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ABSTRACT

This study aimed to explore the beliefs and attitudes of 36 science teachers (biology, physics and
chemistry) in six high schools in Ankara towards the use of Interactive White Boards (IWB). Of these,
three teachers from each school were chosen for interview and classroom observations according to their
questionnaire results with purposeful sampling method. The results were analyzed with descriptive
statistics and qualitative data analysis methods. According to the results, teachers agree that using IWBs
facilitate reaching different sources and display them to the whole class immediately. Teachers describe
the common use of IWBs as showing visual materials, videos and animations in science classes. The
majority of teachers enjoy using the IWB technology and express positive feelings about it. Most teachers
state that they follow the advances in educational technology regularly. Since the frequencies are
approximately equal, no meaningful difference was found between teachers with different majors on
staying current with technology. The findings show that biology and chemistry teachers use IWB more
frequently than physics teachers. Although the teachers have positive attitudes towards the use of IWBs,
it was seen that most of them do not feel comfortable while using them in the classrooms. The interviews
indicate the reason for that as insufficient in-service trainings.

Keywords: Science teacher, interactive whiteboard, belief, attitude.

INTRODUCTION

In the twenty-first century, technology has increasingly been used in education field and
especially to support teaching students with different learning characteristics (Sdzcii & Ipek,
2012). The Welsh Assembly Government in the United Kingdom (UK) stated that every
primary school would be provided with one IWB, one computer and one projector
(Beauchamp, 2004). After the pilot studies in England, this technology became a focus of
interest among other countries in the world. The highest IWB penetration rate (73%) is in
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England (Liang, Huang & Tsai, 2012; Mclintyre- Brown, 2011). Taiwan, Japan, Singapore,
Malaysia, China and Russia are all actively advancing the integration of this technology in
classroom teaching. The United States of America (USA), Canada and Mexico are also
conscious of the importance of using IWBs in classrooms (Liang et al., 2012).

In addition to the other countries, in 2012, as part of a new project, Turkey launched a
pilot study on the use of IWBs and tablets in 52 schools across the country. The project
known as FATIH (Movement of Enhancing Opportunities and Improving Technology) by the
Ministry of National Education (MNE) is among the most significant educational investments
of Turkey. The main goal of the project has been to make Information and Communication
Technologies (ICT) one of the main instruments of the education process. The project also
aims to help teachers and students in classrooms to use these technologies effectively. Thus, it
is expected of teachers to help students gain different points of view, create information of
their own and be able to keep information through the years, and so, prepare for the future
generation from today (MNE, 2012).

Since IWBs are already in use by teachers and students, the questions and studies focus
on investigating their beliefs and attitudes towards the effectiveness and integration of the
IWBs in the classroom. A considerable amount of studies indicate positive findings about
using IWBs in classrooms and also positive effects on learning (Habeeb, 2018; Sen & Agir,
2014). From a pedagogical perspective it is thought that IWBs facilitate collaborative group
working among students (Kennewell & Morgan, 2003; Slay, Sieborger & Hodgkinson-
Williams, 2008; Smith, Higgins, Wall & Miller, 2005). As students have an interactive,
activity-based learning environment, they want to share their tasks and opinions with other
students in the classroom. Another advantage of the IWB is that it is a teaching tool that has
high interactivity. According to Murcia and Sheffield (2010), the wealth of the pictures,
diagrams and photos, moving objects, annotating information and shown animations on the
board enrich this interactivity. During lessons, students especially volunteer to answer
questions due to colorful images, shapes and games, so IWBs motivate students and increase
teacher-student interaction (Glover, Miller, Averis, & Door, 2005; Murcia & Sheffield, 2010;
Smith et al., 2005).

Although most of the studies report positive results for the integration of this
technology, there are some conflicts about improving students’ motivation and efficacy of
usage. For example, it is thought that teachers do not have adequate training to use IWBs to
their full potential (Marin-Diaza, Figueroa-Floresb & Varoa, 2017; Samsonova, 2019). Also,
some of the students find them difficult to operate (Coklar & Tercan, 2014; Smith et al.,
2005). Other problems are stated by the teachers are in relation to the usage of the board and
the long time needed for preparation before the lesson. On sunny days, the teacher’s shadow
may fall on the screen during the writing process, so some of the students have difficulty in
seeing the board clearly and also the sound that comes from the board marker disrupts
students’ concentration during the lesson (Coklar & Tercan, 2014; Erduran & Tataroglu,
2009).

Computer facilities such as wireless internet, multimedia devices and applications such
as IWBs have started to enhance teaching and learning processes (Dinger, 2015; Mathews-
Aydinl & Elaziz, 2010; Nafidi, Alami, Zaki, El Batri, & Afkar, 2018). Even if education with
modern technological tools has started to replace the traditional classroom techniques, this
evolution has raised a lot of questions and speculations along.

Like many countries around the world, IWBs became fashionable classroom tools in
Turkey in the scope of the FATIH Project. Although a considerable amount of studies have
emphasized positive attitudes towards the use of IWBs in classrooms, the differences in the
education background of the country, pre-service trainings, and technological infrastructures
of the schools may cause diverse outcomes. According to Abuhmaid (2014), several factors
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including teacher trainings, support of the school principals, adequate infrastructure, and
mentoring are believed to be facilitating factors for the effective utilization of IWBs by
teachers in the classrooms. Supporting the importance of the pre-service trainings, The
European Commission (2013) states that, teachers’ confidence in using ICT can be as
important as their technical competence, because confidence levels have an influence on the
frequency of utilisation of ICT based activities.

In 2015, Ormanci, Cepni, Deveci and Aydin conducted researches about thematic
review of IWB use in science education. According to their findings, the researchers carried
out studies about IWBs because of gaps in the literature. The studies are done regarding the
effects of IWBs on student academic success, learning outcomes, users’ experiences. They
also highlighted the need of more studies about use of IWBs focusing on science education.

Thus, by considering all of these issues, it is apparent that the utilisation of IWBs can
vary in different countries and also educational technological background is a factor. Since
this technology is new in Turkey, the literature has some lacking points in terms of teachers’
acceptance of the IWBs in Turkey. In addition, there are limited studies about science
teachers’ acceptance towards this technology.

The aims of this study are to explore high school science teachers’ beliefs and attitudes
towards the use of IWBs in science classes, to investigate particular IWB usage differences
among three disciplines of science teachers (physics, chemistry and biology) from each
school, and, to find out the contributions of IWBs to particular teaching processes of the high
school science teachers’ teaching processes.

METHODS

The study utilized a mixed-methods approach with an embedded design. At the
beginning of the study, the attitudes of the high school science teachers towards the use of
IWBs were measured quantitatively with a questionnaire. This quantitative data was
supplemented by qualitative data which consisted of classroom observations and interviews
with the teachers. Observations of each class (physics, chemistry and biology) were used in
order to explore IWB usage processes and differences among these teachers. Interviews with
science teachers of each discipline (physics, chemistry and biology) were conducted to
understand the contribution of IWBs to particular teaching processes and the main differences
among subject area teachers towards the use of IWBs.

a) Participants

This study was conducted at six high schools in Ankara. Science teachers (biology,
physics and chemistry) from each of the six high schools were selected. The total number of
subjects in the sample was 46, but only 36 of the teachers were willing to fill the
questionnaire. This means 78.2% of the teachers participated in the study. Of these, three
teachers from each school were chosen by considering their questionnaire results with
purposeful sampling method. Thus, with two exclusions, 16 of the teachers were interviewed
and observed in the classroom.

b) Instruments

The instruments of the research consist of; questionnaire, interview, and classroom
observation.

Questionnaire

In this research, a questionnaire was used in order to explore high school teachers’
beliefs and attitudes towards the use of IWBs. The original questionnaire was developed by
Mathews-Aydinli and Elaziz (2010) to investigate attitudes of teachers towards the use of
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IWBs in English as Foreign Language (EFL) classrooms. The questionnaire was adapted for
the science teachers by making the necessary pronoun changes. Specifically, the adaptation
was done by replacing “English” word with “science” in item 12, 13 and 15.

The questionnaire includes a five-point Likert-type scale, open-ended and multiple-
choice items. A reliability check with Cronbach’s Alpha resulted in the score of .78
(Mathews-Aydinli & Elaziz, 2010). Since the questionnaire was adapted for current study
with some changes, reliability was rechecked with Cronbach’s Alpha and resulted in the score
of .84. In addition, to improve the questionnaire, a pilot study was conducted in one of the
high schools in Ankara with nine science teachers.

Below, Table 1 shows the distribution of the questionnaire’s items and their dimensions.
There are a total of 22 items in the questionnaire which consists of six dimensions: attitudes
related to IWBs as a teaching tool (9 items), positive attitudes towards the use of IWBs (5
items), negative attitudes towards the use of IWBs (5 items), attitudes towards teacher
training (2 items), the usage of IWBs in science classes (5 items) and the frequency of using
IWB (1 item).

Table 1. Questionnaire questions and dimensions

Dimensions Questionnaire questions
Attitudes related to IWBs as a teaching tool 1,2,3,4,5,6,7,8,9
Positive attitudes towards the use of IWBs 10,12,17, 21, 22
Negative attitudes towards the use of IWBs 11,13,14,15,16,
Attitudes towards teacher training 18,19
The usage of IWBs in science classes 2,3,4,9,20
The frequency of using IWB 6

Interview

In order to explore the attitudes of science teachers towards the use of IWBs and
providing further insight, a semi-structured interview protocol (Harrell & Bradley, 2009) was
used. The questions in the protocol were adapted from the interview questions of Mathews-
Aydinli and Elaziz (2010). There were 14 open-ended questions in total, which covered
exploring teachers’ opinions about the benefits of IWBs, the most common problems about
using IWBs and general background information about the teachers. The interviews were
conducted with three of the science teachers from each school. Two of the teachers chose not
to participate in the interviews and lesson observations. Therefore 16 out of 18 teachers
participated in the interviews. The interviews were held in Turkish, and participants’
responses were recorded on a voice recorder. In data analysis process, all answers were
translated to English by the researcher.

Observation

In addition to the interview questions, quantitative data was supplemented by
observations of the three science classrooms (biology, physics and chemistry) from each
school. An observation chart was developed after a literature review and partially adapted
from Altingelik (2009). The questions in the chart basically focused on teachers’ common
uses of the IWBs in science classes and their common problems related to IWB use. Also,
there was an independent part with a sketch of the classroom that includes the location of the
IWB.

c) Data Analysis

Quantitative data analysis

All of the items in the questionnaires were analyzed comparatively with descriptive
statistics using the Statistical Package for Social Sciences (SPSS, v.15.0). All the Likert-scale
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items consisted of a five-point scale: strongly agree (5), agree (4) no idea (3), disagree (2),
and strongly disagree (1). While calculating means and standard deviations, the option “No
idea” was excluded from the variables in order to investigate only the degree of actual
agreement and disagreement among the participants. Since the descriptive analysis method
was used for data analysis, means, frequencies and percentages were used to represent the
data.

Qualitative data analysis

Qualitative data examined in the research was gathered from the semi-structured
interviews and observations. Grich (2013) indicates that two stages are needed for analysis of
interview or observational data; the first stage is the transcription and the second is the
preliminary analysis of the data. To follow these steps, gathered data was grouped according
to conceptual framework, research questions or key variables and provided in a proper display
format. Miles and Huberman (1994) defined this procedure as coding for analysis.

At this stage of the study, responses from the interview section were transcribed to begin
the data analysis. A structured coding system was created by considering the meanings of the
responses and actions of the teachers. To keep teachers’ personal data confidential, numbers
were given as a code to each interviewee. Interviews were analyzed after categorizing the
common responses with the help of color codes, and under sub-categories. For analyzing
classroom observations, a checklist which contained all the gathered data from observation
charts was prepared. The data in the observation charts were grouped according to common
features and categories. Then, all data which derived from interviews and observations were
categorized by considering research questions. Thus, this allowed the researchers to analyze
the qualitative data from two different perspectives.

FINDINGS

The results were obtained from the analysis of data, which were related to science
teachers’ attitudes towards using IWBs, usage in the science classrooms, differences among
disciplines, and contributions of IWBs to particular teaching processes.

a) Attitudes of high school science teachers towards the use of IWBs
Attitudes of high school science teachers towards the use of IWBs were categorized into
four sub-sections:
e Teachers’ attitudes towards IWBs as a teaching tool
Teachers’ positive attitudes towards the use of IWBs
Teachers’ negative attitudes towards the use of IWBs
Teacher attitudes towards training programs about IWBs
Teachers’ attitudes towards IWBs as a teaching tool
Teachers’ attitudes towards the use of IWBs as teaching tools were investigated with
nine questions (1, 2, 3, 4, 5, 6, 7, 8, and 9) of the questionnaire.

Table 2. Teachers' attitudes towards IWB as a teaching tool

SD D NI A SA Mean SD

Q1 f 0 8 7 12 9 3.61 1.103
% 0 22.2 19.4 33.3 25.0

Q2 f 4 12 6 9 4 291 1.245
% 114 34.3 17.1 25.7 114

Q3 f 1 2 1 15 17 4.25 0.96
% 2.8 5.6 2.8 41.7 47.2

Q4 f 1 6 5 18 6 3.61 1.050
% 2.8 16.7 13.9 50.0 16.7

Q5 f 2 4 4 15 11 3.81 1.167
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% 5.6 11.1 11.1 41.7 30.6
Q6 f 4 9 10 11 1 2.89 1.078
% 11.4 25.7 28.6 314 2.9
Q7 f 0 6 1 19 10 3.92 0.996
% 0 16.7 2.8 52.8 27.8
Q8 f 3 12 3 13 5 3.14 1.268
% 8.3 333 8.3 36.1 13.9
Q9 f 0 3 3 21 9 4.00 0.828
% 0 8.3 8.3 58.3 25.0
Note: f: Frequency SD: Strongly disagree (1) D: Disagree (2) NI: No idea (3) A: Agree (4) SA: Strongly agree

(%)

SD: Standard Deviation

Q1: Using the IWB resources reduces the time | spend writing on the board.

Q2: When using IWBs in the classroom, | spend more time for the preparation of the lesson.
Q3: | think using IWBs makes it easier to reach different sources and display them to the whole class
immediately.

Q4: IWBs are beneficial for saving and printing the materials generated during the lesson.
Q5: I can give explanations more effectively with the use of IWBs.

Q6: With the help of the IWB, I can easily control the whole class.

Q7: 1 think IWBs can be a good supplement to support teaching.

Q8: Using IWBs makes me a more efficient teacher.

Q9: Using IWBs makes it easier for a teacher to review, re-explain, and summarize a subject.

According to mean scores given in Table 2, teachers agree with most of the statements
in the questionnaire. The highest mean score belongs to question three, approximately 88.9%
(N=32) of the teachers think that IWBs make it easier to reach different sources and display
them to the whole class immediately. The second highest mean score belongs to question
nine, 83.3% (N=30) of the teachers think that using IWBs make it easier for teachers to
review, re-explain, and summarize. Regarding the first question, 58.3% (N=21) of the
teachers think that using the IWB resources reduce the time they spend writing on the board.
For the second question, 37.1% (N=13) of the teachers reveal that when they use IWBs in the
classroom, they spend more time for the preparation of the lesson. Regarding the results of
fourth question, 66.7% (N=24) of the teachers agree that IWBs are beneficial for saving and
printing the materials generated during the lesson. Looking at the responses to the fifth
question, 72.3% (N=26) of the teachers agree that they can give explanations more effectively
with the use of IWBs.

The sixth question has the lowest mean score in this category (M=2.89). 37.1% (N=13)
of the teachers disagree that with the help of using the IWB, they can easily control the whole
class, while 28.6% (N=10) of the teachers indicate that they have no idea about this statement.
For the seventh question, 80.6% (N=29) of the teachers indicate that IWBs can be a good
supplement to support teaching. Furthermore, looking at the responses to the eighth question,
50% (N= 18) of the teachers agree that using IWBs makes them more efficient teachers.

Teachers’ positive attitudes towards the use of IWBs

Teachers’ positive attitudes related to the use of IWBs were investigated with 10" and
12" questions in the questionnaire and implicitly investigated with 121" and 13" interview
questions.

Table 3. Teachers' positive attitudes towards the use of IWBs

SD D NI A SA Mean SD
Q10 F 0 1 8 19 7 3.91 0.742
% 0 2.8 22.2 52.8 25.0
Q12 F 0 1 7 23 4 3.86 0.648

% 2.9 20.0 65.7 11.4
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Note: f: Frequency SD: Strongly disagree (1) D: Disagree (2) NI: No idea (3) A: Agree (4) SA: Strongly agree
(%)

SD: Standard Deviation

Q10: I like using IWB technology in my lessons.

Q12: | have positive attitudes towards the use of IWBs in science lessons.

The mean scores of the 10" (M=3.91) and 12™" question (M=3.86) indicate that teachers
agree with 10" and 12" questions. 77.8% (N= 26) of the teachers agreed that they like using
IWB technology in their lessons. The responses given for 12" question show that, 77.1%
(N=27) of the teachers have positive attitudes towards the use of IWBs in science lessons.
There is only one participant who disagreed with 10" and 12" questions each.

Interviews were carried out with 16 teachers out of 18. The participants were asked two
questions (12 and 13) which were implicitly related with positive attitudes towards using
IWBs in science classes. 12" question was about whether they would recommend this
technology to their colleagues or not. 87.5% (N=14) of the teachers indicated that they would
recommend this technology to the other teachers. Two of the reflections which were recorded
during interviews with Teacher 5 and Teacher 12 are as follows: Teacher 5 states that; “I
definitely recommend this technology to my colleagues because visual learning is really
essential in science education”. Teacher 12 states that: “l recommend this technology to my
colleagues who are in different schools. In this school, since the school is exam-oriented,
IWBs have the secondary importance. But for other schools which are in rural areas, this
technology is really essential”.

13" question was related to teachers’ opinions about using IWB technology
immediately in all of the schools in Turkey. 81.25% (N=13) of the teachers reflected that
IWB technology in classrooms should become more common all-around Turkey. The ideas of
the teachers who gave the negative responses to these two interview questions (12 and 13) are
given in the following section.

Teachers’ negative attitudes towards the use of IWBs
Negative attitudes of teachers about the use of IWBs were investigated with 11", 13™
14™ and 16™ questions in the questionnaire and 12" and 13" questions in the interview.

Table 4. Teachers' negative attitudes towards the use of IWBs

SD D NI A SA Mean SD

Q11 F 2 4 3 18 9 3.61 1.103
% 5.6 111 8.3 50.0 25.0

Q13 F 13 18 4 1 0 2.09 1,245
% 36.1 50.0 11.1 2.8 0

Q14 F 12 15 3 5 1 0.75 0.96
% 33.3 41.7 8.3 13.9 2.8

Q16 F 6 12 8 7 3 1.39 1.050
% 16.7 33.3 22.2 19.4 8.3

Note: f: Frequency SD: Strongly disagrees (1) D: Disagree (2) NI: No idea (3)
A: Agree (4) SA: Strongly agree (5)

SD: Standard Deviation

Q11: | feel uncomfortable in front of my students while using IWB.

Q13: I have negative attitudes towards the use of IWBs in science classes.
Q14: 1 do not think my students are ready for this technology.

Q16: | am not the type to do well with IWB-based applications.

The result of the 11" question reveals that 75% (N=27) of the teachers feel
uncomfortable in front of their students while using IWB. Considering the responses to the
13" question in this section, 2.8 % (N=1) of the teachers had negative attitudes towards the
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use of IWBs in science classes. According to the responses to the 14™ question, 16.7% (N=6)
of the teachers think their students are not ready for this technology yet. Looking at the
responses given for the 16™ question, 27.7% (N=10) of the teachers think that they are not a
good example for doing well with IWB-based applications.

12" question from interviews was whether they would recommend this technology to
their colleagues or not. 12.5% (N=2) of the teachers indicated that they did not recommend
this technology to their colleagues. Teacher 15 supported his idea with the argument of “The
priority could be for basic needs instead of such kind of costly technology.” 13" question was
related to teachers’ opinions about using IWB immediately around all schools in Turkey.
6.25% (N=1) of them stated that he/she did not support this technology to become widespread
in schools. Teacher 2 states that “There are some infrastructure problems related to internet
connection. Also, teacher trainings are not sufficient. If IWB technology is to become more
common, these problems should be solved”.

Teacher attitudes towards training programs about 1WBs
Teachers’ views related to teacher training about IWBs were directly investigated with

18" and 19" questions in the questionnaire and with sixth interview question.

Table 5. Teachers' views related to teacher training

SD D NI A SA Mean SD
Q18 f 3 4 2 15 12 3.81 1.261
% 8.3 11.1 5.6 41.7 33.3
Q19 f 0 7 12 12 4 3.37 0.942
% 0 20.0 34.3 34.3 114

Note: f: Frequency SD: Strongly disagrees (1) D: Disagree (2) NI: No idea

(3) A: Agree (4) SA: Strongly agree (5)

SD: Standard Deviation

Q18: | believe that training is required to teach with IWB technology.

Q19: If 1 do not get sufficient training, | do not feel comfortable using IWBs in the classroom.

According to the data from table 5, the results of the 18" question reveals that 75% (N=
27) of the teachers think that training is required to teach with IWB technology. Looking at
the responses to the 19" question, 45.7% (N=16) of the teachers stated that they do not feel
comfortable using IWBs in classrooms for the reason that they think their training is not
sufficient.

Sixth question in interview aimed to investigate how teachers learned to use IWBs. The
responses for this question showed that, 93.75% (N= 15) of the teachers learned to use IWBs
in the teacher training program which was implemented in the scope of FATIH Project. On
the other hand, Teacher 3 states that “I learned to use IWBs while | was practicing in the
classroom. | had taken the thirty-hour training program, but it was not satisfactory”.

Since the interview was semi-structured, the researcher asked other questions which
were related to the hours and sufficiency of the training. Only three of the teachers out of 16
stated that the teacher training was sufficient. Teacher 5 states that “We learned in the
training, but it was not sufficient. We developed our skills about the IWBs as we were using it
in the classroom, as we gained experience”. Another view is stated by Teacher 9: “I am not
confident with using IWBs in the classroom. We learned what we can do with IWBs in in-
service trainings but we did not learn how we can practice these”.

b) Use of IWBs in high school science classes

This section is categorized into two sub-sections:
e Teachers’ common uses of IWBs in science classes
e Teachers’ common problems which are related to IWBs
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Teachers’ common uses of IWBs in science classes

In this section, data were provided by questionnaires, interviews and classroom
observations to investigate teachers’ common uses of IWBs in science classes. At the
beginning, responses to the questions three, four and nine in the questionnaire were analyzed
descriptively. The results obtained from the analysis of the questionnaires are presented in
Table 6.

Table 6. The usage of the IWBs as a teaching tool in science classes

SD D NI A SA Mean SD
Q3 f 1 2 1 15 17 4.25 0.96
% 2.8 5.6 2.8 41.7 47.2 7
Q4 f 1 6 5 18 6 3.61 1.050
% 2.8 13.9 50.0 16.7
16.7
Q9 f 0 3 3 21 9 4.00 0.828
% 0 8.3 8.3 58.3 25.0

Note: f: Frequency SD: Strongly disagree (1) D: Disagree (2) NI: No idea (3)

A: Agree (4) SA: Strongly agree (5)

SD: Standard Deviation

Q3: | think using IWBs makes it easier to reach different sources and display them to the whole class
immediately.

Q4: IWBs are beneficial for they allow saving and printing of the materials generated during the lesson.

Q9: Using IWBs make it easier for a teacher to review, re-explain, and summarize the subject.

Based on the results of question 3 on Table 6, 88.9% (N=32) of the teachers think that
using IWBs make it easier to reach different sources and display them to the whole class
immediately. The results of the fourth question in the questionnaire reveals that 66.7%
(N=24) of the teachers thought IWBs are beneficial in a way to allow the teacher to save and
print the materials generated during the lesson. For question 9, 83.3% (N=30) of the teachers
think that using IWBs makes it easier for a teacher to review, re-explain, and summarize the
subject.

The responses to interview question 9 provided detailed information in terms of
understanding teachers’ common uses of IWBs in science classes. The responses to the
question 5 are presented in the Figure 1.

ER]

- . .
Showing . . Showing .
Animation | Video visual Solv ne Reflecting visual  Presentation " Eb Writing
. question | core book . searching
material experiment
mNumber 7 8 6 5 1 8 4 2 2
% 19.4 222 167 139 2.8 222 1.1 56 56

Figure 1. Teachers' common uses of IWBs in science classes
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As seen in Figure 1, teachers state the common uses of IWBs in science classes as
showing visual materials, videos and animations. 19.4% (N=7) of the teachers show
animations via IWBs during classes. 22.2% (N=8) of the teachers use IWBs for showing
videos in the lessons. Also, teachers who use the IWBs for showing visual experiments
account for 22.2% (N=8) of the total participants of interviews.

The usage of IWBs for writing, presentation and web searching is not as common as
showing visual materials during classes. While 5.6% (N=2) of the teachers use IWBs for
writing on the board, 5.6% (N=2) of them use IWBs for web searching during the classes.
11.1% (N=4) of the teachers use IWBs for presentations during classes. Also, there is only
one teacher who prefers to use the IWB for reflecting the textbooks on the board.

In order to see the common uses of IWBs in science classrooms and to discover the
problems related to this technology, the researcher also conducted observations of 16 different
classes in which IWBs were used. The results of the observations are given in Table 7
according to teachers’ subject areas.

Table 7. Basic functions of IWBs as a teaching tool in science classrooms

Basic functions of IWBs Total %

Teacher highlights a text or passage with different color. 6.25

Teacher uses her/his finger to draw or highlight something on the IWB screen. 50

Teacher uses a specific software program during class. 62.50

Teacher uses the drag and drop function of IWB. 62.50

1
8
Teacher searches for something on the Internet. 6 37.50
1
1
3

Teacher plays audio and video files. 18.75
Teacher writes on the board by using stylus pen. 2 12.50
Teacher navigates the texts and images from the board screen, not from the 11 68.75
desktop or laptop computer.

Teacher uses the function of screen curtain. 11 68.75

As given in Table 7, 68.75% (N=11) of teachers navigate the texts and images from the
board screen, not from the desktop or laptop computer. Also 68.75% (N=11) of them use the
screen curtain features. Another common function is used by 10 of the teachers (62.50%) is
the drag and drop function of IWB. It is observed in the classroom that 62.50% (N=10) of the
teachers use a specific software program during classes. Also 50% (N=8) of them use their
fingers for underlying or emphasizing something on the board (see Figure 4). 37.50% (N=6)
of the teachers use IWBs for web searching during classes. Only 18.75% (N=3) of the
teachers play audio and/or video files. The number of teachers who highlight a text or passage
with different color is just one (6.25%) and this function has the lowest percentage.

c) Teachers’ common problems which are related to IWBs
Teachers’ commons problem while using IWBs during classes were investigated with

interview question 14.

Table 8. The common problems which is related to IWBs

Common Problems which is related to IWBs %

==

Not being able to see the things displayed on the 6.2
IWB screen because of sunlight

Calibration settings and touch screen properties are damaged frequently 6 375
Students use the board out of intended purpose so IWBs are frequently damaged 6 375
Web connection is not sufficient 5 31.2
Educational Informatics Network (EBA) does not update itself for new resources 5 31.2
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Causing behaviour problems like the disruption of students’ attention 3 18.7
Teacher needs a lot of time to prepare the materials 1 6.2
Discomfort in the eyes of teachers and students after extended interactions with the IWB 2 125

and headaches

Teachers concern about the amount of radiation from IWBs 4 25
In-service training was unsatisfactory 10 62.5
Teachers need to become confident users, but they think students are better about 5 31.2

technology

Note: f: Frequency

Based on the scores in Table 8, 6.2% (N= 1) of the teachers state that sometimes, it is
not possible to see the things displayed on the IWB screen because of sunlight. The teachers
who think calibration settings and touch screen properties are damaged frequently make up
37.5% (N=6) of the total participants. The reason for this was explained by Teacher 10:
“Since there are both chalk boards and IWBs in the classroom, the dust from the chalk boards
damage the calibration property of the IWBs. The dust harms the touchscreen. Web
connection is constantly slow so we cannot watch the videos. | use the teaching resources
which | got used to while using old-fashioned projectors. Students use the board out of
intended purpose, for listening to music at the break times. This also damages the calibration
of IWBs. Lastly, during the in-service training, it was told that there would be tablet and IWB
connection in the class. But it did not happen”.

Just like Teacher 10, 37.5% (N=6) of the teachers state that since students use the board
out of purpose thus IWBs frequently break down. 31.2% (N=5) of the teachers think that web
connection is not sufficient. Besides, 31.2% (N=5) of the teachers agree that EBA is not
updated regularly with new resources. 18.7% (N=3) of the teachers agree that IWBs cause
behavior problems like attention deficiency. Also, some of the teachers indicated that this
situation may be originated from teachers turning their back to the classroom while writing on
the IWB (see Figure 4). At the point of students’ health, 12.25% (N=2) of the teachers think
that students’ eyes get tired when they continually look at the IWB screen and that the
students suffer from headaches. In addition to these, 25% (N=4) of them were worried about
the amount of radiation from IWBs. Teacher 4 states that “IWBs damage the interaction
between us and the students contrary to common belief. Students’ attention is disrupted
regularly. They suffer from headaches, so | bought a radiation protector, but it did not work.
Our eyes get tired after we continually look at the screen. | tried to solve this problem by
changing the color of the screen frequently. Using IWBs for every topic is meaningless, they
are not proper for every topic. The preparation time for each lesson and searching for the
materials take much more time than expected”.

Teachers who think in-service training was unsatisfactory make up 62.5% (N=10) of
total interviewees. For the reason that 31.2% (N=5) of them think that students are better
about using technology. Teacher 13 states that “I am the guidance teacher of this school about
IWB technology. According to my views, meeting with immense technology at younger ages
may cause problems in terms of children’s health for the future. But at the same time, our
students install programs and stay current with the technology very well. They are well-
informed and are like the masters of the technology. Also, as another problem, tablets become
a kind of play tool for students. The connection between the IWB and tablets of which we
were told never came to life”.

d) Differences among high school science teachers’ attitudes (physics, chemistry, biology)
towards the use of IWBs
In this section, differences among high school science teachers’ attitudes (physics,
chemistry, biology) towards the use of IWBs are categorized under two sub-sections:

e Staying current with the educational technology
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e The frequency of using IWBs

Staying current with educational technology
Teachers’ views related to staying current with the educational technology were
investigated with interview question 5. The results were shown in the Figure 2 below.

Staying current with educational technology

-
Yes Partially No
‘ ® Number 11 3 2
=% 68,75 18,75 12.5

Figure 2. Distribution of teachers' responses towards the question of “Do you stay current with
educational technology?"

As it is seen from the Figure 2, 68.75 % (N=11) of the teachers give the response of
‘yes’ to the question. It means that they stay current with the educational technology. 18.75%
(N=3) of the teachers give the partially response which means they stay current with the
technology to some extent. And %12.5 (N=2) of them stated that they do not stay current with
educational technology.

Table 9. Distribution of different subject area teachers' responses to the question of “Do you
stay current with educational technology?"

Responses B % P % C % Total %
Yes 4 25 3 18.75 4 25 11 68.75
Partially 1 6.25 1 6.25 1 6.25 3 18.75
No 1 6.25 1 6.25 2 12.5

B: Number of biology teachers
P: Number of physics teachers
C: Number of chemistry teachers

According to data in Table 9, it is seen that 25% (N=4) of all interviewees stay current
with educational technology are biology teachers. 6.25% (N=1) of them stay current with
educational technology partially. And 6.25% (N=1) of them do not stay current with
technology. Considering the results of physics teachers, as it is seen in Table 9, 18.75% (N=3)
of all the interviewees are physics teachers who stay current with the educational technology.
6.25% (N=1) of them stay current with educational technology partially. And 6.25% (N=1) of
them do not stay current with the educational technology. Lastly, 25% (N=4) of all the
interviewees are chemistry teachers who stated that they stay current with the educational
technology. Only 6.25% (N=1) of them stated that they stay current with the educational
technology partially.

The frequency of using IWBs

The frequency of using IWBs in science classes was investigated in questionnaire with
the question 6. And it was investigated in the interview with question 16 of the same teachers
who participated in the questionnaire.
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Frequency of using IWBs
N — — I
1-2 hours 3-5 hours 6-10 hours 11 howr and more
‘ ® Number* 12 6 7 11
‘ % 33.33 16,66 19.44 30,56

Figure 3. The frequency of using IWB in science classes (questionnaire results)
Number*: Number of teachers

Looking at the data from Figure 3, while 33.33% (N=12) of the teachers stated that they
use IWBs 1-2 hours a week, 16.66% (N=6) of the teachers use IWBs for 3-5 hours in a week.
And we see that 19.44% (N=7) of the teachers stated that they use IWBs 6-10 hours in a
week. Lastly the second highest score belongs to 30.55% (N=11) of the teachers who stated
that they use IWBs 11 hours or longer in a week. To check the consistency of the data, the
same question was investigated with the interview questions. The results were shown in Table
10.

Table 10. The responses of different subject area teachers on frequency of using IWBs

Responses B % C % P % Total %
Rarely 1 6.25 - - - 1 6.25
Sometimes - - 2 12.5 3 18.75 5 31.25
Often 4 25 4 25 2 12.5 10 62.5

B: Number of biology teachers
P: Number of physics teachers
C: Number of chemistry teachers

According to Table 10, 62.5% (N=10) of the teachers use IWBs in their lectures often.
Amongst all interviewees, 25% (N=4) are biology teachers, 25% (N=4) are chemistry
teachers and 12.50% (N=2) are physics teachers who stated that they use IWBs in their
lectures often. 31.25% (N=5) of them stated that they sometimes use IWBs in their classes. Of
these, 12.50% (N= 2) of all participants are chemistry teachers and 18.75% (N=3) of all are
physics teachers. 6.25% (N=1) of all participants use IWBs in their classes rarely and this
particular subject is a biology teacher.

e) IWB’s contribution to particular teaching processes of the high school science teachers
Two interview items (question 10 and 11) investigated teachers’ views about IWBS’
contributions to particular teaching processes. Question 10 aimed to learn teachers’ views
about the benefits of IWBs in science teaching settings. The question 11 was about when
teachers use IWBs, whether they can attain the expected outcomes easily, or not.

Table 11. Teachers' views about IWBs’ contributions to the science education

Teachers' views about IWBs’ p % C » B % Total %
There is no benefit of IWBSs to the science
education - 1 6.25 1 6.25 2 12.50

Showing the experiment in optimum 3 18.75 3 18.75 1 6.25 7 43.75
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conditions
Sharing the visual materials support the 2 12.50 2 1250 3 18.75 7 43.75
learning
Raising students’ motivation and avoiding - 2 1250 2 1250 4 25.0
monotonous lesson
Saving of time 1 6.25 1 6.25 1 6.25 3 18.75

P: Number of physics teachers
C: Number of chemistry teachers
B: Number of biology teachers

As it is seen in Table 11, 6.25% (N=1) of all participants who are chemistry teachers
and 6.25% (N=1) of all who are biology teachers stated that there is no benefit of IWBs to the
science education. 18.75% (N=3) of all participants who are physics teachers, 18.75% (N=3)
of all who are chemistry teachers and 6.25% (N=1) of all who are biology teachers responded
as showing the experiment which is in optimum condition, contributes to science education.

Other contributions of the IWBs is stated by 12.50 % (N=2) of all participants who are
physics teachers, 12.50% (N=2) of all who are chemistry teachers and 6.25 (N=1) of all who
is a biology teacher. It is stated that sharing the visual materials support learning science.
12.50% (N=2) of all participants who are chemistry teachers and 12.50% (N=2) of all who
are biology teachers think that IWBs provide motivation to students and help avoid
monotonous classes. Lastly 6.25% (N=1) of all the teachers from each of the subject groups
stated that IWBs help save time in science classes.

Table 12. Teachers' views which are related to the interview question 11

Views P % C % B % Total %
Yes 3 18.75 5 31.25 6 37.75 14 87.50
No 1 6.25 - - - - 1 6.25
No idea 1 6.25 - - - - 1 6.25

P: Number of physics teachers

C: Number of chemistry teachers

B: Number of biology teachers

Q11. If you use IWBs, do you think that you can attain the outcomes easily?

Table 12 indicates that 18.75% (N=3) of all participants who are physics teachers,
31.25% (N=5) of all participants who are chemistry teachers and 37.75% (N=6) of all
participants who are biology teachers think that if they use IWBs in their lessons, they can
attain the outcomes easily. Only one of the teachers stated that he/she has no idea about the
question (6.25%). Lastly, one of the teachers thinks that if he/she uses IWBs, he/she will not
attain the outcome easily (6.25%). Teachers’ comments related to IWB’s contributions to
particular teaching processes can be exemplified as below. Teacher 2 states that “IWBs are
really beneficial to science education. Although teachers value the importance of conducting
the experiment in the laboratory, it cannot be as  effective as expected because of the huge
number of students and other reasons. IWBs provide the opportunity to observe experiments
in optimum conditions and discuss about problems and difficulties in crowded classrooms”.
Similar to Teacher 2, Teacher 5 states that “l use the IWBs especially for summarizing
subjects to 12" grade students. Since they study for the university entrance exam, reviewing
some topics is really easy with IWBs. Also, visual materials support learning and makes the
knowledge last”. Lastly, another different comment was provided by Teacher 10: “If I use
IWBs, | can attain the outcomes easier but IWB cannot operate itself. Teacher is also
important.”
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DISCUSSION and CONCLUSION

a) Attitudes of high school science teachers towards the use of interactive white
boards

One of the aims of this research was to investigate science teachers’ beliefs and
attitudes towards the use of IWBs. Teachers’ general views related to IWBs as a teaching tool
were explored with a questionnaire and interview questions. According to teachers, using
IWBs makes it easier for them to review, re-explain, and summarize a lecture. Most of the
teachers agreed that they gave the explanations with utmost effectiveness with the help of
IWBs.

In the literature, there are studies that found similar results (Glover & Miller, 2001;
Giiler & Cavus, 2018; Mathews- Aydinli & Elaziz, 2010). Another essential finding was the
issue of time needed for the preparation of the lecture. A majority of teachers agreed that
IWBs save time when they write on the board. According to Glover and Miller (2001), when
teachers implement IWBs in their lectures, they need better preparations before the lesson.
But, contrary to the findings of Glover and Miller (2001), the current research indicated that
for the implementation of IWBs, teachers may not spend more time for the preparation of the
lecture. In the literature, two researches found similar results with the current study
(Mathews-Aydinli & Elaziz, 2010; Tiirel & Johnson, 2012).

According to Gregory (2010), IWBs are significantly effective at reducing behaviour
problems in the classroom. Also, Tiirel and Johnson (2012) and Mathews-Aydinli and Elaziz
(2010) found similar results. Contrary to the findings in the literature, the current study
indicated that IWBs may not facilitate classroom management, for the reason that some of the
teachers claimed that students’ attention can be distracted easily after long hours. Thus, in the
current study, it may be concluded from the teachers’ common opinions that IWBs are not
sufficient for classroom management alone, also teachers’ performance is really important.

The majority of science teachers enjoy using the IWB technology and have positive
feelings towards it. Similar results were found in other studies in literature (Altingelik (2009;
Giiler & Cavus, 2018; Mathews-Aydinli & Elaziz, 2010). Also, Coklar and Tercan (2014)
found that teachers listed number of advantages of using IWBs in the classroom.

Demographic features of the participants bring another approach. Since the ages of the
teachers who participated in the study were mostly fourty and over, the attitudes of teachers
towards using IWBs were expected to be negative rather than positive. Waugh (2004)
concluded that technology acceptance decreases as age increases (as cited in Kotrlik &
Redmann, 2009, p. 46). According to Smerdon et al. (2000), experienced teachers were less
capable of using computers and internet than less experienced teachers. But in the current
study, although teachers’ ages were 40 and over, their acceptance of IWB technology was
extremely high.

Additionally, although teachers have positive beliefs and attitudes towards IWBs, it was
found that they were not confident while they were using IWBs in classrooms. Several
researchers (Alparslan & igbay, 2017; Al-Qirim, Mesmari, Mazroeei, Khatri, Kaabi, 2017;
Marin-Diaza, Figueroa-Floresb & Varoa, 2017; Samsonova, 2019) claimed that in-service
teacher trainings and teachers’ feelings of preparation are related. By looking at the responses
to questions related to teacher training programs, most of the teachers stated that in-service
trainings were unsatisfactory. These findings reveal that although teachers have the potential
to use IWBs in their classrooms, they hesitate to use it because of needs to develop their
technology skills.

b) Use of IWBs in high school science classes
Another finding of the current study was related to the actual use of IWBs in high
school science classes. Regarding the teachers’ responses which were collected with the
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questionnaire and interviews, teachers admitted that IWBs are a good teaching supplement
that helps teachers to review, re-explain, and summarize the subject. While they strongly
agreed that with IWBs it is easier to access different sources and display them to the whole
class immediately, they also shared the same idea about IWBs that it makes it easier to save
and print the materials generated during the lesson.

In addition to the questionnaire findings, results of the interview questions indicated that
teachers mostly use IWBs to show visual experiments, materials, animations and to play
videos in the science classes. Thus, it was found in the current study, the majority of the
teachers prefer to use IWBs as a visual material for increasing the students’ motivation and
make learning permanent. Alparslan & Igbay (2017) and Hodge & Anderson (2007) have
reported similar findings, since IWBs integrate visual materials with active learning activities;
it is a kind of facilitator of learning.

According to the views of Beeland (2002), IWBs address three modalities of learning:
visual, auditory and tactile. In the current study, although teachers used a series of visual and
auditory activities, no activity was observed for tactile learners. Thus, some of the teachers
indicate that EBA should provide specific activities which will incorporate the students into
the lesson.

Sixteen hours of observations in the science classes revealed that most of the teachers
were able to use the basic functions of IWBs like: searching something on the internet,
highlighting a text part, navigating the screen from the board itself and not from the desktop
computer, using functions of screen curtain and using specific software programs. During the
classroom observations, one of the common uses of IWBs was searching for something on the
internet spontaneously in the case of necessity. It was seen that freedom of accessing
knowledge during classes reduces the pressure on teachers and promotes self-confidence.
Hodge and Anderson (2007) also reported that; with the help of IWBs, teachers can bring the
outside world like art galleries, scientists or the microscopic world into the classrooms.

Another important function which was used in observed classrooms was the drag and
drop function of the IWBs. It was observed that teachers could make some changes on the
lesson material immediately, could move figures and have implemented activities which are
specific to IWBs. Bannister (2010) also reported in her study, by using the drag and drop
function, many interactive activities can be arranged based on this simple idea.

Although the majority of teachers stated that they use IWBs for showing animations or
playing videos in the interview, the findings in the observation phase were surprising in that
only 18.75% (N=3) of the teachers played audio or video files. The reason for that may be
originating from the time limitation because of condensed curriculum in the lesson.

c) Teachers’ common problems which are related to IWBs

In this section, the study focused on the common problems which were structured
according to responses of science teachers who participated in the interview. The results of
the interview questions showed that 62.5% of teachers think that their in-service training was
un-satisfactory. Also, teachers think that students are better at using IWBs rather than them.
According to Martin, Shaw & Daughenbaugh (2014) and Smerdon et al. (2000), teachers’ use
of technology is related to their feelings of preparedness, and the feeling of preparedness can
be strengthened with in-service trainings. Thus, the results of both that study and the current
one indicate that a majority of the teachers may become more motivated to use IWBs if they
get sufficient in-service trainings.

Another problem is although teachers have access to the StarBoard software program
and tools which are included in IWB, most of them tend to use the similar functions which are
available through computer and projector. Teachers do not use specific features of IWBs and
most of them think that there is no basic difference between proxy and IWBs. Hence some of
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the teachers think that there was no need such costly innovations. From a different
perspective, minority of teachers who use the specific features of the IWBs, cannot describe
the functions of IWBs which they use in the classroom. So according to result, it might be
stated that most of the teachers’ Technological Pedagogical Content Knowledge (TPACK)
and or Technological Pedagogical Knowledge (TPK) may be different from each other and
need to be improved. According to Lefebre, Samson, Garean & Brouillette (2016), TPK and
Technological Knowledge (TK) of the teacher have an effect on use of IWBs regardless of the
grade they are teaching, their gender, or the years of teaching experience.

One of the common reported problems as stated by other researchers (Coklar & Tercan,
2014) related to the use of IWBs is the frequency of damage to the boards or calibration
settings. Teachers reflected that this problem may originate from the students’ use of the
board outside of intended purpose. According to teachers, students use IWBs as a play tool
and they also listen to music and upload programs at the break times. While the classroom
observations, the music sounds originated from the classrooms at the break times, were
frequently observed. Thus, it can be stated that students’ use of IWBs out of intended purpose
may be the main reason for the frequent damage of the board.

Another common problem which was stated by the teachers is the insufficiency of the
internet connection. In classroom observations, most of the teachers suffered from the lack of
internet connection and stated this problem in their interviews. Besides that, it was stated that
IWBs could cause some concerns about health, safety and the amount of resulting radiation.
Teachers stated that students suffer from headaches after long hours of using of IWBs. In the
literature there are some similar results (Bell, 2001; Smith et al., 2005; Tameside MBC,
2003). Also, the findings of other researchers, Kocak and Gulcu (2013), about teachers’
concerns about resulting radiation, exhaustion of the eyes and headaches are similar to the
current research.

As a final point, teachers wish to have relevant sources which can incorporate students
to the lesson actively. They expect innovation from EBA for providing specific resources and
activities compatible with the IWBs. All of these findings reveal that if these problems can be
solved, the expected results of the IWBs in education field could reach the targeted levels.

d) Differences among high school science teachers’ (physics, chemistry, biology)
attitudes towards the use of IWBs

To evaluate the attitude differences among high school science teachers towards using
IWBs, their acceptance towards staying current with the educational technology was
investigated. According to study, 68.75% of the teachers stay current with the educational
technology regularly. Since the frequencies are approximately equal, there was no significant
difference between different subject areas of teachers in terms of staying current with
technology. This finding may be a reason for high acceptance ratios of IWB technology by
high school science teachers.

Another important issue was the frequency of using IWBs in the classrooms. Although
most of the teachers had positive attitudes towards using IWBs, the number of hours which
teachers use IWB technology was surprising. One third (33.33%) of the teachers stated that
they use IWBs 1-2 hours in a week, and 30.55% of the teachers stated that they use IWBs 6-
10 hours in a week. When it comes to differences among subject areas (physics, chemistry
and biology), it can be stated that biology and chemistry teachers’ use of IWB is more than
physics teachers. When the reasons for that were asked to physics teachers, most of them
indicated that it might be originating from time limitation because of the needs of problem
solving and practicing in especially physic lessons. Also, they emphasize that since students
find the physics lesson hard to understand, they prefer to solve problems and see IWB
activities as waste of time. This result can be related with the utilization of IWBs in science
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classes. According to the findings, it can be seen that physics teachers use basic functions of
IWBs less than other teachers. This result may be correlated with teachers’ opinion that using
IWBs in every class is nearly impossible.

e) IWB’s contributions to particular teaching processes of the high school science
teachers

The final aim of this study was to investigate IWBs’ contributions to particular teaching
processes of the high school science teachers. 87.50% of the teachers stated that when they
use IWBs in their lessons, they attain the outcomes easily. Several researchers (Chou, Chang
& Chan, 2017; Habeeb, 2018; Sen & Agir, 2014) claimed that the use of IWBs have a
positive effect on students’ academic performances.

Smith (2000) stated that IWBs are large that facilitates the board to be the focal point of
the lesson. Besides that large images could be used that motivates the students. Thus, this
helps students to remember lectures easily and so objectives of teachers are fulfilled. In the
current study, 43.75% of the teachers stated that the visual materials displayed by IWBs
support learning. As they think that IWBs improve students’ motivation and help avoid
monotonous lectures, they also indicate that IWBs have the possibility to show experiments in
optimum conditions. Consequently, according to their views, IWBs have important
contributions to science classes.

SUGGESTIONS

The in-service teacher training program about IWBs should be reorganized by
considering the teachers’ basic needs. Thus, the lack of confidence in using technology that is
teachers’ common problem can be dispelled. Since teachers prefer to use similar functions
which they got use in the proxy, some of them found this innovation to be a waste of money.
The specific software palette for IWBs, differences between proxy and IWBs may be
explained in a more detailed fashion in in-service teacher training programs. Basic
infrastructure problems such as internet connection problems should be fixed by providing
continuous technical service facilities. For further studies, infrastructure problems which were
encountered in the pilot studies of FATIH project should be fixed at the beginning of the
implementation step. The impacts of the IWBs to human health should also be investigated
in-depth. Students’ access to the IWBs between classes should be regulated with some
protective procedures.

In this research one of the aims was to explore high school teachers’ beliefs and
attitudes towards the use of IWBs in science classes. In addition to science teachers, research
can be done with high school social science teachers. Other researchers can explore the
compatibility of EBA’s teaching resources designed for IWBs. This research explored attitude
differences among high school science teachers (physics, chemistry, biology), other
researchers can investigate the usage differences between these three groups. The sufficiency
of in-service teacher trainings provided by MNE can be investigated in further researches. In
this research, science teachers were a part of study as participants. The study can be
conducted with school principals and students as participants for further researches.
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