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Abstract

The purpose of this study is to find out pre-service teachers’ views about the use of technology in science and
middle school mathematics courses. For this purpose, semi-structured interviews were conducted with 30
pre-service teachers studying in a university in Central Anatolia Region during the spring semester of 2017-2018
academic year. The obtained data were analyzed using content analysis by the researchers. According to the
findings, pre-service teachers thought that computer, smart board, projector, laboratory equipment, notebook, and
pencil are the main technologies that can be used in the classroom. The participants also thought that presentation
and video processing programs make course interesting and enjoyable, visualize the topic, make learning easier,
and enable the permanent learning. However, they also stated that preparing a presentation and video processing
program may be time consuming and boring if it is used throughout the course; and the program may not be useful
for every subject. The participants found blogs and web pages useful since they give opportunities to share course
content, materials, and information, make announcements to make students prepared for the course. Almost all the
participants believed that technological equipment of their classroom definitely affect their teaching. Namely, in an
ill-equipped class, the students would have difficulty in learning, tend to memorize things; also their attitudes,
interests, and motivations towards the course, and participation in the lesson would be affected; and their learning
would not be permanent.
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1. Introduction

In today's information and technology age, the developments in science and technology change our understanding
of the world by affecting us in areas such as communication, agriculture, health, safety, and transportation. As we
move into a technology-based society, the role of technology in education is becoming a globally important
concern and a great amount of investment and research in the field of educational technologies has been made
throughout the world. Turkish Ministry of National Education (MoNE) has also made a great effort and financial
investments to implement technology into the classrooms. Being one of these investments, “the Movement to
Enhance Opportunities and Improve Technology Project (the FATIH Project) aims to enable self-regulated,
mobile, and ubiquitous learning via tablet computers, technology-rich classroom environments, and online digital
sources for students (Yiiksel-Arslan, Sad, & Yildirim, 2017). Consequently, it has been a requirement for teachers
to use and implement technology into their classrooms.

For many years, researchers, educators, and policy-makers have been exploring the best ways to integrate
technology in classrooms to enhance teaching and learning. The implementation of technology into teaching
process is directly or indirectly affected by many dynamic variables such as students, teachers, administrators, and
the availability of hardware and software tools (Ertmer, 2005). Undoubtedly, the teacher is the most important
ingredient for using and integrating technology (Mandell, Sorge, & Russell, 2002; Zhao, Hueyshan, & Mishra,
2001). Effective use of technology in education can only be realized by equipped teachers in this regard (Ozden,
Cagiltay, & Cagiltay, 2004). Without such teachers, students' exposure to technology remains limited and
inequitable. Technology integration is not much about the availability of technology, but more about the teachers'
effective use of technology that makes a difference in reforming the classroom (Gorder, 2008). Therefore, it is
important to find out pre and in-service teachers’ views regarding the use of technology in education.
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Educational technologies contribute to classroom efficiency by saving time (Coklar & Tercan, 2014), motivating
learners (Ciampa, 2014; Roblyer & Edwards, 2005), enhancing learning (Cope & Ward, 2002; Hennessy, 2008;
Woodard, 2003) and promoting academic achievement in courses such as math and science (Lewin, Somekh, &
Steadman, 2008).

There is a large amount of quantitative studies that conducted about the attitudes (Baturay, Gokgearslan, & Ke,
2017; Metin, Biris¢i, & Coskun, 2013; Teo, 2008), perceptions (Kagizmanl, Tatar, & Zengin, 2013; Koksal &
Yaman, 2012), self-efficacy (Celik & Karamustafaoglu, 2016), and technology competence of pre-service teachers
(Baturay, Gokgearslan, & Ke, 2017), while a limited amount of qualitative study was conducted about the
pre-service teachers’ views regarding using technology in education (inel, Evrekli, & Balim, 2011; Sara¢ &
Ozarslan, 2017; Som, 2017).

Unfortunately, the technological tools are generally provided to teachers without considering their views on them.
Since technology is closely related with science and mathematics (Mettas & Constantinou, 2007), being future
teachers, it is important to investigate the pre-service science and mathematics teachers’ views regarding using
technology in education. Hence, this study aims to investigate the views of pre-service science and mathematics
teachers on using technology in education.

1.1 Research Question

The research question was determined as "What are the pre-service teachers’ views about the use of technology in
science and middle school mathematics courses?" The following sub-problems will be solved in the study:

i)  What are the technologies that can be used in science / middle school mathematics courses?
ii)  What are the participants’ thoughts about using technology in science / middle school math course?

iii) What are the participants’ thoughts about presentation programs that can be used in science / middle school
math course?

iv)  What are the participants’ thoughts about using blog or web page in science / middle school math course?

v)  What are the participants’ thoughts about using video processing programs in science / middle school math
course?

vi) What are the participants’ thoughts about teaching science / middle school math that they will perform in
technologically full or ill-equipped classrooms?

2. Method
2.1 Research Design

This research was conducted based on the phenomenological research design of the qualitative research approach.
Phenomenology is a design that has strong philosophical foundations. In this design, the participants describe their
experiences about a phenomenon (Creswell, 2013). The subjects of phenomenology are the feelings, perceptions,
and thoughts concerning the participants' experiences (Van Manen, 2007). The research was carried out with
phenomenology design since it was aimed to describe pre-service teachers’ thoughts regarding the use of
technology in science and mathematics education in detail. The research design is shown in Figure 1.

Research method
Qualitative research design

‘Qualitative TESEArCh p— e NIRRT R SRS 0]
Phenemology
Using technology in
education

Figure 1. Research Design

2.2 Participants

In qualitative research, the researcher does not aim to make generalizations about the subject that s/he investigate.
In this research paradigm, the researcher aims to collect detailed data on the participants. Therefore, in the
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phenomenological design of the qualitative research paradigm, it is suggested to use the criterion sampling from
the purposive sampling methods. Because in phenomenological studies participants need to have experiences in
the investigated phenomenon and be the individuals who reflect these experiences (Glesne, 2012). For this reason,
in this study, participants were selected using criterion sampling, which is one of the purposive sampling methods
(Figure 2). The purposive sampling method is a sampling method that primarily used in qualitative studies and
leads to greater depth of information (Patton, 2002). Since the phenomenon that was investigated in this study is to
determine pre-service science and middle school math teachers’ thoughts about using technology in science and
middle school math courses, pre-service science and middle school math teachers having experience in this topic
were selected as participants in the research. In the study, predetermined criterion is that the participants must took
and passed ‘Technology Applications in Education’ elective course as well as ‘Computer I’, ‘Computer II’, and
‘Instructional Technologies and Material Design’ must courses.

Within this context, the participants of the study are 30 junior pre-service teachers, 15 science, and 15
mathematics, during the spring semester of the 2017-2018 academic year.

Sampling Method

Purposive Sampling Method
Purposive Sampling

Criterion Sampling

Having experience about
educational technologies

Figure 2. Participants of the study

2.3 Instruments

In a qualitative research, the main purpose of the interviews is to reveal knowledge, experience, feelings, thoughts,
and perceptions of the interviewees about the research topic (Patton, 2002). Therefore, in this study,
semi-structured interviews were conducted to collect data. Before the interviews, a semi-structured interview form
with six open-ended questions was prepared to seek answers to the research questions. The form was examined
and approved by three experts. In these interviews, the researcher is free to ask additional questions to obtain more
detailed information about the topics, by remaining faithful to the pre-prepared questions (Yildirim & Simgsek,
2008). Expert opinion and inter-rater reliability were used to ensure validity and reliability of the interview form
consisting of open-ended questions. The internal consistency coefficient of the instrument that was scored by two
field experts was calculated as .93.

2.4 Data Collection

Before the main study, the researchers conducted a pilot study with three pre-service teachers in order to gain
experience, determine the required time for the interview, and to remove the possible problems that may arise
during interviews. Since no problems were detected in the pilot studies, it was started to the main study without any
change.

Semi-structured interviews were conducted face-to-face by one of the researchers. The interviews were conducted
at times when the participants were appropriate, and in the place where nobody is around except the participant and
researcher, and where every precaution was taken to ensure the reliability of the study. The interviews were
completed within a three-week time period.

Researchers recorded the interviews with the participants’ permission via voice recorder in order to prevent
possible data loss and to take precautions against the threats of internal validity. At the same time, during the
interviews, the researcher took notes of the participants’ gestures and facial expressions. After the interviews were
completed, the data obtained from the sound recordings were transcripted for analysis.
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2.5 Data Analysis

Before the data were analyzed, the necessary preparations had been made for the data obtained. Within this scope,
first of all, the form applied to the participants was checked individually and numbers were given starting from 1.
In order to hide their names, pre-service science teacher participants were coded as S1, S2, ..., S15; and;
pre-service middle school mathematics teacher participants were coded as M1, M2, ..., M15. Then, the interviews
were listened by the researchers, verbatim transcription was made, and turned into a MS Word document. The
interviews were transcripted within two weeks. The researchers carried out their analyzes through these texts. The
data were analyzed using content analysis. It is aimed to reach concepts and relationships that can explain the
collected data in content analysis. For this purpose, the collected data must be conceptualized, organized logically
based on the emerging concepts, and the themes should be determined accordingly (Yildirim & Simsek, 2008).

2.5.1 Validity and Reliability

The validity and reliability of a research are considered to be the most important criteria that demonstrate the
credibility or quality of the findings (Daymon & Holloway, 2003). For this reason, some precautions were taken to
ensure validity and reliability of the research. Firstly, to provide internal validity, the semi-structured interview
form constructed to collect data was presented to the expert opinion and the interviews were kept both in voice
recorder and on the computer. Moreover, the attention has been paid to collect data and report each stage of the
research process in detail. The findings obtained in the study were shared with the participants and they were asked
whether they agree with the analysis results or not. Including direct quotations in the findings part is also among
the precautions taken to enhance the internal validity. Moreover, whether the researchers and participants know
each other for a while is also important for internal validity in terms of researcher-participant interaction. In order
to enhance external validity; the research environment, characteristics of the participants, and data collection
process were described in detail so that other researchers can design a different research by following these paths.
In addition, the participants, that had been selected using purposeful sampling in order to enhance external validity,
were introduced in detail in ‘Participants’ part. Preventing data loss by recording interviews with the voice
recorder and avoiding bias in interpretation of the findings are the precautions for internal validity, whereas
analyzing the data by two researchers to assess their consistency is the precaution for external validity.

3. Results
3.1 Thoughts on the Technologies that can be used in Science/Middle School Math Courses

When it was asked participants which educational technologies they could use in their lessons, the following
findings were reached:

According to the pre-service science teachers; smart boards, laboratory equipment, computer, and projector are the
foremost technologies that can be used in science lessons. Furthermore, overhead projector, tablet computers,
mobile devices, animations, videos, posters, models, and telescope are also among the answers.

On the other side, according to the pre-service math teachers, smart boards, computer, notebook, and pencil are the
foremost technologies that can be used in math lessons. All 15 of the pre-service mathematics teachers gave this
answer. According to the participants, teaching mathematics can be done more effectively by using math-specific
software, owing to the computer and smart board technologies. At the same time, participants thought that
notebook and pencil are also always important in teaching mathematics. Moreover, pre-service math teachers
thought that tablet computer and videos also can be used in teaching math. Figure 3 shows the educational
technology tools that can be used by both groups of pre-service teachers in their lessons:
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Pre-service Science Teachers Pre-service Middle School Mathematics Teachers

* Smart board * Computer
*Laboratory equipment *Smart board

» Computer *Notebook
*Projector *Pencil
*Overhead projector *Tablet Computer
* Tablet computers *Videos

*Mobile devices

* Animations, videos, posters, models, and
telescope

Figure 3. Technologies that can be used in class according to the participants

When the opinions of the participants on the use of technology in education are examined, it was seen that both
pre-service science and mathematics teachers find using technology in their lessons important. The participants
justified their opinion as; using technology in education is a requirement to adapt to changing world conditions,
technology provides permanent learning since it appeals to more than one sense, makes learning easier, arouses
students’ interest, embodies the abstract subjects and saves time.

When thoughts of the two groups are examined separately, in addition to the above-mentioned opinions,
pre-service science teachers opinions on using technology in their courses was gathered under two themes as
positive and negative opinions. Regarding the theme of positive opinions, the participants thought that the use of
technology in their lessons is suitable for the students who have different learning styles; it facilitates access to
information; increases learning motivation, creativity, and academic achievement. The thoughts of S2 and S8 in
this theme are as follows, respectively:

“Because there are many abstract concepts in science, students have difficulty in understanding these concepts.
The use of technology in science education makes learning easier for students since abstract subjects are
embodied. These technologies are suitable for students who learn in different ways.”

“It is much more effective to practice or watch videos about the lesson than to tell students that blue litmus
paper turns red in acid. It is very effective to enable students to see the bacteria with their own eyes under the
microscope. Using technology provides permanent learning. It embodies the knowledge.”

On the other hand, the views under the negative opinions theme are mainly related to pre-service science teachers’
using the mentioned technologies in their lessons lead to some problems. The participants have some negative
opinions such as it makes students lazy, does not improve teaching skills, weakens the students’ writing skills,
increases students’ addiction to the technology, and causes to lose attention. The participants also stated that not
every school has the physical resources to reach these technologies at a certain cost, and if the electric power is cut
off, or when there is a technical failure, the course may be interrupted. The participants S9 and S13, who
commented on this theme, respectively stated that:

“Teachers need to know how to use technology. Otherwise, you cannot get efficiency even if you stock up
technology in the classroom.”

“Besides, students are always glued to their cell phone in daily life. In addition to this, if the technology is used
frequently at the schools, students may be totally addicted to technology. It may make students lazy. We also do it,
for example, we think that we have slides anyway and we do not listen to the teacher. Moreover, if a problem
occurs in the tool, the course may be delayed.”

The pre-service middle school math teachers’ views about using technology in their lessons were also thematized
as positive and negative opinions. In addition to the above, under the theme of positive opinions, participants
indicated that technology makes lessons more enjoyable, saves time by freeing teachers from the situations like
drawing shapes, facilitates the teachers’ work, and gives students the opportunity to reach the information
whenever and wherever they want. Some of the views that exemplified this theme best are as follows:
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M4: “Technology should definitely be used in math. Traditional teaching techniques are both boring for students
and time-consuming. Since mathematics is abstract and difficult, we should use technology to provide permanent
learning, to make teaching enjoyable and visual, to free teacher from drawing shapes, to make videos about the
subject, to evaluate the subject using enjoyable tests on a computer.”

M9: “Embodying the learning of our students, who are at the formal operational stage yet, makes learning
easier and provides permanent learning. Also, it endears math, it makes this course enjoyable.”

However, regarding the negative opinions theme, the participants thought that the use of technology in math is not
suitable for every subject of mathematics, and technology cannot be used at every stage of the course. Participants
also stated that using tablet computer is not ideal since it has some drawbacks such as playing games or surfing on
the Internet, using technology may cause health problems such as eye diseases and postural problems, and it is
uneconomic. Furthermore, the participants emphasized once more that paper and pencil are irreplaceable in
teaching math. Being one of the participants who think in such way, M7 expressed his / her views as follows:

M7: “Although there are many good sides of technology, there are also some bad sides. For example, a teacher
who does not know how to use a computer causes the educational institution to fritter away the budget of
technology. Or looking at the screen constantly may disrupt students’ eyes. It distracts attention. In rural areas,
perhaps even in other places, every school may not have equal conditions, and the budget may be inadequate.”

3.2 Thoughts on Presentation Programs in Science/Middle School Math Courses

The participants’ thoughts about using presentation programs in their lessons are generally as these programs make
course interesting and enjoyable, visualize the topic, make learning easier, and helps to enable the permanent
learning (Figure 4). Therefore, thoughts of pre-service science teacher S3 and pre-service math teacher M5, two of
the participants who exemplified the theme named ‘positive opinions about using presentation programs’ best,
were given below, respectively:

“Presentation programs make the lesson enjoyable. They visualize the course subjects. This is why they provide
permanent learning.”

“These programs make students understand the lesson better. It makes the course more interesting and visual
since the visuals can be used. Students can learn easily.”

On the other hand, pre-service science teachers also mentioned that there are some problems regarding using
PowerPoint in the lessons. These views of the participants were thematized as negative opinions. Accordingly,
pre-service science teachers thought that preparing a presentation may be time-consuming for the teacher; it may
also become boring if it is used throughout the course, and classroom management will be difficult. S9, who
thought so, said that:

“It would be nice if presentation programs are used properly. However, there are buts about it... Now, the
presentation is being constantly used in our lessons and we are obviously getting bored. Because teachers
always use the presentation, not the time when it is needed. I am against to using presentation constantly in
courses such as physics and chemistry. Can solving the question be in the presentation? If the students were
already bored, they become distracted and you cannot gather the classroom.”

Pre-service mathematics teachers also stated that the presentation programs have some negative features (Figure
4). These opinions which were grouped under the theme of negative opinions are; some of the presentation
programs require Internet connection, the use of program is difficult when it is not in Turkish, the program is not
useful for every subject in math, and preparing a presentation is time-consuming for teachers. The views of M7,
who had the same opinion, were given below:

“These programs are not very suitable for mathematics. Moreover, it is never suitable for every subject. And I
think that it should never be used from the beginning to the end of the course. A short description of the topic
may be made using these programs. Or perhaps a visual that is difficult to draw on the board may be shown. 1
also think that the programs that require Internet connection are also negative. What if there is no Internet
connection while making a presentation?”
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Positive Opinions Negative Opinions
Pre-service Science and Pre-service Science and Mathematics
Mathematics Teachers Teachers
- Interesting - Internet requirement (M)

- Visualization - Difficulty of use (M)
- Make the course enjoyable - Inappropriate for math course (M)
- Make learning easier - Not appropriate for every subject (M)
- Permanent learning - Time-consuming (S, M)
- Boring (S)
- Classroom management problems (S)

Figure 4. Opinions about using presentation programs in science/math courses

3.3 Thoughts on Using Blog or Web Page in Science/Middle School Math Courses

The participants' opinions on the use of blogs or web pages in their lessons are generally relevant to some
opportunities that these applications give such as; to share the course content and materials, to make
announcements to make students prepared for the course, and to share information. The opinions of both
pre-service teachers were gathered under the theme of positive opinions (Figure 5).

Other than above-mentioned views, pre-service science teachers’ views about the theme of positive opinions are; it
is possible to share information about science and daily life using blog or web page in the science course; blog and
web page develop students’ writing skills, provide permanent learning, and give students who cannot ask question
or learn the subject the opportunity to learn. S11, who thinks so stated that:

“Due to the blogs, a student who did not understand the lesson but wants to make research can reach the
information. Or, for example, if you want students come to class prepared as a teacher, you can make an
announcement through these applications and present the course content to the students. Also, it is possible to
communicate and share the topic with other people.”

As well as their previously mentioned opinions, pre-service math teachers also stated that blog and web page
applications improve students’ research skills and these applications are remarkable since they are out of the
ordinary. M 15, who expressed his / her opinion in this way, stated that:

“Blogs or web pages may be useful in transferring thoughts and opinions about teaching math or mathematics
itself. Since it will bring visual elements into the forefront, permanence increases. The research skills develop
while searching within blogs.”

On the other side, pre-service science teachers mentioned that blogs or web pages have a negative side such as the
Internet requirement (Figure 5). For instance, S14, who defends this opinion, said that “The answer for the
question ‘Do the blogs work?’is definitely ‘ves’. But we absolutely should enter through the Internet. How many
students will have this opportunity at a village school? It may cause distress from this aspect.”

Similarly, some pre-service math teachers expressed their opinion as these applications are more suitable for
lessons with verbal content or sharing about daily life. M8 expressed his/her thoughts as “Although these
applications are useful for mathematics, they can be used in a limited way. Because the blog seems to be an
internet tool that is based on more up to date things. However, if you will make an announcement, for example, you
can still use it.”
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. Sharing the course content and materials,
. Making announcements to make students
The positive prepared for the course,
features of blogs . Sharing information,
and web pages . Developing writing skills,
. Providing permanent learning,

. Improving research skills

The negative . Internet requirement
features of blogs . More suitable for lessons with verbal

and web pages content or sharing about daily life

Figure 5. Pre-service science/middle school math teachers’ thoughts about using blogs and web pages

3.4 Thoughts on Using Video Processing Programs in Science/Middle School Math Courses

Both pre-service science and math teachers have similar opinions about using video processing programs in their
lessons (Figure 6). Participants mentioned the positive features of video processing programs and therefore created
positive contacts. Since the participants mentioned the positive features of video processing programs, a theme
named ‘positive opinions’ was formed. This theme includes the participants’ thoughts such as video processing
programs can be used in preparing course content presentations; video processing programs are interesting, they
provide permanent learning, visualize the lesson, and make the course enjoyable. Different from those, pre-service
middle school math teachers also stated that it is possible to be beneficial to students by making a question solving
video with these programs and to study by watching the videos whenever and wherever they want. The thoughts of
pre-service science teacher S4 and pre-service math teacher M2, who exemplified this theme best, as follows,
respectively:

“Owing to these programs, interesting and visual videos can be made. A video about the topic content can be
generated. I think the lesson becomes enjoyable and the learning becomes permanent.”

“In general, a video is created by adding pictures, text, and effects with some programs. Short videos can be
created and added for solving questions in mathematics. The teacher can make a comprehensive video, lecture
on the topic, and then give it to the students. Thus, thanks to computer and telephone, students can study the
topic again in their out of school time. The learning becomes permanent.”
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*Course content presentation (S&M)
*Being interesting (S&M)

The positive features of
video processing

*Providing permanent learning (S&M)
*Visualization of the lesson (S&M)
*Making the course enjoyable (S&M)

programs

*Question solving videos (M)

*Being able to watch videos in the desired place at the desired time (M)

VIS e a1 g * Time-consuming for teachers (S)

of video processing *Boring for students if the video is long (S)

programs *The videos are more related to daily life (M)

Figure 6. Pre-service science/middle school math teachers’ thoughts about using video processing programs in
their courses

Nevertheless, pre-service science teachers believed that preparing a material using video processing programs is
time-consuming for teachers and also it will be boring for students if the video is long. In this regard, S15 stated
that:

“...But it is very time-consuming to prepare them, it takes a lot of time. In fact, it is more appropriate to use
short video, students already get bored in the long videos. Also, a short video does not waste teacher s time.”

Pre-service math teachers stated that the videos are more related to daily life situations rather than mathematics
lesson, hence it is more appropriate to rarely use it in math. Thinking in that way, M 10 said:

“I personally think that the videos are not so useful for math, it is more useful for daily life. Then, is it unusable?
No, it is also used in math. But how? For example, at Pi Day event, on the topic of history of math... But there is
no doubt that you cannot use it in a geometry class.”

3.5 Thoughts on Teaching in Technologically Fully-equipped or Ill-equipped Classrooms

Accept three participants, all of the pre-service science and math teachers stated that the technological equipment
that their classroom has definitely affects their teaching. They explained this situation through students’ cognitive
and affective learning domains in general. In other words, the obtained data were thematized in this way.

In the theme of cognitive learning domain, both pre-service science and mathematics teachers stated that if they do
not have the technological equipment in their classrooms; the students would have difficulty in learning, their
learning would not be permanent, and the students would tend to memorize things. Pre-service science teacher S8
and pre-service middle school math teacher M8 expressed their opinions regarding this theme as follows:

“If a classroom is non or ill-equipped with technology, it is like doing a cancer surgery in health center rather
than in a general hospital. Of course, it affects teaching. It affects students’ learning mostly. Science can not be
learned only by transferring it from the blackboard to the notebook. The basis of science is practicing,; if students
practice, permanent learning occurs. This can only be done in a technologically equipped classroom.”

“It may not differ much according to the teacher. But it changes a lot for students. What actually changes?
Mostly the students can no longer learn easily. When technology is not used, even if presentation strategy is used,
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the students would tend to memorize the knowledge.’

In the theme of affective cognitive domain, both pre-service science and mathematics teachers stated that if there is
a lack of the technological equipment in their classrooms; it affects the students’ attitudes, interests, and
motivations towards the course; enjoyment in the lesson, learning entertainingly, and participation in the lesson.
The views of the pre-service science and math teachers who thought in that way were given below:

S9: “If the classroom is technologically ill-equipped, it will definitely be different. The students will l6se their
interest in the course. They cannot learn by having fun, learning will not be permanent.”

Ml1: “Math is a course that is entwined with technology. Thus, classrooms should be fully-equipped with
technology. Otherwise, students’ motivation towards lesson will decrease, their attention will be distracted, the
lesson will become boring. Success will decrease. The prejudice against math already exists; if this increases, a
negative attitude towards the course may be developed.”

In addition, the participants who defend the opinion that technological equipment of their classrooms will not
affect their teaching justified their opinion as science can also be taught using different materials other than
technology and teacher is the most important element of teaching. For instance, while pre-service science teacher
S10 expressed his/her thoughts as “I do not think it affects. Because everything around us in the daily life is a
learning material for science. For this reason, there is no need to technology to tell science.”, pre-service math
teacher M 15 expressed his/her thoughts on the topic as “I think this will not affect the lesson at all. To me, the
teacher is the most important factor that affects the quality of science teaching. There are many teachers who
teach inefficiently at fully-equipped schools, but do miracles at ill-equipped schools.”

4. Findings, Discussion, and Suggestions

In this research, that was conducted to determine the opinions of pre-service teachers about the use of technology
in science and middle school mathematics lessons, it was thought that pre-service teachers' positive and negative
views about the use of technology in education may affect their educational pedagogies and practices in the future.

The findings of the study indicated that according to the pre-service science teachers, smart boards, laboratory
equipment, computer, and projector are the foremost technologies that can be used in their lessons. According to
the pre-service math teachers, on the other hand, computer, smart board, notebook, and pencil are the foremost
technologies that can be used in their lessons. Hence, it can be stated that pre-service science teachers focus on
using electronic devices in their lessons, but pre-service mathematics teachers also pay attention to the
non-electronic devices such as notebook and pencil. According to the pre-service math teachers, the requirements
for math course like writing and drawing make the use of notebook and pencil indispensable. In parallel with this
result, in the study conducted by Onal (2014), it was found that math teachers frequently use the electronic devices
such as a computer, projector, and smartboard in their lessons. On the other hand, different from the present study,
in the study of Onal (2014), it was also pointed out that math teachers frequently use the non-electronic equipment
—blackboard, 3D materials, and fraction cards in their courses. The possible reason why participants frequently use
electronic devices like smartboard, computer, and projector may be the common usage of mentioned technologies.
Consistent with these findings, Baki et al. (2009) also pointed out that the most common educational technology
used by teachers is the computer. However, the study conducted by Yangin and Kaya (2016) aimed to determine
the tools used in teaching "The Systems in Our Body” unit in science course, and concluded that teachers
frequently used written materials other than textbook and blackboard, but did not use the technologies such as
smartboard and projector.

Another finding of this study shows that the participants thought the use of technology in education facilitates
students' learning, provides permanent learning, embodies abstract subjects, saves time and arouses students’
interest and curiosity. Similarly, Woodard (2003) stated that using technology in education provides access to
different kinds of information sources, allows different kinds of learning, enhances motivation, and enables
students to take part in the learning process; while Shumack and Reilly (2011) mentioned that using technology in
education gives students the opportunity to obtain information in the way, place and at the time they wish. Based
on Inal, Evrekli, and Balim’s (2011) study, pre-service science teachers believed that the use of educational
technologies in lessons supports students’ visual and auditory learning, enhances interest and attention, facilitates
learning, provides permanent learning, and helps to embody the abstract concepts. Not limited to this, many
studies have shown that educational stakeholders have positive views on the use of technology in education
(Amelink & Scales, 2010; Carvalho-Knighton & Keen-Rocha, 2007; Ciire & Ozdener, 2008; Cagiltay et al., 2007;
Yilmaz, Ulucan, & Pehlivan, 2010).

On the other hand, according to the participants, the use of technology in education has some limitations such as
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inadequacy of physical resources, interruption of the course in case of power failure, the necessity of teachers
having the ability to use technology; also technology use may lead to some health problems, and distractibility, and
it may not be suitable to teach every subject. Lane and Lyle (2011), who laid emphasis on teachers’ technological
skills, also stated that technical expertise is important for using educational technologies in the courses. Moreover,
it has become a necessity for teachers to have the abilities to use educational technologies as they are faced with a
group of learners who use technological tools such as computers, Internet, and mobile devices intensively (Reiner,
2009). In their study, inal, Evrekli, and Balim (2011) stated that pre-service science teachers were in the opinion
that educational technologies are partially appropriate for every science topic.

The participants in the study detailed their views on technology applications that can be used in education within
the context of presentation programs, video processing programs, and blog or web page usage. In this regard, it
was found that the participants believed using presentation programs in lessons has some positive effects such as
making the lesson fun and interesting, visualizing the subject, facilitating learning, and helping to provide
permanent learning. These results, which are likely to affect pre-service teachers’ teaching performance during
their teaching profession, may be due to that presentations are often used at every stage of the education.
Consistent with these results, it is recommended that teachers use Microsoft PowerPoint presentation program due
to its features such as transferring information to a crowded group, facilitating learning by appealing to multiple
senses (Jenq, Yen, & Pao, 2007). Likewise, it was found that presentations improved teaching and organizational
skills (Susskind, 2005), enhanced the positive attitude towards the lesson (Tabuk, 2003), increased students’
motivation (Selimoglu, Arsoy, & Ertan, 2009) and willingness to participate in the lessons made with the
presentation (Szabo & Hastings, 2000).

Another consequence of this research is that the pre-service science teachers thought preparation of a presentation
may be time-consuming for teachers, it may become boring if the presentation is used throughout the lesson, and
the classroom management may be difficult. Additionally, pre-service math teachers also stated that presentation
programs have some negative features—some of the presentation programs require Internet, and when the program
is not in Turkish, it is difficult to use, it is not suitable for math or every topic of math, and it is time consuming for
teachers to prepare presentations. These thoughts among the participants may be due to prejudices of in-service
and pre-service teachers regarding the integration of technology in education, or teachers’ willingness to avoidance
of spending time on pre-class preparations. In parallel with these findings, it was also reported in the related
literature that a major part of teachers described the preparations for the integration of technology into teaching as
boring and time-consuming (Christanse, 2002; Levin, 1996).

Another conclusion reached in this study is that the participants indicated the positive features of using blog or web
page in their lessons as they give students an opportunity to share course content and materials and make
announcements to help students come to class prepared. These views of participants may result from social
networks such as blogs or web pages are often used for these purposes in Turkey. In support of this, Jones, Blackey,
Fitzgibbon and Chew (2010) suggested that the use of social networks in education is flexible, it facilitates
building a community and sharing, enhances communication, and makes it easier to give feedback. Ajjan and
Hartshorne (2008) stated that just as blogs, social networks also strengthen the communication among users,
provide sharing opportunities and improve the cooperation. Moreover, pre-service science teachers mentioned that
using blog or web pages improves writing skills of students, provides permanent learning, makes students share
about science and daily life and gives learning opportunity to the students who cannot ask questions or learn the
subject. Pre-service math teachers stated that blog or web pages improve research skills of students, and these
applications are remarkable since they are unconventional. However, according to the participants, there are some
negative aspects of using blogs or web pages in their lessons. At this point, while pre-service science teachers
thought that using a blog or web page require an Internet connection, pre-service math teachers found these
applications more suitable for verbal lessons or sharing about daily life.

Yet another conclusion reached in this study is that participants thought video processing programs have some
positive features, for instance, they present the course content, provide permanent learning, visualize the course,
make the course enjoyable, and they are interesting. In addition to this, pre-service middle school math teachers
thought that with these programs, it is possible to be beneficial to students by preparing question-solving videos
and to study a subject by watching the videos at the desired place and time. Concordantly, according to Shumack
and Reilly (2011), podcasting technology can complement, change, diversify, and possibly improve the way that
information is presented in the classroom. Because this technology facilitates the sharing of information, allows
students to answer more questions, motivates students and improves their creativity. However, pre-service science
teachers believe that preparing a material with video processing programs is time-consuming for teachers and it
can be boring for students if the video is long. Pre-service math teachers stated that videos should rarely be used in
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math since they are more about daily life situations than math.

Lastly, the participants' views on teaching carried out in classrooms with or without technological equipment were
examined. According to the participants, the technological equipment in their classroom definitely affect the
teaching they will perform. In this regard, participants thought that if they do not have the technological equipment
in their classroom; students will have difficulty in learning and turn towards memorization, and their learning will
not be permanent. Also, students’ learning motivation, attitudes and interests towards the course, their participation
in the lesson, and their learning by having fun may be affected by this situation. Concordantly, Cohen, Manion, and
Morrison (2010) suggested that the physical environment constructs the skeleton of learning, and it can contribute
to learning or prevent learning. Additionally, according to some of the participants, there are many tools or
materials that can be used in courses other than technology. Moreover, the teacher is the most effective element in
teaching and therefore the technological equipment in their classroom do not affect their instruction.

According to the results of this research, the following recommendations can be offered:

- Pre-service teachers should be sufficiently informed about new technologies and be able to apply these new
technologies in order not to be confined to the use of computer, projection and smart board.

- Pre-service teachers should be given practical training on how to use the applications such as presentations and
video programs, blogs or web pages which are also subject to this research in general, in education, and in
particular, in their own lessons; and how to eliminate the limitations of these applications.

- The weight and importance should be given to the courses in which the pre-service teachers have the necessary
knowledge and skills about how and in what way the technological equipment will be used in their lessons.
Instructors must motivate and adequately train pre-service teachers in these courses.

- Since this research is limited to the current study group only, the subject should be studied more thoroughly by
repeating the study with pre-service teachers from different departments.
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