11. Descriptive statistics for the perceptions of students regarding Basic and Advanced ICT
tasks

Gender
Factor Item Female Male

M SD M SD

Basic ICT Item 1. Identify keys on a keyboard 3.27 .78 3.38 .80
Tasks Item 6. Send/receive e-malil 343 91 336 .96
Item 7. Use the Internet to make search 3.70 .60 3.54 .76
Item 8. Identify the accuracy of information found 3.33 .84 3.23 .87
Item 12. Use a printer to take printout 3.29 .99 3.43 .87
Item 13.Use technology devices when needed 3.40 .93 3.32 91
Item 15. Identify ethical issues related to use of ICT 3.26 .95 3.18 .94
Item 16. Identify the safety rules while using computers 341 .84 3.38 .92
Item 17. Save a file to external memories 330 100 338 .97
Advanced Item 2. Solve hardware problems 2.79 .89 3.02 .93
ICT Tasks Item 3. Solve software problems 2.54 .93 272 1.02
Item 4. Install a program 270 104 293 1.09
Item 5. Uninstall a program 3.02 102 320 1.00
Item 9. Design a website 247 105 265 1.05
Item 10. Define variables in a programming language 276 102 285 .96

Item 11. Write a simple program using a prog. language 2.33 .95 249 1.07
Item 14. Use HTML codes to design a website 226 105 250 1.09

56



4.3.2 Differences among students regarding their perceived competencies on specific ICT

tasks according to education level of parents

In order to determine the effect of education level of mother, education level of father, and
the interaction of mother and father education level, a two-way MANOVA was performed.
As illustrated in Table 12, the analysis indicated a significant main effect for education
level of mother [Pillai’s trace = .054, F(10,844) = 2.324, p<.05, n® =.027], but not for
education level of father [Pillai’s trace = .021, F(8,844) = 1.117, p>.05, n? =.010] and not
for the combination “father education level x mother education level” [Pillai’s trace = .065,
F(20,844) = 1.426, p>.05, n°=.033].

Table 12. The results of MANOVA for the effect of education level of parents on students’ perceived
ICT competencies

Effect Value F Hypothesis Error p n
df df

Education level of mother Pillai's Trace .054 2.324 10.0 844.0 .011 .027

Education level of father Pillai's Trace .021 1.117 8.0 844.0 .349 .010

Education level of mother Pillai's Trace .065 1.426 20.0 844.0 .102 .033

x Education level of father

Univariate tests on “basic ICT tasks” and “advanced ICT tasks” were conducted as follow-
up tests to the MANOVA (see Table 13). The ANOVA results revealed significant effects
of education level of mother for “basic ICT tasks” [F(5,436) = 3.054, p<.05, n° =.035], and
“advanced ICT tasks” [F(5,436) = 3.029, p<.05, n? =.035]. However, as shown in the
table, the test failed to reveal significant effects of father education level and the

interaction between father and mother education levels.

Table 13. Follow-up test results for the effect of education level of parents on students’ perceived
ICT competencies

Dependent variables df F p n
Education level of mother Basic ICT tasks 5 3.054 .010* .035

Advanced ICT tasks 5 3.029 .011* .035
Education level of father Basic ICT tasks 4 227 923 .002

Advanced ICT tasks 4 .864 486 .008
Education level of mother x  Basic ICT tasks 10 1.278 .240 .029
Education level of father Advanced ICT tasks 10 1841 052 042
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As seen in Table 14, the Bonferroni Post Hoc analysis indicated that the mean score of
“basic ICT tasks” for students whose mothers were not literate differed significantly from
those for the other groups. Furthermore, the analysis revealed a significance difference
for “basic ICT tasks” between students whose mothers graduated from high school and
students whose mothers graduated from elementary school or were literate but had no
diploma. On the other hand, a significant mean difference was found for “advanced ICT
tasks” between students with a high-school graduate mother and students whose
mothers were literate but did not have no diploma or not literate.

Table 14. The mean differences among students’ perceived ICT competencies with respect to
education level of mother.

Dependent Educational level Education level Mean p
Variable of mother (1) of mother (J) Difference
1-J
Basic ICT Not literate Literate but no diploma -.22 1.000
tasks Elementary school -.39% 017
Middle school -.52* .002
High school -.75* .000
University -.70* .001
Literate but no Not literate .22 1.000
diploma Elementary school -.18 1.000
Middle school -.30 .330
High school -.53* .002
University -.48 .084
Elementary school Not literate .39* .017
Literate but no diploma .18 1.000
Middle school -.13 1.000
High school -.36* .001
University -.31 .396
Middle school Not literate 52* .002
Literate but no diploma .30 .330
Elementary school 13 1.000
High school -.23 452
University -.18 1.000
High school Not literate .75* .000
Literate but no diploma .53* .002
Elementary school .36* .001
Middle school .23 452
University .05 1.000
University Not literate .70* .001
Literate but no diploma .48 .084
Elementary school 31 .396
Middle school .18 1.000
High school -.05 1.000

58



Table 14. (continued)

Dependent Educational level Education level Mean p
Variable of mother (1) of mother (J) Difference
1-J
Advanced ICT Not literate Literate but no diploma -.09 1.000
Tasks Elementary school -37 .140
Middle school -.39 .230
High school -.68* .001
University -.53 .167
Literate but no Not literate .09 1.000
diploma Elementary school -.28 .666
Middle school -.30 .880
High school -.59* .005
University -.44 498
Elementary school Not literate .37 .140
Literate but no diploma .28 .666
Middle school -.02 1.000
High school -.31* .050
University -.16 1.000
Middle school Not literate .39 .230
Literate but no diploma .30 .880
Elementary school .02 1.000
High school -.30 .305
University -.15 1.000
High school Not literate .68* .001
Literate but no diploma .59 .005
Elementary school .32*% .050
Middle school .29 .305
University .15 1.000
University Not literate .53 .167
Literate but no diploma 44 498
Elementary school .16 1.000
Middle school .15 1.000
High school -.15 1.000

* The mean difference is significant at the .05 level.

The means and standard deviations for groups were presented in Table 15. It can be
concluded that students whose mothers were not literate reported significantly lower
perceptions (M=2.93, SD=.58) for “basic ICT tasks” compared to the other groups.
Additionally, students whose mothers graduated from high school (M=3.68, SD=.51)
reported significantly higher perceptions for “basic ICT tasks” than students whose
mothers graduated from elementary school (M=3.32, SD=.60) or were literate but had no
diploma (M=3.15, SD=.70). Lastly, students with a high-school graduate mother
perceived significantly higher competence (M=3.00, SD=.63) for “advanced ICT tasks”

than students whose mothers were literate but did not have a diploma (M=2.41, SD=.74)

or not literate (M=2.32, SD=.57).
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Table 15. Students’ perceived ICT competencies by education level of mother

Education level of mother

Item 1 2 3 4 5 6
M SO ™M SD M SD M SD M SD M SD

Basic ICT tasks 293 58 315 .70 332 .60 345 53 368 51 363 .44
Adv. ICT tasks 232 57 241 74 270 71 271 .70 300 .63 286 .64

1= Not literate, 2= Literate but no diploma, 3= Elementary school, 4= Middle school, 5= High school, 6= University

As supplementary information, the percentages, means and standard deviations for the
perceptions of groups regarding the items constituting the factors (basic and advanced

ICT tasks) were provided in Appendix C.

4.3.3 Differences among students regarding their perceived competencies on specific ICT

tasks according to computer ownership

In order to determine the effect of computer ownership, a one-way MANOVA was
performed. The analysis showed a significant main effect for computer ownership [Pillai’'s
trace = .140, F(4,878) = 16.558, p<.001, n? =.070] (see Table 16).

Table 16. The results of MANOVA for the effect of computer ownership on students’ perceived ICT
competencies

Effect Value F Hypothesis Error p n
df df
Computer ownership Pillai's Trace .140  16.558 4.0 878.0 .000 .070

Univariate tests were conducted as follow-up tests to the MANOVA (see Table 17). The
ANOVA test results indicated significant mean differences among groups for “basic ICT
tasks” [F(2,439) = 35.617, p<.001, n° =.140], and “advanced ICT tasks” [F(2,439) =
17.023, p<.001, n*=.072].

Table 17. Follow-up test results for the effect of computer ownership on students’ perceived ICT
competencies

2

Dependent variables df F p n
Computer ownership  Basic ICT tasks 2 35.617 .000* .140
Advanced ICT tasks 2 17.023 .000* .072
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Post Hoc analysis to the univariate ANOVA with Bonferroni test was conducted to
examine the mean differences among groups in detail (see Table 18). This analysis
revealed that students without a home computer obtained significantly lower means than
the other groups for both “basic ICT tasks” and “advanced ICT tasks”. However, the test
failed to reveal a significant mean difference between students with a home computer
connected to the Internet and students with a home computer not connected to the

Internet.

Table 18. The mean differences among students’ perceived ICT competencies with respect to
computer ownership

Dependent Computer Computer Mean p
Variable Ownership (1) Ownership (J) Difference
Basic ICT Yes (Cl) Yes (NCI) 0,17 .09
Tasks No 0,49+ .00
Yes (NCI) Yes (CI) -0,17 .09
No 0,32* .00
No Yes (ClI) -0,49* .00
Yes (NCI) -0,32* .00
Advanced ICT  Yes (CI) Yes (NCI 0.16 .28
Tasks No 0,41* .00
Yes (NCI) Yes (ClI) -0,16 .28
No 0,25* .03
No Yes (CI) -0,41* .00
Yes (NCI) -0,25* .03

* The mean difference is significant at the .05 level.

The means and standard deviations for groups were presented in Table 19. It can be
concluded that students without a home computer perceived significantly lower
competence for both “basic ICT tasks” (M=3.09, SD=.67) and “advanced ICT tasks”
(M=2.47, SD=.71) than the other groups.

Table 19. Students’ perceived ICT competencies by computer ownership

Computer ownership

Factor Yes (ClI) Yes (NCI) No

M SD M SD M SD
Basic ICT tasks 3.58 49 3.41 A7 3.09 .67
Advanced ICT tasks 2.89 .68 2.73 .63 2.47 71

Cl= Connected to the Internet, NCl= Not connected to the Internet
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As supplementary information, the percentages, means and standard deviations for the
perceptions of groups regarding the items constituting the factors (basic and advanced

ICT tasks) were provided in Appendix D.

4.3.4 Differences among students regarding their perceived competencies on specific ICT

tasks according to availability of ICT assistance at home

As seen in Table 20, a one-way MANOVA demonstrated a significant effect of ICT
assistance at home on students’ perceived ICT competencies [Pillai's trace = .068,
F(2,439) = 16.066, p<.001, n°=.068].

Table 20. The results of MANOVA for the effect of ICT assistance at home on students’ perceived
ICT competencies

Effect Value F Hypothesis Error p nz
df df
ICT assistance at home Pillai's Trace .068 16.066 2.0 439.0 .000 .068

Univariate tests were conducted as follow-up tests to the MANOVA (see Table 21). The
test results revealed significant mean differences between groups for both “basic ICT
tasks” [F(1,440) = 17.929, p<.001, n? =.039], and “advanced ICT tasks” [F(1,440) =
31.670, p<.001, n*=.067].

Table 21. Follow-up test results for the effect of computer ownership on students’ perceived ICT
competencies

Dependent variables df F p nz
ICT assistance at home Basic ICT tasks 1 17.929 .000* .039
Advanced ICT tasks 1 31.670 .000* .067

The means and standard deviations for groups were presented in Table 22. It can be
concluded that students who had ICT assistance at home perceived significantly higher
competence for both “basic” (M=3.53, SD=.50) and “advanced ICT tasks” (M=2.96,

SD=.64) than students who did not have ICT assistance at home.
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Table 22. Students’ perceived ICT competencies by availability of ICT assistance at home

ICT assistance at home
Factor Yes No
M SD M SD

Basic ICT tasks 3.53 .50 3.28 .63
Advanced ICT tasks 2.96 .64 2.57 71

As additional information, the percentages, means and standard deviations for the
perceptions of groups regarding the items constituting the factors (basic and advanced

ICT tasks) were provided in Appendix E.

4.4 Students’ perceived competencies on specific computer software

Section 3 in the instrument was designed in order to examine students’ perceived
competencies on specific computer software (research question 2). It included five items:
Word Processor (MS Word), Presentation Application (MS PowerPoint), Spreadsheet
Software (MS Excel), Database Application (MS Access) and Operation System
(Windows XP).

Table 23 shows the percentages, mean scores and standard deviations for students’
perceived software competencies. Students reported high competencies for all the
software. Overall mean score was calculated 3.75 (SD=.92), which falls in the descriptor
“competent”. More specifically, the mean score was calculated 4.06 (SD=.93) for the item
1 (word processor), 3.88 (SD=.92) for the item 2 (presentation application), 3.77
(SD=1.01) for the item 3 (spreadsheet software), 3.34 (SD=.97) for the item 4 (database
application) and 3.74 (SD=.96) for the item 5 (operation system). All the mean scores for
the items stand for the descriptor “competent” except for the mean score reported for the

item 4, which stands for “slightly competent”.

The highest mean score was reported for the item 1 (word processor); 74.4% of the
students ranked their competency on this item as either “competent” or “completely
competent”. The lowest mean score was calculated for the item 4 (database application);
only 45.9% of the students reported that they were either competent or completely

competent on this item.
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Table 23. Students’ perceived competencies on specific computer software

%

Software Mean SD
Cl [ SC C CcC

Item 1. Word Processor 2.9 41 186 326 418 4.06 .93

(MS Word)

Item 2. Presentation Application 3.2 93 222 26.7 386 3.88 .92

(MS PowerPoint)

Item 3. Spreadsheet Software 4.5 93 244 296 321 3.77 1.01

(MS Excel)

Item 4. Database Application 88 147 305 253 206 3.34 .97

(MS Access)

Item 5. Operation System 8.4 75 204 290 348 3.74 .96

(Windows XP)

Overall 3.75 .92

Cl= completely incompetent, |= incompetent, SC=slightly competent, C=competent, CC= completely competent

4.5 The characteristics of the teaching-learning process in the ICT course

In this section, it was aimed to investigate the characteristics of the teaching-learning
process of the ICT course. Students were given 9 statements with four point scale items:

4=all the time, 3=usually, 2=sometimes, 1=never.

Table 24 shows the percentages and mean scores for students’ perceptions on the
teaching-learning process in the ICT course. As seen in the table, all the mean scores in

this section were above 2.50 and hence stand for the descriptor “usually”.

Almost three-quarters of students (74%) indicated that their teachers “usually” or “all the
time” provided examples related to real life (item 1). Just 1.8% said “never’ and

approximately one-quarter (24.2%) chose “sometimes” for this item.

On item 2, regarding group-works activities, a great majority (88.7%) reported that they
“usually” or “all the time” worked in groups during the class. Only, 0.7% stated that they
never made such group activities. On the other hand, nearly half (46.6%) stated that they
“never” or “sometimes” used the workbook (item 3).

The highest mean score on this section was calculated 3.43 (SD=.80) and it was
calculated for the item 4. On this item, a clear majority (86.0%) indicated that their
teachers “usually” or “all the time” showed them what they would perform by doing it
herself/himself first. Only 2.9% of students said “never” and 11.1% chose “sometimes” for
this item.
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Students generally disagreed with the statement in item 5, “During the class, we have
adequate time to make practice of what we have learned.” More than three-fifth (66.4%)
indicated that they had “never” or “sometimes” adequate time during the course to make
practice of what they had learned (item 5). Only 5% of students said “all the time” for this
item. Similarly, nearly half (43.0%) indicated that they “never” or “sometimes” saved files

that they produced during the class in order to put them into their digital portfolio (item 6).

49.1% of students marked either “usually” or “all the time” options for the statement
“There occurs a high level of noise blocking my learning during the class” (item 7). Just

15.8% said “never” and 35.1% of students chose “sometimes” for this item.

On item 8, an overwhelming 83% marked either “usually” or “all the time” options that
when there appeared a problem in a computer case, their teachers immediately tried to
overcome it. Likewise, on item 9, most of students (80.5%) reported that their teacher

assesses their works “usually” or “all the time”.

Table 24. Characteristics of the teaching-learning process in the ICT course

%
Item M SD
N S ] A

Item 1. Our teacher gives us examples related to 1.8 242 36.0 38.0 3.10 .83
real life.

Item 2. We make group-works during the class. 7 10.6 52.0 36.7 3.24 .66
Item 3. We use the course workbook effectively. 172 294 258 276 264 1.06

Item 4. Our teacher shows what we will perfformby 2.9 11.1 26.0 60.0 3.43 .80
doing it herselffhimself first.

Iltem 5. During the class, we have adequate timeto 34.8 316 284 50 278 1.03
make practice of what we have learned.

Iltem 6. We save files that we produce during the 174 256 201 369 276 1.02
class in order to put them into our digital portfolio.

Item 7. There occurs a high level of noise blocking 15.8 351 23.8 253 259 1.03
my learning during the class.

Item 8. When there appears a problem in a 52 118 215 615 3.39 .88
computer case, our teacher immediately tries to

overcome it.

Item 9. Our teacher assesses our works. 70 124 215 59.0 333 .94

N= Never, S= Sometimes, U= Usually, A= All the time.

4.6 Students’ attitudes towards the ICT course

In this section, it was aimed to determine the extent to which students had positive

attitudes towards the ICT course (research question 4). The section consisted of 10 items
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with four alternative responses: 4=strongly agree, 3=agree, 2=disagree, l=strongly
disagree. Students’ attitudes were analyzed through three factors which were “course
confidence” (factor 1), “course usefulness” (factor 2) and “course liking” (factor 3). Items 2
and 8 constituted “course confidence”, items 1, 4, 6, 7 and 9 served “course usefulness”
and items 3, 5 and 10 were included in “course liking”. Item 8 in the factor 1 and item 9 in
the factor 2 were negative statements, therefore in order to have the same level of value
with the other items, the scores in those two items were reversed to 4 as strongly
disagree and 1 as strongly agree while calculating the mean scores for “course

confidence” and “course usefulness”.

Table 25 shows the percentages, mean scores and standard deviations for students’
attitudes towards the ICT course. The mean score was calculated 3.19 (SD=.68) for
“course confidence”, 3.27 (SD=.54) for “course usefulness” and 3.28 (SD=.67) for “course

liking” and they all fall in the descriptor “agree”.

The results indicated that students generally had positive attitudes towards the course.
For instance, %93.4 of students marked the “agree” or “strongly agree” option for the
statement that the course was useful for their daily lives (item 1), and 90.7% of students
either agreed or strongly agreed for the item 2 (I think | am successful in implementing
the course activities). Furthermore, a clear majority of students (86.7%) stated that the
course was useful for them to do their homework or projects for the other courses (item
7). Similarly, for the negatively worded items, students generally placed their opinions as
“disagree” or “strongly disagree”; 75.8% of students marked the “disagree” or “strongly
disagree” options for the item 8 (I have fairs that | might not succeed in the course), and
64.8% of students disagreed or strongly disagreed with the item 9 (I do not have to study

since my performance is not graded).

Table 25. Students’ attitudes towards the ICT course

%

Item M SD
SDA D A SA

Item 2. | think | am successful in implementing the 3.2 6.1 504 403 327 .71

course activities.

Item 8. | have fairs that | might not succeed in the 380 378 201 41 190 .85

course.

Course Confidence 319 .68
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Table 25. (continued)

%

Iltem M SD
SDA D A SA

Item 1. | think the things that | have learned during 1.8 48 326 608 352 .67

the course are of great help to me in daily life

Item 4. The course enhances my interest towards 41 131 333 495 328 .84

computers.

Iltem 6. By taking the course, | have increased my 20 118 33.0 532 337 .76

chances of finding a job in the future.

Item 7. The course helps me do homework and 29 104 295 572 340 .79

projects for the other courses.

Item 9. | do not have to study since my performance 324 324 165 18.7 221 1.09
is not graded.

Course Usefulness 3.27 54
Item 3. | find the course enjoyable. 32 138 341 489 328 81
Item 5. | enjoy attending the classes. 34 145 326 495 328 .83
Item 10. | find the things that we learn during the 32 138 359 471 326 .81

course interesting.

Course Liking 3.28 .67

SDA= Strongly disagree, D= Disagree, A= Agree, SA= Strongly agree

4.6.1 Students’ attitudes towards the ICT course according to gender

Table 26 shows the results for the attitudes of girls and boys towards the ICT course. As
shown in the table, girls obtained higher mean scores for “course usefulness” (M=3.22,
SD=.52) and “course liking” (M=3.32, SD=.64) than those of boys. However, boys
achieved a higher mean score (M=3.38, SD=.70) for “course confidence” than girls did
(M=3.17, SD=.66).

Table 26. Students’ attitudes towards the ICT course by gender

Gender
Factor Girls Boys
M SD M SD
Course Confidence 3.17 .66 3.38 .70
Course Usefulness 3.22 .52 3.16 .55
Course Liking 3.32 .64 3.24 .70
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In order to determine whether there were any statistically significant differences between
genders, a one-way MANOVA was performed. As shown in Table 27, the analysis
showed a significant main effect for gender [Pillai’s trace = .053, F(3,438) = 8.152,
p<.001, n?=.053].

Table 27. The results of MANOVA for the effect of gender on students’ attitudes towards the ICT
course

2

Effect Value F  Hypothesis Error p n
df df
Gender  Pillai's Trace .053 8.152 3.0 438.0 .000 .053

Univariate tests were conducted as follow-up tests to the MANOVA (see Table 28). The
univariate tests revealed a significant mean difference for “course confidence” [F(1,440) =
17.193, p<.001, n2 =.038], hence it could be interpreted that boys were significantly more
likely to feel that the course was useful. However, gender had no significant effect on
“course usefullness” [F(1,440) = .811, p>.05, n2 =.002] and “course liking” [F(1,440) =
1.748, p>.05, n2 =.004].

Table 28. Follow-up test results for the effect of gender on students’ attitudes towards the ICT
course

Dependent variables df F p nz
Gender  Course Confidence 1 17.193 .000* .038

Course Usefulness 1 .811 .368  .002

Course Liking 1 1.748 .187 .004

As additional information, the percentages, means and standard deviations of genders for

all the items in this section were provided in Appendix F.

4.6.2 Students’ attitudes towards the ICT course according to education level of parents
In order to determine the effect of education level of mother, education level of father, and
the interaction of mother and father education level, a two-way MANOVA was performed.

As llustrated in Table 29, the analysis failed to reveal a significant main effect for
education level of mother [Pillai’s trace = .022, F(15,1266) = .633, p>.05, n? =.007], for
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education level of father [Pillai’s trace = .019, F(12,1266) = .678, p>.05, n°=.006] and for
the combination “father education level x mother education level” [Pillai’s trace = .084,
F(30,1266) = 1.212, p>.05, n°=.028].

Table 29. The results of MANOVA for the effect of education level of parents on students’ attitudes
towards the ICT course

Effect Value F Hypothesis  Error p n*
df df

Education level of mother Pillai's Trace .022 .633 15.0 1266.0 .849  .007

Education level of father Pillai's Trace .019 .678 12.0 1266.0 .774  .006

Education level of mother Pillai's Trace .084 1.212 30.0 1266.0 .200 .028

x Education level of father

Univariate tests on “course confidence”, “course usefulness” and “course liking” were
conducted as follow-up tests to the MANOVA (see Table 30). The ANOVA results did not
reveal significant effects of mother and father education levels. Similarly, no significant

effect of the interaction between father and mother education levels was found.

Table 30. Follow-up test results for the effect of education level of parents on students’ attitudes
towards the ICT course

Dependent variables df F p n

1.324 .253  .015
114 .989 .001
.244 .943 .003

Education level of mother Course Confidence 5
5
5
Education level of father Course Confidence 4 468 .759 .004
4
4

Course Usefulness
Course Liking

Course Usefulness .276 .893 .003
Course Liking .812 .518 .008

Education level of mother x  Course Confidence 10 1.561 116  .036
Education level of father Course Usefulness 10 1172 308 .027
Course Liking 10 1.001 .077 .039

As additional information, the percentages, means and standard deviations of father

education levels for all the items in this section were provided in Appendix G.

69



4.6.3 Students’ attitudes towards the ICT course according to computer ownership

In order to determine the effect of computer ownership, a one-way MANOVA was
performed. As seen in Table 31, the MANOVA results indicated a significant main effect
for computer ownership [Pillai’s trace = .045, F(6,876) = 3.392, p<.05, n? =.023].

Table 31. The results of MANOVA for the effect of computer ownership on students’ attitudes
towards the ICT course

Effect Value F Hypothesis Error p nz
df df
Computer ownership  Pillai's Trace .045 3.392 6.0 876.0 .003 .023

Univariate tests were conducted as follow-up tests to the MANOVA (see Table 32). The
univariate tests showed that computer ownership had a significant effect on “course
confidence” [F(2,439) = 5.496, p<.05, n? =.024], “course usefulness” [F(2,439) = 7.554,
p<.05, n?=.033], and “course liking” [F(2,439) = 4.369, p<.05, n°=.020].

Table 32. Follow-up test results for the effect of computer ownership on students’ attitudes towards
the ICT course

Dependent variables  df F p 7
Computer ownership Course Confidence 2 5.496 .004* .024

Course Usefulness 2 7.554 .001* .033

Course Liking 2 4.369 .013* .020

As presented in Table 33, the Bonferroni test results revealed that there were significant
mean differences for all factors between students who had a home computer with Internet

connection and who did not have a home computer.
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Table 33. The mean differences among students’ perceived ICT competencies with respect to
computer ownership

Dependent Computer Computer Mean p
Variable Ownership (1) Ownership (J) Difference
1-J
Course Yes (CI) Yes (NCI) .10 .845
Confidence No 23* 003
Yes (NCI) Yes (CI) -.10 .845
No 13 .508
No Yes (ClI) -.23* .003
Yes (NCI) -.13 .508
Course Yes (C) Yes (NCI) .16 .082
Usefulness No 21* 001
Yes (NCI) Yes (ClI) -.16 .082
No .05 1.000
No Yes (Cl) -.21* .001
Yes (NCI) -.05 1.000
Course Yes (CI) Yes (NCI) 11 .710
Liking No 20 010
Yes (NCI) Yes (ClI) -11 .710
No .10 .947
No Yes (CI) -.20* .010
Yes (NCI) -.10 .947

* The mean difference is significant at the .05 level.

The means and standard deviations for groups were illustrated in Table 34. It could be
concluded that students with a home computer connected to the Internet obtained
significantly higher means for “course confidence” (M=3.29, SD=.68), “course usefulness”
(M=3.38, SD=.52) and “course liking” (M=3.38, SD=.63) than those of students without a
home computer (M=3.06, SD=.68; M=3.17, SD=.59 and M=3.17, SD=.72).

Table 34. Students’ attitudes towards the ICT course by computer ownership

Computer ownership

Factor Yes (Cl) Yes (NCI) No
M SD M SD M SD

Course Confidence 3.29 .68 3.19 .64 3.06 .68
Course Usefulness 3.38 .52 3.22 .46 3.17 .59
Course Liking 3.38 .63 3.27 .64 3.17 72

Cl= Connected to the Internet, NCI= Not connected to the Internet

As supplementary information, the percentages, means and standard deviations of

groups for all the items in this section were provided in Appendix H.
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4.6.4 Students’ attitudes towards the ICT course according to availability of ICT

assistance at home

In order to determine whether there were any statistically significant mean differences
between groups, a one-way MANOVA was performed. The results were presented in
Table 35. The analysis revealed a significant main effect for ICT assistance at home
[Pillai’s trace = .028, F(3,438) = 4.235, p<.05, n°=.028].

Table 35. The results of MANOVA for the effect of ICT assistance at home on students’ attitudes
towards the ICT course

2

Effect Value F Hypothesis Error p n
df df
ICT assistance at home Pillai's Trace .028 4.235 3.0 438.0 .006 .028

Univariate tests were conducted as follow-up tests to the MANOVA (see Table 36). The
analysis showed that ICT assistance at home had a significant effect on “course
confidence” [F(1,440) = 6.044, p<.05, n? =.014], “course usefulness” [F(1,440) = 10.394,
p<.05, n°=.023], and “course liking” [F(1,440) = 3.992, p<.05, n°=.009].

Table 36. Follow-up test results for the effect of ICT assistance at home on students’ attitudes
towards the ICT course

Dependent variables  df F p n?
ICT assistance at home Course Confidence 1 6.044 .014* 014

Course Usefulness 1 10.394 .001* .023

Course Liking 1 3.992 .046* .009

As shown in Table 37, significantly higher mean scores for “computer confidence”
(M=3.30, SD=.64), “computer usefulness” (M=3.39, SD=.50) and “computer liking”
(M=3.37, SD=.62) were obtained by students having ICT assistance at home than those
of students without ICT assistance at home (M=3.13, SD=.69; M=3.22, SD=.56 and
M=3.23, SD=.69).
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Table 37. Students’ attitudes towards the ICT course by availability of ICT assistance at home

ICT assistance at home

Factor Yes No

M SD M SD
Course confidence 3.30 .64 3.13 .69
Course usefulness 3.39 .50 3.22 .56
Course liking 337 62 323 .69

As additional information, the percentages, means and standard deviations of groups for

all the items in this section were provided in Appendix .

4.7 IT classroom deficiencies.

In this section, it was aimed to determine the deficiencies of IT classrooms (research
guestion 5). The section consisted of 7 items with two alternative responses: 1=Yes and
2=No. The frequencies and percentages for students’ perceptions were presented in
Table 38.

As seen in the table, nearly two-fifth (38.0%) stated that the computer they used in the IT
classroom did not work properly (item 1). Furthermore, approximately one-quarter
(23.5%) stated that the computer was not connected to the Internet (item 2). The highest
percentage for the “no” option was obtained for the statement “I use the computer myself’
(item 3); more than half (57.2%) indicated that they had to use the computer with their
peer(s). On the other hand, 43.9% stated that the computer did not operate fast enough
to do their studies (item 4). On item 5, regarding essential software to do their studies in
the IT class, a clear majority (81.9%) indicated that all the software was loaded in the
computer. Similarly, an overwhelming 83% stated that CD and diskette drivers of the
computer worked properly (item 6). Lastly, on item 7, regarding the physical adequacy of

the IT class, only 54.1% students stated that the IT classroom was large enough.
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Table 38. IT Classroom deficiencies

Yes No

Iltem
f % f %
Item 1. The computer works properly. 274 62.0 168 38.0
Item 2. The computer is connected to the Internet. 338 76,5 104 235
Item 3. | use the computer by myself. 189 428 253 57.2
Item 4. The processor speed is high enough to do my studies. 248 56.1 194 439
Item 5. All the software to do my studies is loaded in the computer. 362 819 80 181
Item 6. CD and diskette drivers of the computer work properly. 367 83.0 75 17.0
Item 7. Our IT classroom is large enough. 239 541 203 459

4.8 Students’ perceptions on the effectiveness of the ICT Student Workbook.

In this section, it was aimed to investigate the effectiveness of the ICT Student Workbook.
Students were given 7 statements with four point scale items: 4=strongly agree, 3=agree,
2=disagree, 1=strongly disagree. The percentages and mean scores for students’

perceptions on the course workbook were presented in Table 39.

It can be derived from the table that students had mostly positive perceptions on the
course workbook. The least positive perception was achieved on the item 4 (The
activities enhance my interest towards the course) while the most positive perception was
achieved on the items 1 (The language of the workbook is clear) and 6 (The

pictures/graphs/figures are related to the subjects).

On item 1, regarding the language of the workbook, over 80% of students agreed or
strongly agreed that the language of the workbook was clear. Only 7.5% strongly
disagreed and 12.4% disagreed.

On item 2, students generally agreed that the explanations provided in the workbook
helped them understand the subjects. A wide margin of students (79%) either agreed or

strongly agreed.

Approximately three-quarters of students (74.5%) agreed with the statement “The
activities are related to real life” (item 3), however the percentage of students who agreed
or strongly agreed decreased to 66.3% for the statement “The activities enhance my

interest towards the course” (item 4).
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A clear majority (79.6%) indicated that they did not have any difficulty in implementing the
activities in the workbook (item 5). Only 20.4% of students agreed or strongly agreed with

the statement “I have difficulty in implementing the activities”.

The last two items were related to the pictures, graphs and figures in the workbook. On
item 6, 82.2% students either agreed or strongly agreed with the statement “The
pictures/graphs/figures are related to the subjects”. Just 9% said “strongly disagree” and
8.8% stated that they disagreed with the statement.

Similarly, over three-quarters of students (77.4%) either agreed or strongly agreed with
the statement “The pictures/graphs/figures enhance my interest towards the course” (item

7). 9.7% of students strongly disagreed while 12.9% disagreed with the statement.

Table 39. Students’ perceptions on the effectiveness of the ICT Student Workbook

%

Iltem M SD
SDA D A SA

Item 1. The language of the workbook is 75 124 385 416 3.14 91

clear.

Item 2. The explanations help me 6.5 145 452 338 3.06 .86

understand the subjects.

Item 3. The activities are related to real 72 183 373 372 3.04 .92

life.

Item 4. The activities enhance my interest  10.9 22.8 36.4 29.9 2.85 .97
towards the course.

Item 5. | have difficulty in implementing 371 425 136 6.8 1.90 .88
the activities

Item 6. The pictures/graphs/figures are 9.0 8.8 40.7 415 314 .92
related to the subjects.

Item 7. The pictures/graphs/figures 9.7 129 36.0 414 3.09 .96

enhance my interest towards the course.

SDA: Strongly Disagree, D: Disagree, A: Agree, SA: Strongly Agree.
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CHAPTER V

CONCLUSION AND IMPLICATIONS

The final chapter deals with the discussion of the results, conclusions drawn from the

findings, and implications for practice and future research.

5.1 Discussion of the Results

In this study, it was aimed to describe the current status of ICT education in public
primary schools through investigating Grade 8 students’ perceived ICT competencies and
their attitudes towards the ICT course, the characteristics of the teaching-learning
process of the course, the deficiencies of the IT classrooms in terms of their
appropriateness to successful implementation of the ICT program, and students’

perceptions on the ICT Student Workbook about its effectiveness.

The results showed that approximately two-third of 442 Grade 8 students (61.3%) had a
computer at home and that almost half of them (45.5%) had home access to the Internet.
However, the previous studies providing country-wide data (Aydin, Johari, & Mclsaac,
2004; OECD, 2005b; State Statistics Institute [SSI], 2006) revealed different findings. For
example, according to SSI (2006), 11.62% of households in Turkey had home computers,
and only 5.86% had access to the Internet at home. Hence, this study indicated much
higher levels of home access to computers and the Internet. Given that the sample of this
study comprises participants in the metropolitan area of I1zmit which is one of the most
industrialized cities in Turkey, the reason for this sharp difference could be ascribed to
family income (Haisken-DeNew, Pischner, & Wagner, 2001; Venegas, 2007) and
geographic region (SSI, 2006; Zappala, 2003) as the factors which influence availability
of computers and the Internet at home.

While 65.7% of boys owned a home computer, the percentage of girls having a computer
at home was found to be 56.9%. However, the results showed no significant relationship
between gender and computer ownership. This does not support the previous literature

which suggests that access to home computers is an indicator for gender differences
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(Culley, 1993; Newton & Beck, 1993; Reinen & Plomp, 1997). This finding appears to be
similar to that of Baloglu and Cevik (2008). In their study, they revealed no correlation
between home computing and gender even though they indicated that more boys had
access to home computers than girls. They stated that since the sibling status in the
students’ families was not examined, it cannot be derived from their study that parents
prefer to purchase a computer if the child is a boy. This assumption gained some support

in the present study.

The results also provided evidence that the level of parental education is strongly
associated with availability of home computers for students. This finding is consistent with
the findings of Zappala and McLaren (2002) who revealed significant correlation between
the education level of parents and computer and Internet access at home. Similarly, the
present study also suggests that students with more educated parents are more likely to
get support and help at home from their parents for the ICT course. This seems to
support the early view of Giacquinta, Baucer, and Levin (1993) and Zappala and
Considine (2001) that highly educated parents are more likely to become involved in their

children’s education at home.

5.1.1 Students’ perceived competencies

Since new technologies are introduced continually and existing ones turn out to be
outdated almost as soon as they appear (Roberts, Cover, Davies, Schneider, & Sloan,
2002), new ICT competencies appear regularly. Hence, it seems crucial for students to
have these competencies in order to have a successful future and cope with changing
world. The first aim of this study was to investigate perceived competencies of Grade 8
students on specific ICT tasks. Through this aim, the researcher tried to provide a clear

picture of if students have required ICT competencies.

Participants were provided with a list of 17 ICT competencies drawn from the objectives
of the new ICT program after examining the related literature. The results generally
showed that students perceived themselves “usually competent” in implementing the
listed tasks. More specifically, in the level of competence, the students perceived the
highest two levels for (1) use the Internet to make search, and (2) send/receive e-mail.
The reason for students’ perceptions might be considerable increase in accessibility of
the Internet in recent years (OECD, 2001a) which results in a new electronic environment

and a new culture characterizing a generation of young people who are growing up and
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living with the Internet (Wilhelm, 2002). On the other hand, the lowest perceived
competencies were: (1) use HTML codes to design a website, and (2) write a simple
program using a programming language. Those topics were not included in the previous
ICT program (MoNE, 2006), and participants were introduced to those topics for the first
time just a few months before the implementation of the questionnaire. Hence, the reason
for their low perceptions might result from their lack of familiarity and experience with

HTML codes and programming languages.

Although the findings of the present study revealed that students generally perceived
themselves proficient for both basic and advanced ICT skills, much lower perceptions
were reported for advanced ICT tasks, which may be attributed to inadequately
implemented lessons through which students would gain those skills or insufficient
amount of time spent on those subjects. Furthermore low perceptions of students may
result from their lack of practice in those subjects; hence these skills may not be familiar

to them.

Students were also asked to state their perceived competencies on some applications
software: word processor (MS Word), presentation application (MS PowerPoint),
spreadsheet software (MS Excel), database application (MS Access), and operation
system. Students’ perceptions on the software were mostly high. For all the software
except for “database application”, they perceived themselves competent. Their
perceptions were a bit lower for “database application”; they perceived themselves

“slightly competent” in MS Access.

The highest perceptions were reported for word processing software which is used to
write, edit, and print texts. In point of fact, this was not a surprising result since a large
body of research emphasizes the pervasiveness of word processor for computer use
(Kihg, 2001; Cuban, 2001; Oztok, 2007; Turnbull & Lawrence, 2002; Volman et al., 2005).
Their great experience with word processing may be the reason for students’ reporting
high perceived proficiency in using MS Word. This assumption may also help understand
the reason for lower perceptions on “database application”; students’ low experience with

the application may be the reason for their perceived weaknesses in MS Access.
The effects of gender, educational background of parents, availability of home computer,

and availability of ICT assistance at home on students’ perceived ICT competencies were

also examined in the present study. The results showed that there was no significant
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difference between boys and girls regarding perceived basic ICT skills. However, the
difference between girls and boys -in favor of boys- was found significant for perceived
higher order ICT skills. That is to say, girls perceive themselves less competent than boys
on advanced ICT tasks, which appears to support the findings of Busch’s (1995) study
that gender does affect the perception of their competencies for certain tasks, however
complex tasks seem to generate more gender differences than simple computational
tasks.

The previous research concerning gender difference in computer-related skills, in
general, has shown that males perceive themselves to be more competent than females
(Durndell & Haag, 2002; Hakkarainen et al., 2000; OECD, 2005b; Rosen & Weil, 1995;
Schottenbauer, 2004, Whitley, 1997; Young, 2000). For instance, in their study,
Hakkarainen et al. (2000) found significant differences between self-assessed ICT skills
of boys and those of girls. Likewise, a similar difference was indicated by the PISA study

of OECD (2005b), which compiled data about the performance levels of pupils worldwide.

In the literature, there are different approaches to explain gender differences in ICT. For
instance, as Watson (1997) mentioned, the finding which underlines boys’ dominance in
ICT skills may result from that girls are more likely to express negative feelings about
computers than boys are. Shashaani and Khalili (2001) also commented on this issue

and stated that boys are more likely to overestimate their abilities in computer technology.

Another reason for this finding might be low interest of girls in advanced ICT applications,
which could help understand why fewer girls than boys enroll in computer classes,
especially in programming and advanced computer courses (Collis, Kass, & Kieren,
1989; Shashaani, 1994), and why fewer women work in high-tech jobs (Volman & van
Eck, 2001).

In the present study, the effects of educational background of parents on students’ self-
reported ICT skills were also investigated. The results suggest that educational
background of mothers has a significant effect on students’ perceptions for their basic
and advanced ICT competencies. More specifically, although no general trend was
revealed, significant differences among some of the groups were determined in favor of
students with higher educated mothers. For instance, the results suggest that students

whose mothers graduated from high school consider themselves to have significantly

79



higher basic ICT competencies than students whose mothers graduated from elementary

school and students whose mothers are literate but have no diploma.

The findings show parallelism with the comments of Bowen (1978) on the effect of
educational background of parents on students. He states that "an abundance of
evidence based on major national studies with huge samples indicates a very strong and
positive relationship between the education of parents and the measured intelligence,
academic achievement, and extracurricular participation of children in school or college"
(Bowen, 1978, p. 197). The reason for the impact of parental education may be that more
educated parents are more likely to involve in activities which promote their children’s
learning (Stevenson & Baker, 1987, cited in Bogenschneider, 1997, p. 720) while less-
educated parents are less willing or unable to become involved in their children’s
education (Epstein, 1989, cited in Bogenschneider, 1997, p. 720). In their study, Zappala
and Considine (2001) underlined that parents with higher educational background are
more likely to encourage the value of higher levels of achievement, and also more likely
to provide with the psychological and educational support including materials which
students need to excel in school.

Through the light of these explanations, the reason for this finding may be explained as
that more educated mothers are more likely to enhance their children’s learning with
providing more educational support and/or more involvement in their learning activities.
However, the study revealed no significant difference in students’ perceived ICT
competencies with respect to education level of father. Fathers’ educational background

appeared with ability to explain variation in neither basic nor advanced ICT tasks.

As this study has shown, computer ownership affects students’ ICT competencies. The
results indicated that home computer users perceived themselves to have significantly
higher competencies in basic and advanced ICT tasks than their non-home using peers.
Furthermore, the impact of having a home computer connected to the Internet was found

stronger than a home computer without connection.

These are not unexpected results since a number of studies have confirmed the effect of
home computers on ICT proficiency (Geissler & Horridge, 1993, Goktas, 2006; Linn,
2005; Nichols, 1992; Selwyn, 1998; Underwood, Billingham, & Underwood, 1994). The
reason for this difference may be explained with the benefits students can derive from

greater use of computers at home. As relying on their own computers, rather than a
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shared facility, students may enjoy ease of access and use, and ultimately enhance their
ICT skills (Moule, 2003).

The results of the present study also suggest that availability of ICT assistance at home
affect students’ ICT competencies. Students who had ICT assistance at home reported
significantly higher perceptions for their competencies in both basic and advanced ICT
tasks than those of students who were not provided with such assistance by their
families. The impact of availability of home assistance for the ICT course indicated by this
study was parallel to the impact of families’ support and involvement in students’ learning
at home (Epstein & Becker, 1982; Hao & Bonstead-Bruns, 1998). The results suggest
that as involving in learning activities of students at home and providing support to their
children while they do their homework or implement the assignments given by their
teachers, families may help them develop ICT skills in subjects to which students are
introduced during the ICT course. As stated by Bleeker and Jacobs (2004), such an
involvement may guide students’ interpretations of their own learning experiences and

shapes their beliefs about their abilities to learn and the value of their learning.

5.1.2 The characteristics of the teaching-learning process of the course

One of the aims of this study was to examine the teaching-learning process of the ICT
course. The introduction of the new ICT program in primary schools has leaded a
decrease in the teacher-oriented activities and encouraged the student-centered
strategies. Teachers now must take place in the process as facilitators and team leaders
rather than the sole source of knowledge. As Ozden (2002) stated, the new program
implies new learning strategies and assessment techniques, which requires combining
the traditional and constructivist approaches. Teachers need to consider individualistic
differences of students in order to attain the most effective learning environment for the
course (cited in MoNE, 2007, p.9).

Working as a member of a team is one of the competencies which have gained in
importance recently (MoNE, 2007). As Petraglia (1998) stated that “the presence of other
learners provides students with the means to gauge their own progress which, in turn,
assists them in identifying their relative strengths and weaknesses and permits them the
insight necessary to improve their own learning” (p. 55). The results revealed that
students were extensively asked to work in groups during the ICT course. This finding

may also help understand why there is a high level of noise during lessons which
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influences students’ learning. Students generally stated that they experienced a high level
of noise during the ICT course. This may be interpreted as an indicator of more

interaction among students in IT classrooms (Maor, 1999).

IT classrooms are scheduled for 40 minutes per week for each of 6", 7" and 8" grades.
The present study revealed that the lesson time appears to be an obstacle for students to
make in-class practice on subjects. This shows parallelism with the findings of
Seferoglu’s (2007) study. In his study, IT teachers considered 40-minute-lesson time per
week to be not sufficient to accomplish the determined activities of the program.
Teachers stated that they already needed to spend some of the lesson time for
classroom routines and procedures such as maintaining laboratory order, attendance
check, and starting up computers etc. The study conducted under the authority of Ministry
of National Education also suggests that 40 minutes per week does not satisfy students;
in the study, most Grade 8 students stated that more class hour of the ICT course
(OBSS, 2004).

The results also showed that students were generally provided with real life examples
related to lesson subjects by their teachers. Therefore, it can be argued that teaching-
learning process in the course was based on real life situations which can help students’
learning be more meaningful for them (Grobecker, 1999). On the other hand, the present
study also revealed that the ICT Student Workbook was not included in the teaching-
learning process all the time and not used very effectively. The reason for this finding can
be that teachers may implement different activities other than the ones in the workbook.
They are allowed to expand the workbook activities or can implement different activities

that they have developed (ince, Senyiizlii, & Ugur, 2007).

The results showed that teachers generally control and assess students’ works. In order
to ensure that learning occurs, teachers are asked to use various assessment methods.
One of methods to assess students’ learning is digital portfolios (MoNE, 2007). A majority
of participants stated that they saved their works to put them into their digital portfolios.
This finding suggests that in order to monitor students’ efforts, progress and
achievements, digital portfolios are one of the assessment techniques teachers employ
during the course. It can be argued that in this way, teachers could also help students

develop abilities to closely monitor their own progress (Tillema, 1998).
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This study also suggests that teachers perform the tasks themselves at first, and then ask
students to do. This method seems to be in contradiction with the role of teachers in a
constructivist environment. They are expected to act as facilitators rather than the sole
source of knowledge in this approach (Poole, 2000). It can be argued that demonstrating
students exactly what they will perform may lessen students’ exploratory efforts to reach
knowledge and may direct them just to repeat their teachers’ actions. Lastly, the results
reveal that when there appears a problem in a computer case, teachers try to resolve it
immediately. Since students engage in activities which require using computers, it is quite
possible to face with software or hardware problems during the course. This finding may
imply that teachers try to lessen the influence of those problems on students’ learning as

they try to overcome them immediately.
5.1.3 Students’ attitudes towards the ICT course

Another purpose of this study was to investigate Grade 8 students’ attitudes towards the
ICT course. The results showed that students had favorable attitudes towards the course
across all domains. This is an encouraging finding since students’ attitude towards a
subject as a key factor which influences the amount of learning time and effort spent in a
particular subject can affect achievement (Vermeer & Seegers, 1998, cited in Broeck,
Damme, & Opdenakker, 2004, p. 89).

This finding appears to be in conflict with the findings of Akbaba-Altun (2006) who
reported unfavorable attitudes of students towards the course. In her study, she stated
that since the course curriculum for 4" to 8" graders was almost the same, upper grades
did not build upon their knowledge. Hence, students had lack of interest and motivation
towards the course as a result of outdated and overlapping content. The reason for
students’ positive attitudes revealed in the present study might be the revision of the
curriculum. The new content now includes much more current topics such as web-design,
programming languages, spreadsheet and database applications, and it has been divided

into eight steps each of which covers different subjects related to ICT.

The effects of gender, educational background of parents, home computer, and
availability of ICT assistance at home on students’ attitudes towards the course were also
examined in the present study. Previous research concerning gender difference in ICT
attitudes, in general, has shown that boys had more favorable attitudes towards ICT than
girls (Meelissen & Drent, 2008; Shaw & Marlow, 1999; Whitley, 1997; Young, 2000). This
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study provided parallel evidence only for confidence domain when research shifted the
focus of analyses from ICT attitudes to the ICT course attitudes. The results showed that
boys perceived themselves more confident than girls in the ICT course. On the other
hand, it is encouraging that no significant gender differences across liking and usefulness
domains were noted. Similarly, no significant effect of educational background of parents

on students’ attitudes towards the ICT course was revealed.

There is a large body of research reporting the effect of home computing on students’
attitudes towards ICT (Colley, Gale & Harris, 1994; Goktas, 2006; Kirkman, 1993;
Nichols, 1992; Selwyn, 1998). Although this study appears to provide parallel evidence
regarding the ICT course attitudes, significant differences were found only when home
computers were connected to the Internet. The results suggest that students who have
home computers with the Internet connection display significantly more favorable
attitudes towards the course across all domains than non-home using students, however,
no significant difference between non-owners and home users without connection to the
Internet was indicated. The reason might be that in the new program students are
supposed to extensively use the Internet to prepare their projects and do their homework,
and are encouraged to make use of it as a source of information (Karadag, Yiimaz &
Aktay, 2006). Students who own home computers not connected to the Internet seem to
be unable to use their computers for those purposes. Hence, this may lessen the impact

of computer ownership on the ICT course attitudes of those students.

The results of the present study also suggest that availability of ICT assistance at home
affect students’ attitudes towards the ICT course. Students who had ICT assistance at
home were found to have significantly more favorable attitudes towards the ICT course
across all domains than students who were not provided with such support by their
families. The reason for this difference may be explained by the findings of Epstein (1987,
cited in Cairns, 1994) that when parents help their children with school work at home,
they increase interaction with their children as a student at home, support and encourage
school work more and become participants in their children’s education, in turn, these
students display more positive attitudes towards school. Through the light of Epstein’s
comments, it may be said that when families assist their children at home to do their
studies or homework related to the ICT course, they can help their children develop
positive attitudes towards the course.
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5.1.4 IT Classroom deficiencies

In this study, the deficiencies of IT classrooms were also examined from the perspective
of students. In spite of the substantial amounts of money, time and energy into attempting
to increase students’ access to ICT in primary education, the results revealed that
schools were still not able to offer effective ICT facilities to students. IT classrooms have
been established in order to familiarize the students with ICT, however, the present study
suggest that they do not appear to be places where students can take full benefits of

computer technologies.

The results indicated that the major deficiency which could limit students’ use of
computers was that students generally had to share a computer with their classmates.
This finding provided support to the previous studies (Akbaba-Altun, 2006; OECD, 2005b;
OECD, 2007). It can be argued that since the classrooms are crowded and the number of

computers is limited, 2 or 3 students may need to share a computer during the lessons.

This study also showed that approximately half of students (45.9%) did not perceive their
IT classrooms to be large enough. This was an expected finding since as Akbaba-Altun
(2006) reported, “The IT classrooms at schools were placed in existing older classrooms
that were not designed according to the needs of IT classrooms at schools” (p.185). In
her study, almost all participants including primary school supervisors, principals and
computer coordinators disagreed that IT classrooms were large enough and suitable for
students. The results of the present study revealed that almost half of students had the

similar opinions for their IT classrooms.

Computer processor speed is one of the factors used to assess the quality of the
infrastructure currently available in schools. A higher processor speed allows for a wider
range of computer use and quicker response times (Plante & Beattie, 2004). According to
the results, computers equipped with low processor speed seemed to be another
obstacle in meeting the full potential of IT classrooms in schools. Almost half of students
stated that the processor speed of the computers they used in the IT classroom was not
high enough to do their studies. Similarly, it was found that many students frequently

suffered from computer hardware malfunction during lessons.

As compared to the previous studies (OECD, 2005b; World Bank, 2006b), the results

show that more students (76.5) have a school access to the Internet. Similarly, it is

85



encouraging that computers generally have necessary software for students to do their

studies, and CD and diskette drivers of most of computers work properly.

5.1.5 The ICT Student Workbook

In this study, it was also aimed to examine the effectiveness of the workbook provided for
the use of students. Students generally reported positive perceptions on the workbook.
This study showed that a clear majority of students agreed that the language of workbook
was appropriate to their level; the explanations provided in the workbook helped them
have a better understanding of the subjects and the workbook activities were based on
authentic tasks. Similarly, students had positive perceptions on the visual elements of the
workbook. The results indicated that the pictures/graphs/figures were related to the
subjects and they enhanced students’ interest towards the ICT course. Furthermore,
students mostly believe that they did not have any difficulty in implementing the course

activities.

5.2 Implications for Practice

In recent years ICT has had, and is continuing to have, a gradually more significant
impact on all aspects of society. There are only a few areas of life where ICT has not
made an impact yet. This technology expands access to, and understanding of, the world
at large. It also allows people in all areas of life to make use of the power of computer
systems as personal tools and to communicate locally and globally (OECS, 2002).
Hence, with its increasing importance, it has become significant to ensure that students

who are tomorrow's employees and adults will not grow up as ICT illiterates.

This study revealed that although students generally perceive themselves to be
competent in using ICT, their perceived high order ICT skills were not found high enough.
Teachers should give more emphasis on advanced ICT tasks, and knowledge, skills and
understandings that students develop in regard to ICTs need to be nurtured, developed

and expanded.

This study indicated significant gender differences among students in perceived
advanced ICT competencies. Boys perceived themselves to be more competent than
girls in advanced ICT tasks. There hardly seems to be a gender gap in the area of ICT

competencies of primary school students. In order to close the gender discrepancy with
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respect to ICT, girls’ level of involvement in ICT should be expanded by their teachers,
and they must be motivated to have more engagement in computing. Volman and van
Eck (2001) highlight this concern and suggest that it is important for females to not only
grow familiar with ICT, but also to develop an interest in the field too. Education could be
one of the instruments to make ICT more attractive to females. Schools should not only
prepare students by equipping them with the required ICT knowledge and skills, but
present ICT in such a way that it is attractive and interesting for both genders. In addition,
parents must become aware of their daughters’ potential, and must encourage them to
participate in computing since their attitudes and behaviors are important factors in

motivating their children to use computers (Shashaani & Khalili, 2001).

Home computers also seem to have a significant effect on students’ perceived ICT
competencies. The results highlighted that students who lacked of a personal computer
at home were at a disadvantaged position. School seems to play an important role in the
relation of students to ICT, since almost half of students stated that they do not have a
home computer. In ICT education in primary schools, the computer is not considered as a
teaching tool, but rather a subject that needs to be taught. Hence, the ICT course benefits
students without a home computer as providing them with access to computers.
However, significant differences between non-owners and owners showed that schools
need to do more for those students and provide them with more opportunities other than
access to school computers for 40 minutes a week. For example, schools can
compensate for the lack of computer experience at home by allowing students to benefit
from IT classrooms outside lesson hours. Also, parents should be informed of the
importance of having a computer at home and advised to purchase a personal computer
for their children. It is important to ensure that all students have the opportunity and are

stimulated to acquire adequate amount of computer experience.

This study also suggests that the more educated parents are, the more ICT competent
students perceive themselves. This may be in association with that less educated parents
are less likely to involve in their children’'s learning (Epstein, 1989, cited in
Bogenschneider, 1997, p. 720). Likewise, students who had home assistance related to
the ICT course reported higher perceptions for their ICT competencies. These two
findings seem to emphasize the importance of parental involvement in students’ learning.
Parents should be informed of how they can involve in and provide support to their
children’s learning, and also should be encouraged to take more part in learning activities

at home. In this way, parents can help their children develop ICT skills.
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One of the aims of this study was to examine the teaching-learning process of the ICT
course. According to the results, students think that lesson time which is 40 minutes per
week is not enough to make practice of what they have learned. Therefore, policy makers
should rethink about adequateness of the lesson time of the course. Students should
have a sufficient amount of time for their in-class practices. The results also reveal that
during lessons, students generally are shown what they will do. Teachers widely perform
the activities themselves first, and then ask students to do the same. There can be
various reasons for this finding. For example; teachers may not be aware of the
philosophy of constructivism. As it is, they should be informed of the constructivist
philosophy with in-service training, and told methods that they can employ in their
lessons. On the other hand, because of the crowded classes and limited lesson time,
they may see this technique as a good way to teach subjects in much less time. In that
case, decrease in class sizes, increasing the lesson time or releasing the intensity of the

ICT program should be taken into consideration.

In the present study, students’ attitudes towards the ICT course were also investigated. It
is encouraging that students were found to have favorable attitudes towards the course.
The results suggest that students generally feel confident in the course, they perceive the
course to be useful for them, and they like to attend the lessons. As similar to students’
perceived ICT competencies, students’ attitudes were also affected by gender,
educational background of parents and availability of home assistance for the course. On
the other hand, the analysis on the effect of computer ownership emphasized the
importance of having home access to the Internet. Having Internet connection is a
significant variable that affects students’ course attitudes positively. Although most of
students (76.5) had school access to the Internet during the ICT course; the results
suggest that schools should also strive to play a more active role in equalizing access to
the Internet for students who do not have a home access to the Internet. Parents should
be also informed of the advantages of home access to the Internet and advised to

provide their children with Internet accessibility at home.

Over the last two decades, Turkey has spent substantial effort and money in acquiring
ICT equipment for schools. However, the results showed that educationally the full
potential is far from being met. Schools are not able to offer learning environments in
which students can fully benefit from the potentials of information technologies. Computer
hardware malfunctions and computers with slow processors are two of the main

deficiencies of the IT classrooms. Therefore, technical and financial support should be
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provided to maintain the IT classrooms to the necessary extent and standards (Ozdemir
& Kilig, 2007). In order to sustain quality use and enhance the quality of students’
experience with ICT, the initial installation of ICT needs to be followed by continuing
maintenance and technical support since school computers are aging (Plante & Beattie,
2004). On the other hand, IT classrooms have too few computers with respect to the
number of students. Decreasing class sizes could be a vital step since students generally
have to share a computer with their classmates. The provision of the ICT facilities should
be such as to allow for a high computer-student interaction ratio. The study also showed
that IT classrooms were not found large enough by almost half of students. The IT
classrooms at schools were placed in existing older classrooms that were not appropriate
to the needs of IT classrooms (Akbaba-Altun, 2006). It may not be possible to redesign
existing classrooms in schools but future schools should be designed by taking into

consideration the needs of IT classrooms.

Some students stated that the activities provided in the course workbook did not enhance
their interest towards the course. Similarly, it was found that the workbook was not used
effectively during lessons. Since many students think that the workbook activities not
interesting enough, teachers might choose to develop different activities other than
employing the ones in the workbook. Therefore, policy makers should reevaluate the
activities provided in the workbook and may develop new ones which can attract

students’ interest.

5.3 Implications for Further Research

This study only describes one moment in time in this rapidly changing field of study.
Regarding the speed of the technological developments in the ICT sector and continuous
investments to improve ICT facilities at schools, the expiration date of the data may pass
by soon. That is why it is recommendable to periodically assess the state of affairs

investigated in this study.

Since the researcher aimed to provide a general snapshot of ICT education in primary
schools, future studies may focus on the different parts of this study and make in-depth
analysis to provide more detailed information. For example, future studies based on
gualitative research methods such as direct observations and interviews could light up
the hidden depths of the characteristics of the teaching-learning process of the ICT

course.
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In this study, a self-reported questionnaire was used to determine students’ ICT
competencies; hence the results are a measure of how students perceived their own
skills. Students perceived competencies may not be accurate when compared with actual
competencies; they may overestimate their skills. Further studies can make use of
different measures in determining ICT competencies. For example computer-based or
paper-based performance tests can be employed. On the other hand, students can be
provided tasks to be completed within a specified time using related computer
applications. The results may indicate different outcomes since students have personally

to prove themselves.

As students’ attitudes towards the course were investigated, gender differences were
only detected at the factor level. The reason may be that gender differences in students’
ICT attitudes may not reflect their course attitudes on account of some factors such as
relations with teachers and peers, parental encouragement, learning environment of the
course, and the curriculum etc. Further studies can focus on these concerns and their

effect on students’ ICT course attitudes.

Lastly, since the accessible sample cannot be considered representative of the whole of

Turkey, future studies are suggested with more diverse populations.
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APPENDICES

Appendix A

Primary Schools given part in the study
Bekirpasa Vakif Primary School
Fevzi Cakmak Primary School
Ford Otosan Primary School
Ibni Sina Primary School
Ibrahim Slreyya Primary School
Inkilap Primary School
Kiligarslan Primary School
Mimar Sinan Primary School
Ulugazi Primary School
Yenimahalle Primary School
50. Y1l Primary School
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Appendix B

The Study Questionnaire

Sevgili Ogrenci,

Bu galismanin amaci, sizlerin Bilisim Teknolojileri dersine yonelik distinceleriniz hakkinda bilgi edinmektir. Elde
edilen bilgiler tamamen bilimsel amaglar i¢in kullanilacak ve kimliginiz kesinlikle gizli tutulacaktir. Bu nedenle,
galismanin amacina ulasabilmesi igin litfen samimiyetle cevap veriniz ve higbir ifadeyi cevapsiz

birakmayiniz.

Yardimlariniz igin tesekkur ederiz.
Yalgin GETINKAYA

Ortadogu Teknik Universitesi

Egitim Bilimleri Yiiksek Lisans Ogrencisi

Okulunuz
Yasiniz
Cinsiyetiniz | Erkek I Kiz
Annenizin en son bitirdigi okul: Babanizin en son bitirdigi okul:
0 Okuryazar degil 7 Okuryazar degil
| Okuryazar ama bir okulu bitirmedi I Okuryazar ama bir okulu bitirmedi
7 llkokul mezunu (5 yillik) T illkokul mezunu (5 yillik)
| Ortaokul mezunu I Ortaokul mezunu
0 Lise mezunu O Lise mezunu
| Universite mezunu I Universite mezunu
J Universite Gstii (Yiiksek lisans veya doktora) J Universite Ustil (Yiiksek lisans veya doktora)
Evinizde bilgisayariniz var mi? I'Var I'Yok
Varsa Internet'e bagh mi? “1Bagh “1Bagh Degil
Evde size Bilisim Teknolojileri dersi ile ilgili yardimci olan biri var m1? [ Var Yok
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Bu bdlimde sizlerin Bilgi Teknolojileri dersinde gelistirdiginiz

becerilerinize iliskin gorisleriniz sorulmaktadir. Litfen her ifade igin,

size en uygun secgenegi, ¢arpi (X) koyarak isaretleyiniz.

Her Zaman
Yapabiliyorum

Cogu Zaman
Yapabiliyorum

Bazen
Yapabiliyorum

Higbir Zaman
Yapamiyorum

Klavye uzerindeki tuslarin gérevlerini biliyor ve amacina

L uygun olarak kullanabiliyorum.
Bilgisayarda calisirken meydana gelen donanim (klavye,
2. monitor, fare, yazici vb.) ile ilgili olusan problemleri
¢ozebiliyorum.
Bilgisayarda ¢alisirken meydana gelen yazilim (kullandiginiz
3. programlar, Windows XP vb.) ile ilgili olusan problemleri
¢ozebiliyorum.
4. Bilgisayara yardim almadan bir program kurabiliyorum.
5. Bilgisayardaki bir programi yardim almadan kaldirabiliyorum.
6 E-posta (elektronik posta) génderebiliyor ve bana génderilen
' e-postayi agabiliyorum.
7 internette arastirma yaparak istedigim bilgilere
' ulagabiliyorum.
8 internette buldugum bilgilerin dogru, uygun ve eksiksiz olup
' olmadigini arastirarak belirleyebiliyorum.
9 istenilen icerikte ve bicimde basit bir web sayfasi
' tasarlayabiliyorum.
10 Bir programlama dilinde (Visual Basic, Pascal, C vb.)
" | degiskenlerin ne anlama geldigini biliyorum.
1 Bir programlama dilinde basit bir program (6rnegin iki sayinin
" | toplamini bulma) yazabiliyorum.
Hazirladigim bir dosyayi istenilen sekilde yazicidan
12. .
cikartabiliyorum.
13 Teknoloji araglarini (dijital kameralar, tarayici, web araglari
* | vb.) ihtiya¢ duydugumda kullanabiliyorum.
14 HTML etiketlerini web sayfasi tasarlamak amaciyla
" | kullanabiliyorum.
Bilisim Teknolojileri'ni (bilgisayar, Internet, programlar vb.)
15. h e
kullanirken uymam gereken etik kurallarini biliyorum.
16 Bilgisayari kullanirken almam gereken glvenlik 6nlemlerini
| biliyorum.
CD, disket ve flash bellek gibi kayit birimlerine dosya
17. | kaydedebilir ve bu birimlerdeki kayith dosyalari bilgisayara

aktarabilirim.
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Asagidaki programlari kullanma konusunda kendinizi ne kadar

€ € E| E £
yeterli gérdiigiiniizl, size en uygun segenege carpi (X) koyarak % > 2> N2> ; = 5
belirtiniz. cz| 2 |zg| & |o¢
(] (] (] [ (]
> > > > >
1. Microsoft Word (Kelime Islemci Programi)
2. Microsoft PowerPoint (Sunu Hazirlama Programi)
3. Microsoft Excel (Elektronik Cizelge Programi)
4. Microsoft Access (Veritabani Hazirlama Programi)
5. Windows XP
Bu bélumde, Bilisim Teknolojileri dersinin islenisi hakkinda ifadeler 5 s s
verilmistir. Her ifade igin, inandiginiz ya da distndiginiz en % 5 S Eu
N
uygun secenegi, ¢arpi (X) koyarak isaretleyiniz. :_‘) 2 g -_g
0 O
T S T
1 Derste, gergek hayatta uygulayabilecegimiz érnekler
' sunuluyor.
2. Derste grup galismasi yapiyoruz.
3. Ders kitabini etkin bir sekilde kullaniyoruz.
4 Ogretmenimiz yapacaklarimizi énce kendisi yaparak bize
' gOsteriyor.
5 Ogrendiklerimizi derste uygulayabilmek igin yeterince
' zamana sahibiz.
6 Yaptigimiz galismalari triin dosyamiza koymak lzere
' kaydediyoruz.
7 Ders esnasinda galismama engel olacak diizeyde gurdltu
' oluyor.
8 Bilgisayarimizda sorun oldugunda 6gretmenimiz hemen
' mudahale ediyor.
9 Bilgisayarda yaptigimiz calismalari/6devleri 6gretmenimiz
' kontrol ediyor degderlendiriyor.
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Bu kisimda Bilisim Teknolojileri dersi hakkindaki duygu ve| @ g g S @ S
P . e s . . . . . X = o x o
dislincelerinize iligkin ifadeler verilmektedir. Her ifade igin, size en =9 S > =5
uygun olan segenegi, ¢arpi (X) koyarak isaretleyiniz. g = = E g E
¥ 8 S = ¥R
N N4
1 Derste 6grendiklerimin glinlik hayatimda bana faydali
' olacagini dustndyorum.
5 Derste yaptigimiz calismalarda basarili oldugumu
' disUniyorum.
3. Dersi eglenceli buluyorum.
4. Bilisim Teknolojileri dersi, bilgisayara yonelik ilgimi arttiriyor.
5. Dersi seviyor ve katilmaktan keyif aliyorum.
6 Dersin gelecekte is bulma olasihgimi arttiracagini
' disUniyorum.
7 Derste 6grendiklerim, diger dersler i¢in hazirladigim 6dev,
' proje vb. icin fayda saglamaktadir.
8. Derste etkinlikleri yapamamaktan korkuyorum.
9. Derste not verilmedigi igin ¢alismasam da olur.
10. | Derste 6grendiklerimizin ilgi ¢ekici oldugunu duglintyorum.

Bu kisimda ise Bilgisayar Laboratuarinizin genel durumu hakkinda bir takim ifadeler verilmistir. Liitfen
asagidaki her ifade icin Evet ya da Hayir segeneklerinden birini igaretleyiniz.

e  Kullandigim bilgisayar sorunsuz ¢aligmaktadir. JEvet [ Hayir
e Kullandigim bilgisayarda internet baglantisi vardir. JEvet [ Hayir
e  Kullandigim bilgisayari tek basima kullaniyorum. JEvet [ Hayir
e  Kullandigim bilgisayarin iglemci hizi galismalarimi yapmak igin yeterlidir. JEvet OHayir
. Kullandigim bilgisayarda dersimiz icin gerekli olan programlar yuklidur. “1Evet [1Hayir
. Kullandigim bilgisayarda CD ve disket suriiculeri calismaktadir. “TEvet [1Hayir
e  Bilgisayar laboratuarimiz yeterince buyuktir. IEvet [ Hayir
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Bu kisimda Bilisim Teknolojileri ders kitabiniza iligkin ifadeler
verilmistir. Her ifade igin, size en uygun olan segenegi ¢arpi (X)
koyarak isaretleyiniz.

Kesinlikle
Katiliyorum
Katiliyorum

Katilmiyorum

Kesinlikle

Katilmiyorum

1. Ders kitabinin dili acik ve anlasilirdir.
5 Ders kitabinda yer alan aciklamalar konulari anlamama
' yardimci olmaktadir.
3 Ders kitabindaki etkinlikler gercek hayatta
' kargilagabilecegimiz niteliktedir.
4. Ders kitabindaki etkinlikler derse olan ilgimi arttirmaktadir.
5. Ders kitabindaki etkinlikleri yapmakta zorlaniyorum.
6 Ders kitabindaki resimler/grafikler/sekiller isledigimiz
' konularla iligkilidir.
7 Ders kitabindaki resimler/grafikler/sekiller konuya olan ilgimi
' arttirmaktadir.

Yukarida belirtilen konular ile ilgili baska belirtmek istedikleriniz varsa yaziniz.

Anket sorulari bitmistir. Zaman ayirdiginiz i¢in tesekkiir ederim.

108



Appendix C

Students’ ICT competencies by education level of parents

Basic ICT Competencies by education level of mother

%

Item Education level of mother Mean SD
S U A
I1. Identify keys on  Not literate .0 231 615 154 2.92 .62
a keyboard Literate but no diploma 0 296 37.1 333 3.03 .80
Elementary school 1.2 185 287 51.6 3.30 .81
Middle school 14 8.7 29.0 60.9 3.49 71
High school 1.9 11.3 226 642 3.49 77
University .0 158 26.3 57.9 3.42 .76
16. Send/receive e-  Not literate 3.8 154 616 19.2 2.96 72
mail Literate but no diploma .0 222 259 519 329 .82
Elementary school 121 105 157 617 3.27 1.06
Middle school 2.9 7.2 21.7 68.2 3.55 75
High school .0 3.8 5.7 90.5 3.86 44
University .0 .0 158 84.2 3.84 .37
I7. Use the Internet  Not literate .0 154 50.0 34.6 3.19 .69
to make search Literate but no diploma .0 74 222 704 3.62 .62
Elementary school 2.0 8.9 153 738 3.60 .73
Middle school 14 43 26.1 68.2 3.60 .64
High school .0 3.8 7.5 88.7 3.84 .45
University .0 5.3 105 84.2 3.78 .53
18. Identify the Not literate 7.7 30.8 46.2 153 2.69 .83
accuracy of Literate but no diploma 11.1 112 29.6 481 3.14 1.02
information found Elementary school 56 129 319 496 3.25 .88
Middle school .0 159 334 507 3.34 74
High school .0 11.3 170 717 3.60 .68
University .0 5.3 421 526 3.47 61
112. Use a printer to  Not literate 115 19.2 46.2 231 2.80 .93
take print-out Literate but no diploma 11.1 185 185 51.9 3.11 1.08
Elementary school 8.1 109 221 58.9 3.31 .96
Middle school 4.3 8.7 18.8 68.2 3.50 .83
High school 3.8 3.8 132 792 3.67 72
University .0 105 158 737 3.63 .68
113.Use technology  Not literate .0 346 57.7 7.7 2.73 .60
devices when Literate but no diploma 7.4 7.4 185 66.7 3.44 .93
needed Elementary school 81 141 165 613 3.31 .99
Middle school 5.8 8.7 26.1 594 3.39 .87
High school .0 7.5 17.0 755 3.67 .61
University .0 105 106 78.9 3.68 .67
115. Identify ethical ~ Not literate 3.8 30.8 346 308 2.92 .89
issues related to Literate but no diploma 259 148 112 481 281 130
use of ICT Elementary school 52 181 295 472 3.8 91
Middle school 2.9 203 21.7 551 3.28 .89
High school 5.7 5.7 132 754 3.58 .84
University 105 105 105 685 3.36 1.06
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Basic ICT Competencies by education level of mother (continued)

%

Item Education level of mother Mean SD
N S U A
116. Identify the Not literate 7.7 23.1 19.2 50.0 3.11 1.03
safety rules using Literate but no diploma 185 111 222 481 3.00 1.17
computers Elementary school 4.4 12.1  23.8 59.7 3.38 .86
Middle school 5.8 8.7 29.0 56.5 3.36 .87
High school 1.9 75 11.3 793 3.67 .70
University .0 10.5 5.3 84.2 3.73 .65
117. Save afile to Not literate .0 385 19.2 423 3.03 91
external memories  Literate but no diploma 148 222 259 371 285 1.09
Elementary school 109 129 141 621 3.27 1.05
Middle school 5.8 4.3 23.2 66.7 3.50 .83
High school 1.9 3.8 170 773 3.69 .63
University .0 10.5 5.3 84.2 3.73 .65
N= Never Competent, S=Sometimes Competent, U= Usually Competent, A= Always Competent
Advanced ICT Competencies by education level of mother
%
Item Education level of mother Mean SD
S U A
12. Solve hardware  Not literate .0 65.4 23.1 115 2.46 .70
problems Literate but no diploma 0 556 29.6 148 259 74
Elementary school 7.3 29.8 306 323 2.87 .94
Middle school 2.9 39.1 203 377 2.92 .94
High school 1.9 151 321 509 3.32 .80
University .0 158 579 263 3.10 .65
13. Solve software Not literate 115 615 192 7.8 2.23 .76
problems Literate but no diploma 11.1 593 148 148 233 .87
Elementary school 169 323 274 234 2.57 1.02
Middle school 8.7 377 319 217 2.66 91
High school 1.9 264 340 377 3.07 .85
University .0 36.8 316 316 2.94 .84
14. Install a program  Not literate 154 346 385 115 2.46 .90
Literate but no diploma 148 519 185 1438 2.33 91
Elementary school 145 270 222 36.3 2.80 1.08
Middle school 174 246 188 39.2 2.79 1.14
High school 5.7 20.8 189 546 3.22 .97
University .0 26.3 36.8 36.9 3.10 .80
15. Uninstall a Not literate 154 308 385 153 2.53 .94
program Literate but no diploma 185 259 37.0 186 2.55 1.01
Elementary school 9.7 165 222 516 3.15 1.02
Middle school 5.8 217 305 420 3.08 .93
High school 5.7 151 132 66.0 3.39 .94
University 5.3 105 211 631 3.42 .90
19. Design a Not literate 3.8 50.0 30.8 154 2.57 .80
website Literate but no diploma 185 370 186 259 251 1.08
Elementary school 21.0 355 217 218 2.44 1.05
Middle school 13.0 348 159 36.3 2.75 1.09
High school 151 245 264 340 279 1.08
University 105 368 211 31.6 2.73 1.04
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Advanced ICT Competencies by education level of mother (continued)

%

Item Education level of mother Mean SD
S U A
110. Define Not literate 19.2 50.0 30.8 .0 2.11 71
variables in a Literate but no diploma 111 519 74 296 255 1.05
programming Elementary school 6.5 323 23.0 382 2.93 .98
language Middle school 101 304 348 247 273 .94
High school 9.4 283 226 39.7 2.92 1.03
University 105 526 263 106 236 .83
111. Write a simple  Not literate 19.2 577 19.2 3.9 2.07 74
program using a Literate but no diploma 296 333 185 186 2.25 1.09
programming Elementary school 17.7 419 181 223 2.44 1.02
language Middle school 31.9 304 232 145 2.20 1.05
High school 13.2 39.6 189 283 2.62 1.04
University .0 47.4 36.8 15.8 2.68 74
114. Use HTML Not literate 23.1 50.0 19.2 7.7 2.11 .86
codes to design a Literate but no diploma 370 297 148 185 214 1.13
website Elementary school 258 335 230 177 232 1.04
Middle school 24.7 21.7 319 217 2.50 1.09
High school 226 208 226 340 267 1.17
University 26.3 31.6 105 31.6 2.47 1.21

N= Never Competent, S=Sometimes Competent, U= Usually Competent, A= Always Competent
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Basic ICT Competencies by education level of father

%

Item Education level of father Mean SD
S U A
11. Identify keys on  Literate but no diploma .0 23.0 385 385 3.15 .80
a keyboard Elementary school 1.2 182 370 436 3.23 .78
Middle school .8 220 26.0 512 3.27 .83
High school 1.0 11.8 248 624 3.48 74
University 25 7.5 275 625 3.50 .75
16. Send/receive e-  Literate but no diploma .0 23.0 385 385 3.15 .80
mail Elementary school 139 121 213 527 312 109
Middle school 5.7 8.9 20.4 65.0 3.44 .87
High school 1.0 7.9 139 77.2 3.67 .66
University 5.0 25 10.0 825 3.70 .75
17. Use the Internet  Literate but no diploma .0 7.7 46.1  46.2 3.38 .65
to make search Elementary school .6 7.9 188 727 3.63 .65
Middle school 24 6.5 252 65.9 3.54 72
High school 2.0 7.9 9.9 80.2 3.68 .70
University .0 10.0 7.5 82.5 3.72 .64
18. Identify the Literate but no diploma .0 231 538 231 3.00 .70
accuracy of Elementary school 55 152 338 455 3.19 .88
information found Middle school 49 13.0 293 528 330 .87
High school 4.0 149 237 574 3.34 .87
University .0 5.0 40.0 55.0 3.50 .59
112. Use a printer to  Literate but no diploma .0 154 384 46.2 3.30 .75
take print-out Elementary school 103 115 309 473 3.15 .99
Middle school 7.3 8.1 179 66.7 3.43 .92
High school 5.0 119 118 713 3.49 .89
University .0 100 125 775 3.67 .65
113.Use technology Literate but no diploma .0 7.7 615 30.8 3.23 .59
devices when Elementary school 9.1 188 188 533 316 1.03
needed Middle school 49 122 260 569 334 .87
High school 5.0 8.9 13.8 723 3.53 .85
University .0 5.0 125 825 3.77 .53
115. Identify ethical  Literate but no diploma 7.7 385 307 231 2.69 .94
issues related to Elementary school 7.3 18.8 248 491 3.15 .97
use of ICT Middle school 7.3 187 285 455 3.12 .96
High school 4.0 139 207 614 3.39 .87
University 5.0 75 20.0 675 3.50 .84
116. Identify the Literate but no diploma 154 154 30.7 385 2.92 1.11
safety rules using Elementary school 6.1 12.7 242 57.0 3.32 91
computers Middle school 7.3 106 211 61.0 3.35 .94
High school 2.0 129 178 67.3 3.50 .79
University .0 5.0 225 725 3.67 .57
117. Save afile to Literate but no diploma .0 23.1 30.7 46.2 3.23 .83
external memories  Elementary school 115 170 127 588 3.18 1.09
Middle school 106 114 195 585 3.26 1.03
High school 3.0 6.9 20.8 69.3 3.56 .75
University 25 7.5 7.5 82.5 3.70 72

N= Never Competent, S=Sometimes Competent, U= Usually Competent, A= Always Competent
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Advanced ICT Competencies by education level of father

Item Education level of father Mean SD
S U A
12. Solve hardware  Literate but no diploma .0 846 154 .0 2.15 .37
problems Elementary school 42 400 285 273 278 .89
Middle school 8.9 309 285 317 2.82 .98
High school 3.0 238 247 485 3.18 .90
University .0 125 575 30.0 3.17 .63
13. Solve software Literate but no diploma .0 84.6 154 .0 2.15 .37
problems Elementary school 182 400 242 176 241 .98
Middle school 146 333 277 244 2.61 1.01
High school 6.9 28.7 327 317 2.89 .93
University .0 300 350 350 3.05 .81
14. Install a program  Literate but no diploma .0 615 30.8 7.7 2.46 .66
Elementary school 152 321 254 273 2.64 1.04
Middle school 16.3 227 22.0 39.0 2.83 111
High school 129 248 16.8 455 2.95 1.10
University 25 225 250 50.0 3.22 .89
15. Uninstall a Literate but no diploma .0 53.8 30.8 154 2.61 .76
program Elementary school 109 188 224 479 3.07 1.05
Middle school 114 186 285 415 3.00 1.03
High school 7.9 158 228 535 3.21 .98
University 25 100 20.0 675 3.52 .78
19. Design a Literate but no diploma .0 69.2 30.8 .0 2.30 .48
website Elementary school 170 382 21.8 23.0 250 1.02
Middle school 236 284 17.1 30.9 2.55 1.01
High school 149 36.6 19.8 287 2.62 1.05
University 125 275 375 225 2.70 .96
110. Define Literate but no diploma 154 76.9 7.7 .0 1.92 49
variables in a Elementary school 8.5 36.3 170 382 2.84 1.03
programming Middle school 7.3 20.3 285 439 3.08 .96
language High school 109 356 31.7 2138 2.64 .94
University 5.0 55.0 30.0 10.0 2.45 74
111. Write a simple  Literate but no diploma 7.7 69.2 231 .0 2.15 .55
program using a Elementary school 20.0 388 218 194 2.40 1.01
programming Middle school 31.7 309 154 220 2.27 1.13
language High school 129 465 178 2238 2.50 .98
University .0 525 30.0 175 2.65 .76
114. Use HTML Literate but no diploma 231 69.2 7.7 .0 1.84 .55
codes to design a  Elementary school 279 382 218 121 2.18 .97
website Middle school 285 202 203 220 244 112
High school 178 31.7 19.8 30.7 2.63 1.10
University 30,0 175 225 30.0 2.52 1.02

N= Never Competent, S=Sometimes Competent, U= Usually Competent, A= Always Competent
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Appendix D

Students’ ICT competencies by computer ownership

Basic ICT Competencies by computer ownership

%

Iltem Computer ownership Mean SD
N S U A

11. Identify keys on  Yes (Cl) 1.0 9.5 26.3 63.2 3.51 .70
a keyboard Yes (NCI) 100 329 571 347 67

No 1.8 28.7 338 357 3.03 .84
16. Send/receive e-  Yes (Cl) 3.0 7.0 149 751 3.62 .74
mail Yes (NCI) 11.4 43 229 614 334 1.00

No 111 152 217 520 3.14 1.04
17. Use the Internet  Yes (Cl) 5 4.5 149 80.1 3.74 .55
to make search Yes (NCI) 129 228 643 351 71

No 2.9 9.4 204 673 3.52 .78
18. Identify the Yes (CI) 3.5 8.0 328 557 3.40 .78
accuracy of Yes (NCI) 2.9 11.4 40.0 457 3.28 .78
information found ~ No 58 216 264 462 312 .94
112. Use a printerto  Yes (Cl) 25 5.5 169 751 3.64 .69
take print-out Yes (NCI) 5.7 143 243 557 3.30 .92

No 129 152 257 46.2 3.05 1.06
113.Use technology  Yes (Cl) 25 5.0 209 716 3.61 .69
devices when Yes (NCI) 7.1 15.7 157 615 3.31 .98
needed No 94 216 216 474 307 103
115. Identify ethical ~ Yes (CI) 1.0 119 249 622 3.48 74
issues related to Yes (NCI) 4.3 186 27.1 50.0 3.22 .90
use of ICT No 135 228 234 403 290 1.08
116. Identify the Yes (CI) 1.0 6.5 204 721 3.63 .64
safety rules using Yes (NCI) 14 100 271 615 3.48 .73
computers No 11.7 181 216 486 3.07 1.06
117. Save a file to Yes (Cl) 35 8.0 169 71.6 3.56 .78
external memories  Yes (NCI) 1.4 43 100 843 377 .59

No 16.4 211 187 438 2.90 1.14

Cl= Connected to the Internet, NCl= Not connected to the Internet
N= Never Competent, S=Sometimes Competent, U= Usually Competent, A= Always Competent
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Advanced ICT competencies by computer ownership

%

Item Computer ownership Mean SD
N S U A
12. Solve hardware Yes (1) 25 224 343 4038 3.13 .84
problems Yes (2) 43 329 228 400 2098 .95
No 76 444 275 205 2.60 .89
13. Solve software Yes (1) 109 274 343 274 2.78 .97
problems Yes (2) 4.3 443 300 214 2.68 .86
No 175 427 193 205 2.42 1.00
14. Install a program Yes (1) 104 189 224 483 3.08 1.04
Yes (2) 8.6 229 371 314 291 .94
No 18.7 403 170 240 2.46 1.05
15. Uninstall a program Yes (1) 35 129 209 627 3.42 .84
Yes (2) 5.7 8.6 314 543 3.34 .86
No 175 287 251 287 2.64 1.07
19. Design a website Yes (1) 159 292 249 299 2.68 1.06
Yes (2) 129 429 171 27.1 2.58 1.02
No 21.1 385 199 205 2.39 1.03
110. Define variables in Yes (1) 6.0 348 254 338 2.87 .95
a programming Yes (2) 157 243 214 386 282 101
language No 8.8 385 246 281 2.71 .97
111. Write a simple Yes (1) 139 433 214 214 2.50 .98
program using a Yes (2) 257 329 257 15.7 2.31 1.02
programming language  No 23.4 403 158 205 233 1.05
114. Use HTML codesto  Yes (1) 154 318 289 239 2.61 1.01
design a website Yes (2) 329 30.0 242 129 2.17 1.03
No 351 298 158 193 2.19 1.01

Cl= Connected to the Internet, NCI= Not connected to the Internet
N= Never Competent, S=Sometimes Competent, U= Usually Competent, A= Always Competent
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Appendix E

Students’ ICT competencies by availability of ICT assistance at home

Basic ICT competencies by availability of ICT assistance at home

; %
ltem ICT ilshsstance Mean sD
at home N S U A

11. Identify keys on a keyboard Yes .0 10.7 289 604 349 .68

No 1.7 20.1 311 471 3.23 .82
16. Send/receive e-mail Yes 4.0 6.0 16.8 732 3.59 a7

No 9.2 11.6 198 594 3.29 .99
I7. Use the Internet to make Yes 1.3 54 10.7 826 3.74 .61
search No 14 88 222 676 355 .71
18. Identify the accuracy of Yes 34 127 33.6 503 3.30 .82
information found No 48 143 304 505 326 .87
112. Use a printer to take print- Yes 4.7 6.0 195 69.8 3.54 .80
out No 82 130 225 563 326 .97
113.Use technology devices Yes 3.4 73 168 725 3.58 77
Whenneeded No 72 160 222 546 324 .96
115. Identify ethical issues Yes 34 100 235 631 3.46 .80
related to use of ICT No 78 208 253 461 309 .98
116. Identify the safety rules Yes 4.0 81 201 678 3.51 .81
using computers No 58 133 229 580 333 .91
117. Save a file to external Yes 4.7 8.1 147 725 3.55 .83
memories No 99 147 174 580 323 1.03

N= Never Competent, S=Sometimes Competent, U= Usually Competent, A= Always Competent
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Advanced ICT competencies

ICT assistance

%

Item at home Mean SD
N S U A
I12. Solve hardware problems Yes 21 248 322 409 3.12 .85
No 6.1 36.5 287 287 2.79 .92
13. Solve software problems Yes 26 26.2 403 30.9 2.99 .82
No 174 410 215 201 2.44 1.00
14. Install a program Yes 53 208 289 450 3.13 .92
No 174 314 195 317 2.65 1.01
I5. Uninstall a program Yes 20 168 228 584 3.37 .83
No 13.0 19.1 249 430 2.97 1.06
19. Design a website Yes 93 309 242 356 2.85 1.01
No 215 372 205 20.8 2.40 1.02
110. Define variables in a Yes 6.0 336 282 322 2.86 .94
programming language No 99 352 225 324 277 101
I111. Write a simple program Yes 135 409 221 235 2.55 .99
using a programming language No 225 403 188 184 233 1.02
114. Use HTML codes to design Yes 155 248 275 322 2.76 1.06
a website No 311 338 208 143 218 103

N= Never Competent, S=Sometimes Competent, U= Usually Competent, A= Always Competent
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Appendix F

Students’ attitudes towards the ICT course by gender

%
Item Gender Mean SD
SDA D A SA

Item 1 Female 1.4 3.2 31.2 64.2 3.58 .62
Male 2.2 6.3 339 576 3.46 71
Item 2 Female 2.3 5.5 51.8 404 3.30 .67
Male 4.0 6.7 49.1 40.2 3.25 75
Item 3 Female 24 128 339 509 3.33 .78
Male 4.0 147 344 469 3.24 .84
Item 4 Female 2.7 10.6 36.7 50.0 3.33 a7
Male 54 156 299 491 3.22 .90
Item 5 Female 1.8 13.3 349 50.0 3.33 77
Male 4.9 156 304 491 3.23 .88
Item 6 Female 1.4 6.0 353 573 3.48 .67
Male 27 174 308 491 3.26 .84
Item 7 Female 2.3 6.4 25.7 65.6 3.54 71
Male 3.6 143 33.0 491 3.27 .83
Item 8 Female 31.3 440 197 5.0 1.98 .84
Male 447 317 205 3.1 1.82 .86
Item 9 Female 36.7 349 156 1238 2.04 1.01
Male 28.1 299 174 246 2.38 1.13
Item 10 Female 2.8 12.8 358 486 3.30 .79
Male 3.6 147 36.2 455 3.23 .83

SDA= Strongly disagree, D= Disagree, A= Agree, SA= Strongly agree
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Appendix G

Students’ attitudes towards the ICT course by education level of parents

Students’ attitudes towards the ICT course by mother education level

%

Iltem Education level of mother Mean SD
SDA D A SA
Item 1 Not literate 3.8 38 193 731 361 75
Literate but no diploma .0 74 37.0 556 3.48 .64
Elementary school 1.6 4.4 32.7 613 3.53 .66
Middle school .0 58 333 609 355 .61
High school 5.7 57 395 491 3.32 .83
University .0 .0 211 78.9 3.78 42
Item 2 Not literate .0 3.8 347 615 357 .58
Literate but no diploma 14.8 74 556 222 2.85 .95
Elementary school 2.8 6.9 54.4 359 3.23 .70
Middle school 14 87 522 377 326 .68
High school 3.8 19 434 509 341 72
University .0 .0 26.3 737 3.73 .45
Iltem 3 Not literate .0 3.8 385 57.7 3.53 .58
Literate but no diploma 11.2 148 444 296 292 .96
Elementary school 3.2 10.1 36.3 504  3.33 .79
Middle school 14 246 334 406 3.13 .84
High school 3.8 20.8 208 546 3.26 .92
University .0 158 26.3 57.9 3.42 a7
Item 4 Not literate .0 115 308 57.7 346 71
Literate but no diploma 111 185 370 334 2.92 1,00
Elementary school 2.8 149 355 46.8 3.26 .81
Middle school 43 58 319 580 343 79
High school 7.5 132 302 491 320 .95
University 5.3 105 158 684  3.47 .90
Iltem 5 Not literate 3.8 154 269 539 3.30 .88
Literate but no diploma .0 3.7 55.6 40.7 3.37 .56
Elementary school 3.6 121 319 524 3.33 .83
Middle school 2.9 20.3 319 449 318 .86
High school 3.8 226 302 434 313 .90
University 5.3 158 26.3 526  3.26 .93
Item 6 Not literate .0 19.2 77 731 353 .81
Literate but no diploma .0 222 37.0 4038 3.18 .79
Elementary school 2.0 11.7 30.2 656.1 3.40 77
Middle school 2.9 72 435 464  3.33 74
High school 3.8 13.2 340 490 3.28 .84
University .0 .0 579 421 3.42 .51
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Students’ attitudes towards the ICT course by mother education level (continued)

%

Item Education level of mother Mean SD
SDA D A SA
Item 7 Not literate 3.8 7.7 346 539 3.38 .80
Literate but no diploma 3.7 111 29.6 55.6 3.37 .84
Elementary school 2.4 11.7 299 56.0 3.39 .79
Middle school 2.9 8.7 333 551 3.40 77
High school 3.8 11.3 17.0 679 349 .85
University 5.3 .0 36.8 579 347 77
Item 8 Not literate 50.0 308 115 7.7 1.76 .95
Literate but no diploma 296 370 29.7 37 2.07 .87
Elementary school 347 359 250 44 1.99 .88
Middle school 449 377 159 15 1.73 .78
High school 415 453 75 5.7 1.77 .82
University 421 526 53 .0 1.63 .60
Item 9 Not literate 269 346 154 231 234 1,13
Literate but no diploma 222 259 296 223 251 1,09
Elementary school 33.1 319 153 197 2.21 1,11
Middle school 36.2 319 174 145 210 1,06
High school 358 321 151 170 213 1,09
University 211 473 158 1538 2.26 .99
Item 10 Not literate .0 154 308 538 3.38 .75
Literate but no diploma 111 148 222 519 3.14 1,06
Elementary school 2.8 13.7 315 520 3.32 .82
Middle school 2.9 58 536 377 3.26 .70
High school 3.8 208 396 358 3.07 .85
University .0 211 473 316 3.10 74

SDA= Strongly disagree, D= Disagree, A= Agree, SA= Strongly agree
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Students’ attitudes towards the ICT course by father education level

%

Item Education level of father Mean SD
SDA D A SA
Item 1 Literate but no diploma .0 7.7 38,5 538 3.46 .66
Elementary school 2.4 5.5 30.3 61.8 3.52 71
Middle school .8 41 325 626 3.57 .62
High school 3.0 59 36.6 545 343 74
University .0 .0 30.0 700 3.70 .46
Item 2 Literate but no diploma .0 7.7 69.2 23.1 3.15 .55
Elementary school 4.2 6.7 546 345 3.19 74
Middle school 3.3 7.3 48.7 407 3.27 74
High school 3.0 59 465 446 3.33 72
University .0 .0 425 575 3.58 .50
Item 3 Literate but no diploma .0 7.7 38.5 53.8 3.46 .66
Elementary school 4.2 8.5 34.6 527 3.36 .81
Middle school 4.1 16.3 341 455 3.21 .86
High school 2.0 158 35.7 465 3.27 .80
University .0 250 275 475 3.23 .83
ltem 4 Literate but no diploma .0 30.8 23.0 46.2 3.15 .90
Elementary school 3.6 115 40.7 44.2 3.25 .80
Middle school 4.9 122 276 553 333 .87
High school 4.0 149 336 475 3.25 .85
University 5.0 125 225 60.0 3.38 .90
Item 5 Literate but no diploma .0 154 231 615 3.46 .78
Elementary school 4.3 109 309 539 335 .84
Middle school 1.6 179 317 488 3.28 81
High school 4.0 148 386 426 3.20 .84
University 5.0 175 300 475 3.20 91
Iltem 6 Literate but no diploma .0 154 154 69.2 3.54 .78
Elementary school 1.2 115 315 558 3.42 .74
Middle school 3.3 105 350 512 334 .80
High school 3.0 158 30.7 505 3.29 .84
University .0 5.0 45.0 50.0 3.45 .60
Item 7 Literate but no diploma 7.7 154 231 538 3.23 1.01
Elementary school 3.0 8.5 309 57.6 3.43 77
Middle school 33 16.2 252 553 3.33 .86
High school 2.0 9.9 327 554 342 .75
University 25 .0 30.0 675 3.63 .63
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Students’ attitudes towards the ICT course by father education level (continued)

%

Item Education level of father Mean SD
SDA D A SA
Item 8 Literate but no diploma 30.8 5338 7.7 7.7 1.92 .86
Elementary school 333 382 212 73 2.02 .92
Middle school 439 350 195 16 1.79 .81
High school 386 366 228 20 1.88 .83
University 400 425 150 25 1.80 .79
Iltem 9 Literate but no diploma 30.8 384 7.7 231 2.23 1.17
Elementary school 352 272 176 20.0 2.22 1.13
Middle school 333 293 179 195 224 1.12
High school 317 386 158 139 212 1.01
University 200 450 125 225 238 1.05
Item 10 Literate but no diploma .0 23.1 231 538 3.31 .85
Elementary school 5.5 157 26.7 521 3.25 91
Middle school 1.6 8.9 39.1 504 3.38 71
High school 3.0 129 445 39.6 3.21 77
University .0 20.0 475 325 313 72

SDA= Strongly disagree, D= Disagree, A= Agree, SA= Strongly agree
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Appendix H

Students’ attitudes towards the ICT course by computer ownership

%

Iltem gvc\)/nmeﬁl;thei; Mean SD
SDA D A SA

Item 1 Yes (1) 1.0 45 274 67.1 3.61 .62
Yes (2) 1.4 1.4 386 586 354 61

No 29 6.4 36.3 544 3.42 74

Item 2 Yes (1) 1.0 3.5 46.8 48.7 3.43 .61
Yes (2) 1.4 4.3 55.7 38.6 3.31 .63

No 6.4 9.9 526 311 3.08 .81

Item 3 Yes (1) 2.0 10.0 33.8 54.2 3.40 .75
Yes (2) 29 171 343 457 3.23 84

No 4.7 17.0 345 438 3.18 .88

Item 4 Yes (1) 4.0 10.0 234 62.6 3.45 .83
Yes (2) 29 142 48.6 343 3.14 77

No 4.6 16.4 38.6 404 3.15 .86

ltem 5 Yes (1) 2.5 10.0 30.8 56.7 3.42 77
Yes (2) 1.4 171 386 429 3.23 78

No 5.3 18.7 32.2 438 3.15 91

Item 6 Yes (1) 2.0 3.5 358 58.7 3.51 .66
Yes (2) .0 129 30.0 57.1 3.44 71

No 29 21.1 31.0 450 3.18 .87

Item 7 Yes (1) 3.0 6.0 29.4 61.6 3.50 .74
Yes (2) 0 114 372 514 3.40 69

No 4.1 152 26.3 544 3.31 .88

Item 8 Yes (1) 44.3 323 179 5.5 1.85 91
Yes (2) 37.1 343 27.2 1.4 1.93 .84

No 31.0 456 199 35 1.96 .81

Iltem 9 Yes (1) 36.8 294 154 184 2.15 1.11
Yes (2) 271 271 200 258 244 115

No 29.2 380 164 164 2.20 1.04

Item 10 Yes (1) 2.5 109 39.8 46.8 3.31 .76
Yes (2) 1.4 114 38.6 48.6 3.34 .74

No 4.7 18.1 304 46.8 3.19 .90

1= Connected to the Internet, 2= Not connected to the Internet
SDA-= Strongly disagree, D= Disagree, A= Agree, SA= Strongly agree
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Appendix |

Students’ attitudes towards the ICT course by availability of ICT assistance at home

0,
ICT assistance %

Item at home Mean SD
SDA D A SA
Item 1 Yes 7 6.0 275 658 3.58 .64
No 2.4 4.1 351 584 3.49 .69
Item 2 Yes 13 54 430 503 342 .66
No 4.1 6.5 542 352 320 73
Item 3 Yes 7 141 30.2 55.0 3.40 75
No 4.4 13.7 36.2 457 3.23 .85
Item 4 Yes 2.0 6.7 316 59.7 3.49 71
No 51 16.4 341 444 3.18 .89
Item 5 Yes 2.7 9.4 335 544 3.40 77
No 3.8 171 320 471 3.23 .86
Item 6 Yes 2.7 6.0 329 584 3.47 .73
No 1.7 147 33.1 50.5 3.32 .79
Item 7 Yes 2.7 4.0 242 69.1 3.60 .70
No 3.1 13.7 32.0 51.2 3.31 .82
Item 8 Yes 409 389 168 34 1.83 .83
No 36.5 372 219 44 1.94 .87
Item 9 Yes 36.9 275 155 20.1 2.19 1,14
No 30.0 348 171 181 2.23 1,07
Item 10 Yes 2.7 121 36.2 49.0 3.32 .79
No 34 147 35.8 46.1 3.25 .83

SDA-= Strongly disagree, D= Disagree, A= Agree, SA= Strongly agree
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