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Abstract This study examines how pre-service ICT
teachers who are equipped with technological, pedagogi-
cal, and content knowledge, meet challenges in their
teaching practices. This study aims to portray Turkish
elementary ICT teachers’ characteristics regarding their
perceptions about teaching and their competencies. The
data were collected by administering questionnaires to a
total of 1,568 pre-service teachers. Moreover, 33 pre-ser-
vice ICT teachers were interviewed, and 8 pre-service
classroom observations were conducted to gain an in-depth
understanding of the participants. Lesson plans were also
analyzed during the data collection process. The results
showed that the perceptions of the pre-service ICT teachers
were generally positive about teaching. However, some
negative points were also identified in their perceptions and
competencies. The results of this study might shed light on
who chooses ICT teaching as a profession, how ICT
teachers are educated, and what career paths they follow.
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Introduction

The integration of technology into today’s classrooms is
indispensible. When teachers choose to use technology in
the classroom, a marked change may occur in student
learning (Chai 2010). Morrison and Lowther (2004) illus-
trate this by stating that computers make a difference in
student learning provided that teachers are mindful of the
way they make their students use computer technology in
the classroom. Similarly, Ertmer (2005) reports that
although more teachers integrate technology into their
educational activities, the way they implement this still
remains a question. For instance, several studies found that
even though teachers used technology in their basic level
tasks, they failed to integrate it into more complex activi-
ties (Barron et al. 2003; Ertmer 2005). Turkey is not an
exception in this situation. While almost all elementary
schools provide computer-assisted education (OECD report
2005), it is questionable whether computers are being used
effectively in Turkish classrooms (Yildirim 2007). In a
study conducted in Turkey, Yildirim (2007) concluded that
teachers’ views and capabilities, their computer literacy
levels and attitudes toward technology affected the inte-
gration of technology into their classes. Since 1997, great
efforts have been made in Turkey to inform teachers about
Information and Communication Technologies (ICT) via
pre-service and in-service training programs to make cur-
ricula more ICT-based, and to spread guidance and con-
sultation services throughout the Country (OECD report
2005). ICT teachers are expected to perform a key role in
the integration of technology in schools across Turkey.
Discovering the characteristics of pre-service ICT teachers
is a worthwhile effort as it will not only shed light on their
education, but also help ensure effective integration of
technology in teaching and learning environments.
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ICT Teacher Training

As a result of the recent developments in technology, the
focal point of technology integration has shifted from
learning about ICT to learning through ICT. This has also
focused the interest of teachers on how to teach both inside
and outside the school using the Internet or educational
software  incorporated into students’ assignments
(EURYDICE 2001; Law and Plomp 2003). Because of this
shift, the role of ICT teachers has also changed. According
to Law and Plomp (2003), the roles and practices of
teachers who are responsible for integrating technology
into education differ from Country to Country. As men-
tioned in Law and Plomp (2003), schools in the developed
world employ a computer-related person to provide tech-
nical or instructional support to their users. In the USA, for
example, many schools have a computer or technological
supervisor. These members of staff also play an active role
in integrating technology into education (Anderson and
Dexter 2003). Similarly, the French government has deci-
ded that all schools will have computer coordinators to help
teachers integrate technology into their teaching practices
(Reigner 2003). These teachers also teach ICT as a separate
subject at the secondary level, and they are educated about
technology at large during their university training
(EURYDICE 2001). Although elementary pre-service
teachers in Europe take ICT-related courses during their
training (EURYDICE 2001), a full-time coordinator is still
deemed necessary at schools to integrate technology suc-
cessfully into the curriculum (Lai and Pratt 2004).

Moreover, as there is a need for ICT teachers in many
Countries (Davis et al. 2009; Hinostroza 2008), in Turkey
there is also a huge demand for ICT teacher training with
the common use of ICT in schools. Currently, the provision
of education in Turkey continues to undergo significant
changes in response to the changing technological envi-
ronment. The Higher Education Council redesigned the
curricula of the Faculties of Education in 1998. At that
time, Computer Education and Instructional Technology
(CEIT) departments opened within the Faculties of Edu-
cation of various universities to pave the way for imple-
menting rapidly developing technologies in schools (Orhan
and Akkoyunlu 2003).

Teacher training in ICT education programs involves the
acquisition of knowledge and skills in three domains:
special subject matter domain, pedagogical domain, and
cultural domain. The special subject teaching domain
consists of 109 credit hours including such courses as
computer-based education, web design, instructional tech-
nology, and material development. The pedagogical
domain, on the other hand, consists of 30 credit hours
including courses like classroom management, principles,
and methods of instruction and teaching methods in
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computer education. The cultural domain, which consists
of 13 credit hours, involves subjects such as history, lit-
eracy, and calculus. Teaching practicum and experiences
are undertaken in the fourth year of the teacher training
program in both fall and spring semesters. Students who
graduate from CEIT departments after 4 years of education
serve as ICT teachers in both state and private elementary
schools. These teachers are mainly responsible for inte-
grating technology into educational processes in schools.
The present study aims to portray elementary ICT
teachers’ characteristics regarding their perceptions about
teaching and their self-competencies about pedagogical
and content knowledge. It is thought that the realization of
efficient teaching practices depends directly on teachers’
perceptions and competencies since they are the practitio-
ners of the curricula (Taylor 2006). This study examines
how pre-service ICT teachers, who are equipped with
technological, pedagogical, and content knowledge, meet
challenges in their teaching practices. Hammond (2004)
stresses that although there are various studies about the
ICT use in teaching and learning processes, there is
insufficient research about teaching ICT. Therefore, the
results of this study might shed light on who actually
chooses ICT teaching as a profession, how ICT teachers are
educated, and what career paths they follow in Turkey.

Purpose of the Study

Teachers’ strengths, weaknesses, biases, personalities, and
similar characteristics make them individuals (Kelly and
Kelly 1985). As in other professions, teachers’ individual
attributes are reflected in their work. In the field of edu-
cation, this is particularly important as teacher perspectives
may have an impact on student gains in the classroom. The
literature about teachers’ characteristics claims a strong
connection between teacher perceptions and practices
(Labrana 2007; Macnab and Payne 2003). However, there
aren’t many studies (Deryakulu and Olkun 2007; Ham-
mond 2004) on computer or technology teachers’ charac-
teristics as a pedagogical and subject matter knowledge and
how these are manifested in their teaching practices.

In their framework of Technological, Pedagogical,
Content Knowledge (TPACK), Mishra and Koehler (2006)
define TPACK as connections and interactions of content
knowledge, technological knowledge, pedagogical knowl-
edge, and the transformation during the combination of
those three domains. According to them, good teaching
occurs when the introduction of technology into the
existing pedagogy, and the content gives rise to new con-
cepts and leads to the development of dynamic and trans-
actional relationships between the domains as suggested by
TPACK. In addition, according to (Voogt et al. 2013),
teachers need to be competent in three areas, which are
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technology, content, and pedagogy, in order for them to
integrate technology into their teaching activities. They
state that teachers’ TPACK is also influenced by their
perceptions. Therefore, teachers are required to take the
interaction of technology, content, and pedagogy into
consideration while integrating technology into their
teaching practices (Angeli and Valanides 2009).

Similarly, Beijaard et al. (2000) state that teacher’s
efficiency, motivation, and progress are influenced by their
perception of teaching as a profession. Since the fulfillment
of a school’s mission and vision, and students’ achieve-
ments and attitudes toward school depend on teachers’
beliefs about teaching and their practices, respectively,
their beliefs about teaching are also significant factors in
schools. Thus, teachers’ beliefs and perceptions of teaching
should become an important focus of educational envi-
ronment. Zehir-Topkaya and Uztosun (2012) also support
the idea that self-perception is an important factor for
career choice. In conclusion, teaching performance and
learning outcomes expected from students are substantially
affected by teachers’ perceptions of teaching and learning
in their subject field (Koca and Sen 2006; Pajares 1992;
Stipek et al. 2001).

Additionally, educators agree that integrating technol-
ogy into the curriculum plays a major role in creating a rich
instructional environment (Kulik 2002; Mishra and Koeh-
ler 2006; Teo et al. 2012; Webb and Cox 2004; Yildirim
2007). However, the availability of technology in class-
rooms is only one part of a bigger task (Hew and Brush
2007); the ultimate goal of integrating technology is to
allow students to use it as a prominent facet of their
classroom context. In Turkey, it is ICT teachers who are
primarily responsible for integrating technology into
classrooms besides informally mentoring other teachers in
the use of technology. At the same time, the effective use
of Information Technology (IT) in schools also depends on
ICT teachers. Factors that are critical to the effective use of
ICT in schools include ICT teachers’ competencies, their
beliefs about teaching, their interaction with students and
other teachers, and their problems regarding technology
integration. Therefore, the purpose of this study was to
investigate the characteristics of pre-service ICT teachers
in terms of their perceptions and competencies in their
teaching practices.

Method

In order to pursue the broader goal of this study, qualitative
and quantitative methods were combined in a mixed
method sequential explanatory design (Johnson and On-
wuegbuzie 2004). The rationale behind using the mixed
research method in this study was as follows:

(a) It provides stronger data for conclusion through
convergence and justification of the results

(b) It adds understanding that might not otherwise be
achieved with the use of a single method

(c) It is used for the generalization of the results

(d) It provides data triangulation to overcome the weak-
nesses or intrinsic biases and other problems caused
by the use of a single method (Creswell 2003)

This study investigated the following main research
questions:

(1) What are the characteristics of elementary pre-service
ICT teachers regarding their perceptions of teaching
and their competencies (pedagogical and content
knowledge)?

(2) To what extent does ICT teaching occur in the
classroom and what are the factors of an effective
teaching and learning environment?

The quantitative part of the research focuses on pre-
service ICT teachers’ perceptions about teaching and their
self-perceived pedagogical and subject matter competen-
cies. In order to obtain answers to the quantitative research
questions, the researchers developed questionnaires and
adapted the already existing instruments found in the lit-
erature review. The second part of this study, the qualita-
tive phase, provides an in-depth understanding of ICT
teachers’ perceptions toward teaching and their compe-
tencies. Interview and observation schedules were prepared
by the researchers by way of taking expert opinions which
were based on the related literature.

Instruments

Three instruments were used to collect data about partici-
pants’ perceptions of teaching, pedagogical competencies,
and subject matter knowledge.

For the first instrument, previously developed instru-
ments about teaching perceptions were examined by the
researchers in order to measure perceptions about ICT
teaching as a profession. As an appropriate instrument was
not found for ICT teachers’ perceptions toward teaching,
the researchers developed the Teacher Perception of
Teaching (TPoT) as a new instrument based on the litera-
ture. This questionnaire comprised 2 sub-dimensions and
16 items. The first dimension was about general self-per-
ceptions about the roles of ICT teachers (e.g., I believe that
ICT teachers broaden the minds of their students) and
included 9 items. The second dimension was about per-
sonal satisfaction with ICT teaching as a profession (e.g.,
ICT teaching is an exciting job for me) and included 7
items. The TPoT was a five-point Likert type question-
naire, on which 1 indicates “Strongly Disagree” and 5
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indicates “Strongly Agree.” Pre-service teachers were
asked to mark the best choice for them ranging from 1 to 5
for each item on the scale.

For the second instrument regarding self-perceived
competencies, the pedagogical competency instrument
including 22 items was used by employing the previous
studies of the MoNE about pedagogical competencies. The
instrument has three sub-sections:

(1) “Recognition of students” section with 8 items (e.g.,
taking into consideration students’ learning styles and
their individual differences in the lesson plan)

(2) “The teaching process” section with 9 items (e.g.,
using alternative strategies for technologically sup-
ported environments)

(3) “Measurement and evaluation” section with 5 items
(e.g., using technology in the assessment of students)

For the third instrument with regard to measuring self-
perceived subject matter knowledge, the researchers
adapted the subject matter competency indicators prepared
by the MoNE. From these indicators, a subject matter
competency questionnaire was formed by the researchers
by taking expert opinions. What was expected of the
teachers with these competencies was: following innova-
tions, developing themselves, and using their knowledge in
the instructional environment (MoNE 2005). Subject mat-
ter competencies were also categorized into three levels
with 23 items:

(1) Basic level with 10 items, (e.g., installing and
updating necessary software programs)

(2) Middle level with 7 items, (e.g., selecting, evaluating,
and using software related to learning development
and teaching activities)

(3) Mastery level with 6 items, (e.g., installing an
appropriate network system and using this system to
get connected to the other computers in the school)

For pedagogical competency and subject matter
knowledge instruments, pre-service teachers responded to
each statement on the 5-point Likert type scale on which 1
indicates “Not Competent,” 2 indicates “Somewhat
Competent,” 3 indicates “Uncertain,” 4 indicates “Com-
petent,” and 5 indicates “Highly Competent.” Pre-service
teachers marked the best choice ranging from 1 to 5 for
each item on the scale depending on their belief about their
self-competencies.

The researchers conducted a pilot study to determine the
reliability and validity of the questionnaires. The pilot
study indicated that the Cronbach-alpha reliability was 0.90
for the perception, 0.96 for the pedagogical competency,
and 0.94 for the subject matter. The overall Cronbach-
alpha reliability of the questionnaire was 0.94.
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Qualitative Procedure

In the qualitative procedure, data were gathered through
interviews, observations, and document analysis after the
completion of the quantitative data collection. Interviews
and observations were conducted by the researchers during
the teaching practice of the pre-service teachers in schools.
Finally, the lesson plans prepared by the pre-service
teachers during the teaching practice were evaluated by the
researchers.

Interview schedules were prepared by the researchers.
Structured interview questions focusing on pre-service ICT
teachers’ views and thoughts about teaching as a profession
while undertaking teaching practice in schools were used in
the schedule. Before the final interview, the schedule was
checked by the experts on the reliability and validity of the
questions. Interviews were started with initial questions to
obtain information about the interviewees and their general
attitude toward technology integration. They also contained
12 main interview questions concerning ICT teaching
perceptions, views about technology integration and ped-
agogical and subject matter knowledge (e.g., “What do you
think about ICT teaching as a profession?,” “How do you
design your lesson involving appropriate technological
tools?,” and “How do you evaluate your students at the
end of the lesson?”). The interview durations varied from
30 to 45 min depending on the participants’ responses.
Interviews were recorded with the permission of the
participants.

Regarding the observations, the researchers prepared the
observation procedure and schedule by taking expert opin-
ions to explore how pre-service ICT teachers integrate and
transfer their pedagogical and technological knowledge into
their teaching practice. Researchers conducted the obser-
vations by taking notes during the pre-service teachers’
teaching practice in the classroom environment. The fol-
lowing aspects were considered during the observations:
(a) the context of the IT classroom, (b) pre-instructional
process, (c) instructional process, (d) classroom manage-
ment, and (e) post-instructional process. These are also
related to the teacher competencies in the questionnaire
administered in the quantitative phase of the study.

In addition to the interviews and observations, the lesson
plans developed by pre-service teachers were analyzed and
evaluated by the researchers in order to determine the type
of technology used and the way teachers applied it in their
teaching practice. The pre-service teachers developed
instructional activities by utilizing technology and imple-
mented them in their classes throughout the study. The
lesson plans in which the pre-service teachers reported
their teaching activities were analyzed by the researcher in
terms of the following criteria:
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(1) Planning motivational activities for students in order
to accomplish the goals and objectives of the lesson

(2) Taking individual differences and learning styles of
students into consideration during the planning process

(3) Using methods and techniques appropriate for stu-
dents’ ages, previous learning experience, and abilities

(4) Creating opportunities for students to make connec-
tions between what they have learned and their lives

(5) Planning activities for students’ participation (indi-
vidual or group work, demonstrations, observations,
experiments, panels, etc.)

Participants

The population of the current study was pre-service ICT
teachers studying at CEIT departments in Turkey. The sample
of the study was 1,695 CEIT students from 15 different uni-
versities in Turkey. Questionnaires designed to measure
TPoT, self-perceived pedagogical, and subject matter com-
petencies were sent by the researchers to all CEIT depart-
ments in Turkey. Although some departments were not
willing to participate in the study, data were collected from 15
CEIT departments in different universities throughout Turkey
along with the permission from their university administrative
board. A total of 1,695 out of 2,110 questionnaires were
completed. Of these 1,695 questionnaires, 97 were eliminated
due to the missing data. Finally, 1,568 pre-service ICT
teachers were participants of this study, 930 (59 %) of whom
were male and 638 (41 %) of whom were female. Qualitative
data were collected through interviews, observations, and the
lesson plans of participants. For this purpose, the participants
were selected as follows:

(1) Fourth grade pre-service teachers were chosen as they
had completed their teaching practice in schools

(2) Among the quantitative results, participants’ demo-
graphics such as gender and perceptions of teaching
were taken into account, that is, the equality of the
number of the male and female students was
provided, and the students who had high perceptions
and low perceptions were both included in the
qualitative phase

A total of 33 pre-service ICT teachers (18 males and 15
females) were interviewed voluntarily, and their lesson
plans were analyzed. In addition to these, 8 pre-service
classroom observations were conducted throughout the
data collection

Demographics of the Participants

As can be seen in the Table 1, most pre-service teachers
were aged between 20-21 (41 %) and 22-23 (42 %). The

order of preferences shows the list of departments that pre-
service teachers chose when they took the university
entrance exam. The university admission system in Turkey
involves a highly competitive university entrance exam.
Each year, approximately 1.5 million high school graduates
take this multiple-choice test, after which only 10 % of
them enter university departments according to their
results. Each high school graduate is then given a chance to
choose departments, and these choices reflect candidates’
personal goals as well as their performance on the test.
Students express their preferences in numerical order based
on the points they receive from the university entrance
exam. The results of the current study indicate that the
institutions pre-service ICT teachers were attending were
mainly within their first five choices (55.16 %).

As for participants’ high school backgrounds, the sec-
ondary school experiences of the participants varied from
general high school to science high school. Table 1 shows
that 36.22 % of the participants graduated from Anatolian
high schools and 32.51 % from vocational technical high
schools. Regarding their parents’ educational background,
60.1 % of the mothers had achieved only a primary school
degree and only 7.3 % held a university degree. As for the
occupations of these pre-service teachers’ parents, the data
illustrated that most mothers (74.7 %) were housewives,
7.7 % were retired, and 5.2 % were teachers. On the other
hand, their fathers’ occupations were various: 32.1 % were
retired, 17.6 % were self-employed, and 12.6 % were state
employees.

Results
Quantitative Findings

Based on the pre-service teachers’ responses to the TPoT,
the item which is “I think that ICT teachers contribute to
the development of technological knowledge in the soci-
ety” had the highest mean score (M = 3.97, SD = 0.95).
The lowest mean score of the pre-service teachers was for
the item, which is “In my opinion, other teachers (e.g.,
math, science, etc.) view ICT teachers as their role-models
while incorporating technology into their classrooms”
(M = 2.85, SD = 1.04) (Table 2).

For pedagogical competencies, according to the infor-
mation obtained from the participants, the mean scores for
the pre-service teachers varied from 2. 98 (e.g., checking
the reliability and validity of the instruments) to 3.64 (e.g.,
listening to students and answering their questions sin-
cerely) (Table 3).

Regarding the self-perceived subject matter competen-
cies, based on the participants’ answers, the mean scores
ranged from 2.82 (e.g., searching and using professional
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Table 1 Characteristic of pre-service ICT teachers (n = 1568)

Characteristics N (%)
Age
18-19 94 6
20-21 645 41.1
22-23 662 423
24 and above 165 10.5
Order of preference
1-5 865 55.16
6-10 361 23.02
11 and above 342 21.81
Mother’s education
Primary school 942 60.1
High school 260 16.6
Higher vocational school 48 3.1
University 114 7.3
Post graduate 7 0.4
None 196 12.5
Mothers’ occupation
Self-employed 22 1.4
Worker 27 1.7
Teacher 82 52
State employee 40 2.6
Farmer 13 0.8
Retired 120 7.7
Other 89 5.7
Housewife 1,172 74.7
Gender
Male 930 59.2
Female 638 40.8
Secondary schooling
General high school 452 28.82
Anatolian high school 568 36.22
Vocational/technical high school 278 17.72
Anatolian vocational high school 232 14.79
Science high school 23 1.46
Father’s education
Primary school 683 43.6
High school 363 232
Higher vocational school 123 7.8
University 332 21.2
Post graduate 33 2.1
None 33 2.1
Father’s occupation
Self-employed 276 17.6
Worker 173 11
Teacher 198 12.6
State employee 200 12.8
Farmer 90 5.7
Retired 503 32.1
Other 120 7.7
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systems and databases to access and share information) to
4.12 (e.g., installing and updating necessary software pro-
grams and maintaining the system regularly) (Table 4).

The results showed that pre-service teachers’ percep-
tions of teaching, subject matter competencies, and peda-
gogical competencies are quite high and positive.
However, pre-service teachers’ perceptions of teaching
changed year by year during their undergraduate education.
The finding is interesting in that their perceptions of
teaching decrease in the third year and increase again in the
fourth year (Table 5).

Regarding the gender differences in the related vari-
ables, the results of the study indicated that there were no
statistically significant differences between male and
female pre-service teachers’ perceptions of teaching
besides their pedagogical competencies. However, there
were statistical differences between male and female pre-
service teachers’ subject matter competencies in favor of
males, (Mean difference = 0.37 and p < 0.01).

Qualitative Findings

In order to analyze the notes from the interview and
observation, Strauss and Corbin’s (1998) strategies, open
coding, axial coding, and selective coding were used. After
using these strategies, the themes and codes were extracted
from the participants’ responses by taking the qualitative
research questions into account. The resulting coding sys-
tem and codes were reviewed by experts and peers. Reli-
ability and validity were taken into consideration in all the
phases of the research.

There are four professors in the validity committee. One
is a specialist in qualitative research and one of them is also
a specialist in educational administration. One of the other
two is currently working as the chair of a CEIT department
and the other is an instructor in a CEIT department, know
the development process of the field and have mastered its
theoretical framework. Each committee member reviewed
codes by himself and then reviewed the codes together as a
committee in order to provide the validity of the results.

In fact, the qualitative results provided more detailed
and in-depth information about the characteristics of the
pre-service teachers in terms of their perception and self-
competencies than the quantitative results. The qualitative
findings gathered from the participants about IT classes are
summed up in the following table:

As seen in Table 6, the qualitative findings of the study
generally supported the quantitative findings. On the other
hand, some differences between the quantitative and the
qualitative results were also identified.

Different from the quantitative results, the qualitative
results showed that students’ concerns and motivation
increased their perception of teaching; however, according
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Table 2 Participant responses to some items of the TPoT

Items M SD
I think I have special skills in the field of computer teaching 3.16 1.06
Teaching in the lab is boring for me 3.82 1.20
As a profession, computer teaching is not attractive for me 3.76 1.23
I think that computer teachers contribute to the development of technological knowledge in the society 3.97 0.95
In my opinion, other teachers (e.g., math, science, etc.) view computer teachers as their role-models while 2.85 1.04

incorporating technology in their classrooms
I think of computer teaching as a high status, popular, and distinguished profession compared to other areas of teaching 3.68 1.07

to pre-service teachers’ thoughts, they were expected to act
as if they were technical members of staff at schools. ICT
teachers are considered to be an expert who knows
everything about technology and technical service staff.
Indeed, the anxiety of being a teacher and having to catch
up with cutting-edge technology are the two factors that
decrease their initial excitement toward teaching.

During the interviews, some pre-service teachers com-
plained that the ICT teachers were regarded as technical
service engineers, and worried about not being able to
manage this job. For example one of them stated;

...It seems that working as an ICT teacher at schools
is more difficult than their specified responsibilities.
To me, it is not our job to mend the computers at
schools or to sort out the problems of the computers
of the school headmasters or the other teachers. At
schools, we are considered to be technical staff and
this actually makes me feel frightened...

According to the qualitative results, the pre-service ICT
teachers were aware of the importance of informing people
about technological advances and thus of being useful to
society. They thought that they should act and develop
themselves accordingly.

For instance, a male pre-service teacher expressed his
opinion:

... think the more we adopt technology and the more
we pursue every technological nuance, the more
useful we will become to society. We should be self-
sacrificed and distinct from the other people...

Discussion
Background of the ICT Teachers

An analysis of the background characteristics gave insights
into those participants currently entering the field of ICT
teacher education in Turkey. The results of the study
showed that the majority of the pre-service ICT teachers
who participated in this study were male although it has
been reported in some studies (Coultas and Lewin 2002;
Richardson and Watt 2006; Saban 2003) that female par-
ticipants prefer teaching more than male participants do.
Since ICT teaching generally has regarded as a technical
department, male students might have preferred the ICT
teaching department more than female students. Another
reason may have been the fact that the majority of the
students in the department come from vocational high
schools whose student population is more predominantly
male.

The results illustrate that the majority of the participants
came from a relatively moderate socio-economical back-
ground. For example, the mothers of the participants were
generally housewives and primary school graduates while
the majority of the fathers were either retired or civil ser-
vants, and almost half were primary school graduates. The
percentage of the fathers holding a higher education degree
was higher when compared to that of the mothers. In par-
allel to this, Coultas and Lewin (2002) studied the back-
ground characteristics of student teachers in four
developing Countries and found that the majority of their
mothers were housewives with limited education. Similar

Table 3 Participant responses to some items of the pedagogical competencies

Items M SD

Taking into consideration students’ learning styles and their individual differences in the lesson plan 3.16 1.17
Determining how to use information technologies in class 3.32 1.21
Listening to the students and answering their questions sincerely 3.64 1.27
Checking the reliability and validity of the instruments 2.98 1.21
Using technology in the assessment of students 3.19 1.16
Using alternative strategies for the technology supported environment 3.15 1.11
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Table 4 Participant responses to some items of the subject matter competencies

Items M SD
Installing and updating necessary software programs, maintaining the system regularly 4.12 1.04
Taking care of ethical rules such as copyright, security, and plagiarism in teaching and learning activities when 3.40 1.18
using technology
Cooperating with other teachers and helping them use technology effectively in school 3.67 0.97
Installing the appropriate network system and using this system to connect with other computers in school 3.06 1.29
Searching and using professional systems and databases to access and share knowledge 2.82 1.16
Designing lessons involving appropriate technological tools that will cater for the needs of mentally and 3.10 1.14
physically handicapped students
il S P SRS Vbl W i z
study Perception of teaching 2 546 3.50 0.53
3 498 3.33 0.69
4 516 3.59 0.54
Total 1,560 3.48 0.60
Pedagogical competencies 2 546 234 0.49
3 498 3.71 0.61
4 516 3.87 0.55
Total 1,560 3.28 0.89
Subject matter competencies 2 546 3.36 0.76
3 498 3.63 0.73
4 516 3.75 0.65
Total 1,560 3.58 0.73

studies conducted previously also indicate that the socio-
economic status of the pre-service teachers in Turkey is
mostly at the lower-middle level (Saban 2003; Seferoglu
2004).

Perceptions of ICT Teaching

Based on the results of the study, the pre-service teachers
have both positive and negative views about the profession.
For example, they perceived ICT teachers as people who
persuade students to research and contribute to the devel-
opment of the technological knowledge of the society since
they are aware of the importance of technology. Addi-
tionally, the results of this study show that most pre-service
teachers placed the CEIT department among their first five
choices in the university exam. This is an indication that
pre-service teachers chose this department consciously and
willingly. Therefore, it can be concluded that the pre-ser-
vice teachers had a high perception of their profession
during the early years of their education. On the other hand,
according to the results of this study, although the pre-
service teachers’ opinion of the profession was generally
positive, there occurred a change in these perceptions over
the years. Stress about finding a job upon graduation could
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be a contributing factor to this decrease in interest. Thus,
the knowledge and perception of pre-service teachers
before starting to teach is an indicator of their professional
career (Kagan 1992; Taylor 2006).

When the perceptions of the teachers are positive, their
performance in teaching is elevated accordingly. Other
studies (Fajet et al. 2005; Minor et al. 2002) have also
emphasized that positive thinking about the profession is a
shared characteristic of qualified teachers. For example, in
a study with 120 pre-service teachers, Fajet et al. (2005)
concluded that qualified teachers displayed eagerness for
the profession.

The present study found that although the pre-service
teachers believed that ICT teaching was an enjoyable and
easy profession, they considered the conditions of ICT
teaching not to be very appealing, and it needed
improvement. They felt that other teachers in schools
perceived them as technical staff. In Turkey, the actual
responsibilities of ICT teachers are to serve as ICT teachers
and to integrate technology into education in schools.
Besides their teaching role in schools, they act as a mentor
for other teachers to use the current and developing tech-
nology in their subject field and train them for the inno-
vations in the instructional technology. In other words,
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Table 6 Summary of the qualitative findings

Theme Code Sub code N Example quotations

Perceptions (1) Student attitudes 1.1. Students’ concerns about computer 12 “..and they come to class just to play games and

toward the computer
course and teachers

knowledge

(2) General perceptions

about computer teaching  excitement

classes being a time for playing games

to chat with each other”

1.2. Students’ learning levels and computer 16 “Some students know a lot about computers

whereas some of them have never seen one”

2.1. Decrease in pre-service teachers’ initial 25 “I very much wanted to be a teacher in my

freshman year. However my motivation
declined day by day”

2.2. Being treated as technical service staff 10 “In my opinion, it is not our job to fix computers

at schools

2.3. More expectations from computer 12 “.. or to sort out problems with the headmaster’s

teachers

Self-perceived (1) Pedagogical
competencies  competencies

1.2. Time limitation

or other people’s computers”

1.1. Getting the attention of students, and 11 “The students get bored, sometimes we leave the
keeping their motivation high

topic of the lesson aside and tell them about
something else”

26 “..students settling down takes 15 min, and
getting their attention takes another 10 min”

1.3. Difficulties in the assessment of 18 “If I had time, i would have asked the students to

students

(2) Subject matter
competencies

materials with them

apply what they learnt”

2.1. Working cooperatively with the 14 “We should not only teach computers but also
teachers at school and preparing teaching

work cooperatively with other teachers”

2.2. The level of the education at university 12 “I thought we would focus on more technical

subjects. I have lost interest in my subject area
over time”

2.3. Number of the computer labs and 16 “Three students have to share 1 computer and it

scarcity of computers

affects the efficiency of my lessons”

2.4. The difficulty of catching up with 22 “Technology changes rapidly. I think that it is

technology

not easy to follow and i am afraid of not being
able to cope”

their responsibilities include only educational purposes,
and this is what they are specifically trained for. But, in
practice, ICT teachers in schools take on additional
responsibilities such as solving technical problems, assist-
ing school administrators and teachers as if they were
technical staff in schools as well as their actual responsi-
bilities. ICT teachers should be seen as technological
consultants or advisors instead of acting solely as ICT
teachers or technical staff. For example, the teachers from
other fields mostly consider ICT teachers as people who are
responsible for “assisting teachers in the e-school envi-
ronment” as an extracurricular role. (Goktas and Topu
2012) concluded that all staff in schools commonly expect
ICT teachers to provide assistance to them to deal with
hardware and software problems. The basic reasons behind
those expectations might be lack of the qualified staff
responsible for hardware and software, inadequate ICT
literate staff in schools such as administrators and teachers,
and ambiguity in ICT teachers’ job descriptions.
Regarding gender differences in perceptions of teaching,
it was observed that although the perceptions of male pre-
service teachers were more positive than those of female

teachers, a significant difference did not exist between the
two groups. However, some previous studies (Ghaith and
Shaaban 1999; Minor et al. 2002; Saban 2003) reported
that female teachers had higher teaching concerns than
male teachers. The ICT classes’ atmosphere has a negative
effect on the perceptions of female teachers as it is a
challenging environment for them. This could be because
of distinct personality traits that the women ICT teachers
possess. Pre-service ICT teachers affirmed these in the
interviews stating that female teachers, especially those
who are not vocational high school graduates, can have
difficulty adapting to the atmosphere very easily.

Pedagogical Competencies

The results of this study illustrated that pre-service ICT
teachers’ pedagogical competencies increase throughout
their education. Similarly, Nettle (1998) highlights that the
courses given in universities contribute to student teachers’
progress in the profession. On the other hand, the qualita-
tive results showed that pre-service teachers feel inade-
quate in terms of competence in some cases. One example
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of this is the difficulty they face when assessing students
during their classroom practice. The reason for this might
be that the measurement and evaluation of students in the
ICT classes requires more time for practice since computer
classes are practice-based. Moreover, pre-service teachers
do not have enough time for assessment. They don’t have
the opportunity to use suitable measurement tools for stu-
dent assessment, either.

The results of the study conducted by Chong et al.
(2010) showed that as pre-service teachers completed the
teacher training program, their perceptions about their
knowledge and skills of facilitating teaching and learning,
classroom management, and lesson planning significantly
increased. However, some knowledge and skills as per-
ceived by them such as their skill levels of pedagogical
care and concern for their students remained the same by
the end of the program. In the interviews and during the
observations, it was noted that pre-service ICT teachers
faced disciplinary difficulties in the ICT classes, and the
design of the ICT classes made communication with stu-
dents more complicated. Offering pre-service teachers
some extra pedagogy and subject matter courses (e.g., child
psychology, educational psychology, and educational phi-
losophy) as well as training on measurement and evalua-
tion during their university years might help them sort out
this problem. In the same way, Darling-Hammond (2000)
concluded that a variety of courses offered at university,
such as theoretical foundations of education, learning the-
ory, instructional methods, and classroom management,
have positive effects on the performance of pre-service
teachers as well as on their students’ achievement. More-
over, it is true that pre-service teachers are expected to
behave like experienced teachers and to adapt to the school
culture immediately, which is not at all realistic.
Researchers claim that pre-service teachers know the rules
that they need to follow when teaching, but they have
difficulties in practice (Mishra and Koehler 2006). As
classroom experience is essential for successful teaching,
additional teaching practice could be undertaken before
pre-service teachers start teaching at schools. This experi-
ence might be gained during university years and through
in-service training.

Another result indicated that pre-service ICT teachers
experience some difficulties in integration process of
technology into educational environments. ICT teachers for
example, should take into consideration the diverse fea-
tures of students such as handicapped or gifted students in
the planning and development processes of instructional
materials. Those are the significant skills that pre-service
ICT teachers should gain before graduation. The integra-
tion of ICT into schools also depends on teachers’ thoughts
about pedagogy and use of technology in the classroom
environment since their thoughts and knowledge have an
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influence on the integration of ICT into schools (Gurcay
et al. 2013).

Regarding gender, although female pre-service teachers
saw themselves to be pedagogically more competent than
male teachers, no statistical difference was found between
the two sexes. In the literature, it is stated that female
teachers willingly choose and enjoy the teaching profession
and are especially good at the field of pedagogy (Minor
et al. 2002; Peretz et al. 2003).

Subject Matter Competencies

Our findings show that pre-service ICT teachers’ subject
matter knowledge increase during the years in teacher
education programs. Moreover, the results showed that pre-
service ICT teachers felt quite competent in certain issues,
such as setting up computer software, updating or deleting
it from the computer, and system settings. However, they
did not seem to update themselves with regard to tech-
nology. Meanwhile, the pre-service ICT teachers feel
incompetent in ICT teaching as the students need special
education (physically and mentally handicapped or gifted
students). Seferoglu (2004) attributed this to the fact that
university curricula include no courses on special educa-
tion, and stated that the MoNE needs to continuously
overview teacher competencies, and set special concerns
and competencies.

Based on the views of pre-service ICT teachers, com-
puters should be used in other classes such as math and
science as well. This might encourage other teachers to
cooperate with ICT teachers to find a way to adapt com-
puters and technology to their lessons. In addition, ICT
classes in schools should be open outside the school hours
to enable both students and teachers to use technology as in
developed Countries (Becta 1998; Law and Plomp 2003).

Our study found that as pre-service ICT teachers pro-
gress through their university education, they become
competent both in subject matter and in pedagogic
domains. This finding confirms that there is a significant
relationship between pre-service ICT teachers’ competen-
cies and their pedagogical belief and their embraced use of
ICT (Cahill and Skamp 2003; Chai 2010). Arends (2001)
states that teachers are expected to have advanced prepa-
rations and demonstrate their knowledge of both subject
matter and pedagogy. This result also coincides with
Mishra and Koehler’s (2006) model TPCK that the transfer
of content knowledge with appropriate technology is
important, and it will be much more meaningful if it is
compatible with pedagogical knowledge. Since they will
1 day be ICT teachers in schools and one of their most
important roles will be to integrate technology, particularly
computer technology, into educational settings, pre-service
ICT teachers should be competent both in subject matter
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and in pedagogic domains before graduating. Without
competent teachers in the subjects and the process of
education, no educational or industrial education program
can be fully successful (Fajet et al. 2005).

Conclusions and Implications

It is remarkable to integrate technology into curriculum in
order to create rich learning environments in schools
(Mishra and Koehler 2006; Teo et al. 2012; Yildirim 2007).
The successful integration of technology into curriculum
highly depends on ICT teachers, who are trained for this
purpose, as well as technological capabilities of schools in
Turkey. Therefore, this study investigated pre-service ICT
teachers’ characteristics regarding their perceptions about
teaching and their pedagogical and subject matter knowl-
edge. According to Mahijos and Maxson (1995) pre-ser-
vice teachers are influenced by their own experience as
students (e.g., their relations with their teachers), as well as
family history (e.g., the socio-economic status of the
family), the social environment they live in, the values they
hold, their attitudes to the profession of teaching, and their
ideas about education in general.

The results revealed that pre-service ICT teachers can
use technology effectively in their instructional activities.
They can use technology in student learning of subject
matter using a variety of techniques. Besides, they can
utilize technological resources to improve instructional
practices and maximize student learning in multimedia
environments. The use of instructional techniques
enhanced with audio visual materials, and the new tech-
nology in projects allows the individual features of students
to be taken into consideration by the teachers and provides
the creation of a rich learning environments, that is,
affecting instructional processes positively (Lowther et al.
2008). In addition, (Webb and Cox 2004) emphasized that
ICT-based learning environments require teachers to have
more pedagogical responsibilities. In addition, their
research results showed that the views of the teachers about
ICT significantly affect their pedagogical responsibilities.
According to a recent study (Chai et al. 2013) there is a
strong relationship between teachers” TPACK and their
belief about pedagogy.

The results of this study are also in parallel to the ISTE
standards for teachers (ISTE 2009a) to integrate technol-
ogy into education. According to the ISTE (2009a) stan-
dards, teachers should be models facilitating students’
learning and encouraging their creativity in the information
age. Besides, teachers should encourage students to have
responsibilities in studying and learning as digital citizens.
Therefore, teachers need to have required competencies for
a successful integration of technology and lead to the use of

the technology by students for a qualified education. A
successful integration of technology into educational set-
tings also depends on the pedagogical knowledge of
teachers.

In their study regarding pre-service teachers’ techno-
logical pedagogical knowledge (TPK) and transformation
of this knowledge into their teaching practices, Gao et al.
(2011) found that as pre-service teachers’ knowledge about
student learning and use of technology in classroom
increases, they use technology more effectively in their
teaching practices. Researchers underlined that the rela-
tionships between the appropriate usage of technology,
content and pedagogy are indicators of qualified teaching
(Mishra and Koehler 2009; Angeli and Valanides 2009).
According to Mishra and Koehler (2006), TPACK is the
basis of effective teaching using technology. Therefore, it
is required for teachers to know how to use technology in
teaching concepts, how technology helps to solve some
problems encountered by students, and how technology can
be used to support or construct new knowledge based on
existing knowledge. Thus, Archambault (2011) suggests
that there is a need to add new modules into the already
existing courses or create new courses and teaching expe-
riences in teacher training programs in order for pre-service
teachers to have required knowledge and skills for the
successful integration of technology into their future
courses. In this context, Graham et al. (2012) highlighted
that the TPACK provides a vision for the use of technology
in supporting both general pedagogical practices and con-
tent-specific pedagogical practices as appropriate with the
goals of teacher training programs aiming to train teachers
for the next generation.

The previous studies conducted indicate that teachers’
pedagogical reasoning significantly depends on their views
about the importance of ICT for learning and the charac-
teristics of successful learning environments (Leng 2011;
Webb and Cox 2004). Loveless (2011), concluded that the
interest of teachers in developing technology and their use
of the technology for teaching in alignment with the ped-
agogy is one of the success factors in educational envi-
ronments. Thus, teachers of other subjects are needed to be
encouraged by ICT teachers to use developing technology
for educational purposes. Instead of viewing technology
just as computers and their parts, there are better ways of
integrating technology into all courses and using it better.
The efficient and effective use of technology cannot,
apparently, be guaranteed just by providing technological
tools for schools. Schools should conduct needs assess-
ments in order to determine their requirements regarding
the use of technology (Yildirim 2007) and ensure constant
cooperation between ICT teachers and other teachers in the
school. The ICT teachers, who are well-equipped for this
matter, can help other teachers directly because the
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teachers of other subjects may not have enough knowledge
about existing technological tools.

According to the ISTE (2009b) standards, ICT teachers,
as technology leaders in schools, help other teachers in
facilitating learning for all students in school, enriching
instruction, providing learning experience related to the
subject, and using technology efficiently in assessment
processes. In addition, ICT teachers are needed to
encourage other teachers to follow the developments in
ICT. To meet these standards, ICT teachers should serve as
ICT coordinator teachers in schools as is the case in many
other Countries (Law and Plomp 2003), and these coordi-
nators should be employed by every school. Hammond
(2004) highlights that the lack of ICT teachers in schools
continues, and there is a need to improve ICT teachers’
career opportunities.

Furthermore, this study has elicited important infor-
mation about the elementary ICT teacher training pro-
grams undertaken for technology integrators in schools in
Turkey. Researchers claimed that the use of information
and communication technology is central to teachers’
preparation in planning for education and educational
reforms (Ertmer 2005; ISTE 2009a; Mishra and Koehler
2006). With this in mind, the studies (Davis 2008; Zhao
and Frank 2003) showed that ICT enabled teachers to
easily change their teaching and learning activities with
the organizational support and change. For this reason,
Davis et al (2009) report teacher development programs
such as classroom-based programs including with ICT
coordinators to promote organizational support and lead-
ership in schools.

The findings of this study also have implications for
future research. Similar studies about technology teacher
education programs may be conducted in different coun-
tries for comparative purposes. Also, in-service ICT
teachers’ experience should be examined in order to
understand their needs and challenges in technology edu-
cation as they gain more experience and skills.
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