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The purpose of the present research was to reveal students’ perceptions regarding
the use of the interactive whiteboard in the mathematics classroom within the
framework of the Technology Acceptance Model. Semi-structured interviews were
performed with 58 secondary school students (5th, 6th, 7th, and 8th grades) to
collect data. The data obtained were encoded and interpreted using the content
analysis technique within the framework of the Technology Acceptance Model-3
components. Students' perceptions were divided into categories of perceived ease
of use, perceived usefulness and perceived negativities, which were names created
by the researcher. Based on the findings, it was revealed that the participants had
positive perceptions of the use of the interactive whiteboard in the mathematics
classroom. Specifically, they found it beneficial because it enabled students to
better understand the course, enabled students to be engaged in a meaningful
learning and effectual engagement in the classroom, increased students’
concentration, and saved time. It was concluded that the participants found the use
of the interactive whiteboard useful and easy. Thus, they accepted this technology.
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INTRODUCTION

In Turkey, primary and secondary school students fear mathematics and experience
anxiety in learning mathematics, often leading to failure in mathematics. This failure can
be exemplified by low averages of mathematics scores in international exams, such as
the Exam for Transition from Primary to Secondary Education (TPSE), Program for
International Student Assessment (PISA) and Trends in International Mathematics and
Science Study (TIMSS). In the updated instructional program of secondary school
mathematics (Ministry of National Education, MNE, 2013), mathematics instruction is
addressed as an active process, and it is emphasized that students should play the role of
an active participant in the learning process. Hence, learning environments need to be
established to enable students to investigate and question things, build effective
communications, think critically, share their opinions and offer different methods of
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solutions. Another area that should also be encouraged in the instructional program is
the efficient use of information and communication technologies in mathematics
instruction and learning.

The vision of the Turkish educational system regarding the information technologies
specified by MNE (2013, p.1) is “To integrate advanced technologies with the
educational system, support it with innovations, evaluate it to improve permanently, and
achieve a student-centered and project-based education by using information
technologies.” It is especially emphasized that information and communication
technologies which enable students to explore mathematical relations should be utilized
and “such environments should be created to improve students' skills such as problem-
solving, communicating, reasoning, etc. through modeling” (MNE, 2013, p.1).

Accordingly, it has been planned together with the Movement of Enhancing
Opportunities and Improving Technology, which is a project by MNE, to equip more
classrooms with tablet PCs and interactive whiteboards and to ensure that information
and communication technologies are used by students and teachers efficiently. This is
because it is obvious that several changes should be made in the learning and teaching
process for the new generation learners, who have means to access information instantly
and regard smartphones as part of their lives. Making use of these information and
communication technologies, which are regarded as an indispensable component of their
lives, may contribute to the teaching and learning of mathematics to the new generation
learners who have maths anxiety. Consequently, children today need to learn how to use
current methods and technologies.

Tablet PCs and interactive whiteboards, which have become popular tools in education
instruction with the project FATIH, which was initiated in 2010 in Turkey, continue to
be utilized in the classrooms to facilitate teaching. The plan of the project is based on
equipping classrooms at all stages of education (high school, secondary school, primary
school and preschool) with internet-connected computers, interactive whiteboards and
projectors (Adigiizel, Giirbulak & Saricayir, 2011). Even though the proliferation of
those technologies is not at a desired level, it is necessary and important to benefit
efficiently from tablet PCs, interactive whiteboards, and several cloud-based
applications in education in general and in mathematics instruction in particular. Using
these technologies, course contents, images, animations or simulations, which can be
found on the Internet, can be utilized to enhance the quality and effectiveness of the
instruction. The use of appropriate software technologies, especially in mathematics
lessons, may be beneficial for meaningful learning (Onal, 2014).

Hew and Brush (2007) described technological integration in education as the use of all
kinds of technologies by teachers in learning and teaching activities to increase student
achievement. The view that integration of technologies contribute to the learning and
teaching process is widespread. Furthermore, there are certain factors in the mechanisms
of accepting and deciding to use technology for individuals. It is possible to explain
these factors by means of the Technology Acceptance Model (TAM), which is a
technological integration model developed by Davis (1989). TAM is a model based on
the view that individuals make decisions in reference to the benefit they perceive in the
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related technology and the ease of using that technology in the processes of accepting a
technology and deciding to use it.

Davis’ TAM (1989) has been broadened and updated through several studies and
mentioned in the literature in various forms, namely the Technology Acceptance Model
2 (Venkatesh & Davis, 2000) and the Unified Theory of Acceptance and Use of
Technology (Venkatesh, Morris, Davis & Davis, 2003). TAM was revised and
broadened even further in several research studies (Venkatesh & Bala, 2008), leading to
the development of Technology Acceptance Model 3 (TAMS3). The variables of
perceived ease of use, perceived usefulness, behavioral intention, and usage behavior
remained important as basic structural variables in TAM3 just like in the original model.
The relationships between these variables and the effects of certain external factors
creating these variables were studied in TAM3. By this means, it was planned to
estimate individuals' actual behaviors for using any technology (Davis et al., 1989). In
short, according to TAM, when individuals believe that technology can be used easily,
they also tend to believe that it is a useful technology. In addition, the higher the level of
individuals’ intention is towards using a technology, the easier it is for them to use
technology and the more useful they find that technology. The possibility that
individuals with stronger intentions to use technology utilize that technology in their real
lives increases (Davis, 1989).

There are various research studies on TAM performed with different age groups. Most
of the research studies in the literature were based on quantitative methods (Ng, Shroff,
& Lim, 2013; Ma, Andersson & Streith, 2005; Teo, 2009; Teo, 2010; Teo, Ursavas &
Bahgekapili, 2012; Turan & Colakoglu, 2008; Ursavag, 2014; Ursavas, Sahin &
Mcilroy, 2014). For instance, a study by Ma, Andersson and Streith (2005) on the
acceptance of computer technologies by teacher candidates reports that the perceived
ease of use and perception of usefulness are extremely effective in the intention to use a
computer. Teo (2009) stated that perceived usefulness has a direct impact on teacher
candidates' attitudes towards and self-efficacies in computer use, but facilitators
indirectly influence technology acceptance. Some studies which are based on qualitative
research methods have examined the opinions of academicians, teachers and
administrators in accordance with the TAM components (Menzi, Onal & Caliskan,
2012; Gérhan & Oncii, 2015). In their study with teachers and school administrators on
the perceived ease of use and the perceived usefulness of the interactive whiteboard by
using TAM-3, Gérhan and Oncii (2015) found that the interactive whiteboard was
problematic in terms of security and asserted that users had certain difficulties due to
oversensitivity of the touch screen. Yet, in the same research, interactive whiteboard
enabled the users to use the time efficiently and had the potential to enrich the learning
process. The results showed that the participants found interactive whiteboards to be
useful but difficult to use.

Some research studies in the related literature report that the use of interactive
whiteboard contributes to learning and teaching processes and is more advantageous
than the use of plain whiteboards (Beauchamp, 2004; Bunch, Robinson & Edwards,
2012; Cogill, 2002; Coklar & Tercan, 2014). In each study on the subject, however,
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teachers’ opinions have been sought in general to evaluate the use of the interactive
whiteboard in classrooms (Beauchamp, 2004; Bilici, 2011; Keser & Cetinkaya, 2013;
Lau, 2011). It is also critical to gain insight into the opinions and thoughts of students
who are the ones who are in direct confrontation with the use of the interactive
whiteboard in classrooms and are literally the subject of interactive whiteboards. Thus,
that the present research was conducted with students is of significance. Turkey's
educational policies regarding the use of the interactive whiteboard in classrooms can be
reviewed in accordance with the findings obtained in this research. Based on these
findings, samples of greater sizes can be reached out to and the status of those samples
can be identified to enhance and revise those policies. The results to be obtained can
also provide important considerations for teachers who are basically the practitioners of
instructional programs and the technological integration in education.

In the present research, the factors that determine students' levels of accepting the
interactive whiteboard, which is becoming increasingly popular at schools in Turkey
with the project FATIH, were examined within the framework of TAM3 (Venkatesh &
Bala, 2008). TAMS3, which is constituted by the basic components of Perceived
Usefulness, Perceived Ease of Use, Behavioral Intention and Usage Behavior, and
Individual Differences, System Characteristics, Social Influence and Facilitating
Conditions, which affect those components, are presented in Figure 1.
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Figure 1
Technology acceptance model-3 (Venkatesh & Bala, 2008)

The research emphasizes the use of the interactive whiteboard in the mathematics
classroom, which often requires solving problems on the whiteboard. Students’ opinions
regarding the use of the interactive whiteboard in the mathematics classroom were
formed based on the effects of certain external factors, which lead to the basic
components of TAM3, namely Perceived Usefulness and Perceived Ease of Use and
others. Another category was added after the encoding of the data obtained from the
research group under the name of Perceived Negativities, which are likely to play an
effective role in behavioral intention, and therefore, usage behaviors. From this point of
view, the research question can be stated as follows: “What are secondary school
students’ perceptions regarding the use of the interactive whiteboard in the mathematics
classroom?”
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METHOD
Research Design

The research method employed in the current study was the case study model, which is a
qualitative research method (Yildirnm & Simsek, 2008). The case study model was
preferred because it provides the researcher with the chance to examine the case in
question in depth through the questions “how” and “why” (Yin, 2003). Case studies,
according to Merriam (1998), are studies conducted by focusing on a “specific case,
event, program or phenomenon.” Case study is considered as one of the best ways to
achieve intensive definitions and analyses of a single unit or a system limited to an
individual, a program or a group (Merriam, 1998). In the present research, a group of
secondary school students were asked for their opinions regarding the use of the
interactive whiteboard.

Participants

The data were obtained from the students in 5th, 6th, 7th and 8th grades (N=58) who
were attending a state secondary school affiliated to the Ministry of National Education.
Demographic information of the students is given in Table 1 below.

Table 1
Demographic information of the students in the study group
Demographic Information N %
Gender Female 36 62.07
Male 22 37.93
5" Grade 15 25.86
th

Grade level 6" Grade 13 22.41
7" Grade 20 34.48
8" Grade 10 17.24
58 100.0

The researcher utilized the criterion sampling method, which is a purposive sampling
method, in accordance with the objectives of the case study. The criterion for the sample
selection was being a state school that was using interactive whiteboards in its
classrooms within the scope of the project FATIH.

The researcher started collecting data from students in different grades, and interviews
ended when data were eventually collected from 58 students. Data were collected from
58 students in the present research to reveal the opinions of students at different grade
levels.

Data Collection

Data in the present study were collected by means of interview questions. The aim of the
questions posed by the researcher in the interview sheet was to reveal students' opinions
regarding the use of the interactive whiteboard in the mathematics classroom. The
questions were as follows:

(1) How did using the interactive whiteboard affect your interest in mathematics? Can
you explain why you think so?; (2) What do you think the positive/useful and
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negative/harmful aspects of using the interactive whiteboard in the mathematics
classroom are?; (3) Which do you think is more useful in terms of going to the
whiteboard to solve mathematical problems: the interactive whiteboard or the
whiteboard? Can you explain your reasons?; (4) How does using the interactive
whiteboard affect your mathematics learning process?

Analysis of Data

Within the scope of this study, the interview forms administered to the students were
checked one by one and numbered starting from 1. Each interview transcript was given a
code (S1, S2....S58), and the findings were presented under those codes so that the
students' names would not be disclosed in the research. The analysis was performed by
means of encoding using the open coding method described as the “effort to reveal the
meaning within the pieces of data (text, sentence, and paragraph) by questioning them”
(Berg, 2001). The data obtained in the research were analyzed by the researcher and a
mathematics teacher. Separate encodings were performed by the two experts, and a
consensus was reached on some codes. The results obtained in both analyses were
examined in detail and carefully, their underlying meanings were discussed, and they
were categorized under certain themes with 100-percent consensus.

To achieve validity and reliability in case studies, it is recommended that the researcher
extend the time he/she remains within the “case” studied. At the end of the research, the
researcher shared the main results with the participants and took their opinions to
describe the case as accurate and impartial as possible. This is one of the precautions
taken to ensure the validity and reliability of the research. Finally, the researcher
received expert opinion from a researcher working in the same field about how accurate
the results obtained were since this can enable the results to be supported and alternative
explanations to be made for the results (Merriam, 1998).

To ensure the validity of the study, how the research was conducted and the data were
collected were explained, and the data obtained were reported in detail. Moreover, a
precaution was taken for the validity of the research by citing directly from the
participants when reporting the results (Yildinnm & Simsek, 2008).

In addition to increase reliability in a case study, the researcher needs to define the
processes followed, support them with related documents, develop the research
gradually and systematically and report it. The researcher also needs to create a database
that can be utilized by others so that the research can be replicated (Yin, 2003). To
determine the consistency of separate encodings by the two researchers, the answers to
each question obtained from the analyses of the interview responses were handled and
compared one by one.

FINDINGS

The research findings were coded based on the components of TAM3, namely
Perceived Ease of Use and Perceived Usefulness. Yet, another category named
Perceived Negativities was created using the data obtained. All the data were presented
in three categories and under several themes.

Perceived Ease of Use
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Based on the answers given to the questions, student opinions were gathered under three
themes in TAM3: (1) Facilitating Conditions, (2) System Characteristics, and (3)
Individual Differences. These themes are presented in Table 2.

Table 2
Codes and Themes Regarding the Perceived Ease of Use for the Use of Interactive
Whiteboards

th_ath_7th_gth * Code

Theme Code Students (57-6"-7"-8" grades) Number (f)
Using video and internet images 2;4824?13 S17, 819, 523, 528, S30, 10
Loading the course sources S5, S13, S17, S18, 33, S34, S36,

(books, tests...) on the interactive 339 8

Facilitating ~ Whiteboard ‘

Conditions Facilitating the teacher’s job S1, S2, S3, S6, S10, S13 6
Accessing different sources easily S18, 536, S38, S39, 540 5
via internet
Facilitating the course work S1, S2, S3, S14, S15 5
Drawing geometric shapes easily ~ S32, S36, S45, S57 4

S1, S4, S7, S8, S12, S18, S21, S23,
Visual and voice effect S27, S28, S29, S30, S42, S43, S51, 19

System S54, Sb5, S56, S57

Characteristics Not requiring pen, ink, chalk 22052334528 gﬁ gig gég S19, 14
Use of touch screen like tablets S7, S15, S25, S28, S49, S50, S52 7

. . S1, S2, S4, S8, S9, S10, S14, S21,
eE;?i’nZ”d convenientwritingand  ¢37 "s3g ‘541" 543, 547, 549, S50, 16

Individual S51

Differences  Fast writing S1, S5, S6, S12, S16, S17, S23 7
Less need to write in the S21. 39, 40, S44, S46, S47 6
notebook

*5'" grade=S1, S2,...S15, **6 grade=S16, S17,....828, ***7" grade=S29, $30,...848, ****8™" grade=549, $50,...558 107

Perceived ease of use is described as individuals' belief in using a system (or a
technology) effortlessly (Davis et al., 1989). What is meant with the perceived ease of
use in this research is to reveal students' thoughts on what conveniences the use of
interactive whiteboard in the mathematics classroom can provide.

According to TAMS3, efficient technological integration is quite important for perceived
ease of use. The ease of use perceived by the students who participated in the interviews
for the use of the interactive whiteboard was encoded within the framework of the
answers given to the interview questions. As seen in Table 2, the students reported under
the theme facilitating conditions that the interactive whiteboard allows the use of videos
and internet images and the books, activities, problems and tests they use in the
classroom are saved on the whiteboard. In addition, some of the students stated that
interactive whiteboards facilitate the job of their teachers, they use the whiteboard to
access different course sources and types of questions via the internet, and they find it
very convenient when drawing geometric shapes in the mathematics classroom and the
interactive whiteboard facilitates the classroom. Some of the student opinions forming
the facilitating conditions in the research were exemplified as follows:

International Journal of Instruction, October 2017 e Vol.10, No.4



74 Use of interactive whiteboard in the mathematics classroom ...

S1: “We can easily solve the problems on the smart whiteboard and it facilitates our
classes. We can analyze the research questions and watch an instructive video in the
class. Without the smart whiteboards, we couldn't watch videos or do research with the
traditional boards. And chalks used to be broken all the time. We can do it all now. The
teacher can easily open the pictures on the smart whiteboard...”

S18: “We can find the necessary information on the smart whiteboard in a faster way.
We can find the subjects of the course. And we can open the same textbook with ours on
the smart whiteboard.”

S40: “We can solve the problems in our textbook in a more detailed way on the smart
whiteboard. And we can also solve other problems on the smart whiteboard via the
internet. We can benefit from other sources. We don't have to write down the questions.
We come by many types of questions.”

S57: “We comprehend the subjects related to geometric shapes in mathematics more
easily and conveniently.”

Another theme in the present study was the system characteristics. The codes that
emerged under this theme were the easiness and benefits provided by the interactive
whiteboard system. Accordingly, opinions that students held in that the interactive
whiteboard was easy to use because it provides visual and voice effect and does not
require a pen, ink, and chalk, and has a touch screen like tablets were gathered under the
theme of system characteristics. Some of the student opinions forming the system
characteristics in the research were exemplified as follows:

S7: “The smart whiteboard made me concentrate better. Colors and shapes look livelier.
Its resemblance to tablet PCs makes it easier for us. We can solve more questions.”

S52: “I think one of the positive aspects of the interactive whiteboard is that we don't get
to use a pen. We don't use ink.”

S30: “I think the interactive whiteboard is better than a plain whiteboard. We run out of
the pen when writing on the plain whiteboard and it affects us negatively. But the smart
whiteboard has a single pen. And it doesn't run out. That's why it is more advantageous
for us than the plain one.”

Student opinions on the use of interactive whiteboard in the mathematics classroom may
also vary by their individual differences (psychomotor skill differences as well as
cognitive differences of students). It is possible to state under the individual differences
theme that they find it easy and convenient to write and erase on the interactive
whiteboard; whiteboards allow students to write faster or it makes them write in the
notebook less frequently, thereby enabling them to follow the lesson better. Some of the
student opinions forming the individual differences in terms of the perceived ease of use
were exemplified as follows:

S51: “The interactive whiteboard is more useful, easier and more practical than the plain
whiteboard because it is harder to write and erase things on the plain whiteboard; an
interactive whiteboard is more helpful and simpler.”
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S43: “I like mathematics better with the use of the smart whiteboard in the mathematics
classroom. | think using a smart whiteboard is helpful. We couldn't make the questions
fit on the plain whiteboard. The ink would run out. We would buy a new one each week.
These problems ended thanks to the interactive whiteboard. It is easier to use this
whiteboard. For example, it used to be harder to erase writings on the plain one. But you
can erase all of them with one button on the smart whiteboard. The questions can be
zoomed in and you can move on to an empty page.

Perceived Usefulness

According to the students’ opinions, perceived usefulness can be combined under three
main themes of TAMS3: (1) Individual Differences, (2) Social Influence, and (3) System
Characteristics. These themes are presented in Table 3.

Table 3
Codes and Themes Regarding the Perceived Usefulness for the Use of Interactive
Whiteboards.

Theme Code Students (5™-6"-7"-8" grades)* Code Number

®
Understanding the course S1, 82, 83, 54, 56, S8, S11, 512, S17,
better S19, S22, S24, S25, S26, S28, S29, 23
S30, S40, S41, S42, S43, S45, S46
. S29, S30, S32, S35, S39, S41, S42,
Comprehending faster 43, 545, 558 10
Individual Learning in a meaningful S5, S11, S12, S50, S52, S54, S56, S57, 9
Differences W&y ) S8
Concentrating on S1, S4, S5, S7, S8, S26, S41, 542, 543 9
motivation in the class
Increase in achievement S27, 528, S41, S48 4
gamlltatlng self- S31, 534, 542 3
evelopment
Facilitating efficient S5, S6, S7, S9, S11, S20, S22, S24, 13
engagement S29, S32, S44, S50, S53
Bringing in positive S4, S5, S6, S8, S10, S11, S12, S14, 12
Social Influence attitude towards the class S32, S43, S45, S47
Increasing the willingness ~ S1, S5, S7, S8, S12, S29, S32, S33, 12
to go to the whiteboard S34, S35, S43, S44
Making the class more S20, S25, S26, S29, S30, S31, S35, 10
fun and enjoyable S41, S42, S57
Facilitating solving more S1, 83, S4, 5, 56, S7, S8, $9, 812,
S13, S18, S19, S20, S21, S23, S24, 21
problems S49, S55, S52, 553, S58
System Being time saving S9, S13, S15, S17, S34, S38, S39, S42, 15
Characteristics S43, S44, S46, SA7, S48, S51, S53
Attractiveness S16, S19, S20, S21, S29, S32, S34, 14
S36, S42, S45, S47, 549, S50, S51
Facilitating solving S8, S10, S29, S30, S31, S33, S36, S39, 14
problems in detail S40, S43, S44, S45, S46, S48
*5" grade=S1, S2,...S15, **6™ grade=S16, S17,...828, ***7™ grade=529, $30,...848, ****8™ grade=549, 169

$50,...S58
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Perceived usefulness is defined as individuals' belief in that a technology or system will
enhance professional performance and productivity (Davis et al., 1989). For example,
not waiting in the queue is a perceived usefulness of an individual who pays the phone
bill by means of automatic payment order via the internet instead of going to the bank.
The perceived usefulness in the present research refers to students' beliefs as to what
extent using the interactive whiteboard in the mathematics classroom will improve their
achievements.

According to TAMS3, efficient technological integration depends on the perceived
usefulness as well as the perceived ease of use. Subsequently, individuals' belief in that
interactive whiteboards will provide an important benefit to learning and teaching is
considered significant for them to integrate the interactive whiteboard with learning and
teaching processes (Hew & Brush, 2007). In this sense, usefulness perceived by the
students who participated in the interviews for the use of the interactive whiteboard were
coded within the framework of the answers given to the interview questions. As can be
seen in Table 3, the students believe that interactive whiteboard makes them understand
the course better, and comprehend the subjects taught faster; it provides meaningful
learning, concentration on the course and allows for self-development. In this research,
some of the student opinions forming the individual differences theme were exemplified
as follows:

S3: “The interactive whiteboard increased my interest in the mathematics class. | can
solve and understand the problems better. | can solve the question which | couldn't
before.”

S42: “It helps us comprehend the mathematics class better. We are more careful now. I
can reinforce the subjects. It's good that we have an interactive whiteboard. I'm more
motivated towards my classes.”

S41: “It had a positive impact. The mathematics is more fun now. I started to better
understand the subjects, which I couldn't before in the mathematics classroom. This will
contribute well to my mathematics marks. An interactive whiteboard is a good idea. It's
easy to use and we can solve questions on our own.”

S35: “I find mathematics more fun with the interactive whiteboard now. I can
comprehend the subjects in a better way.”

Some of the students also reported that the interactive whiteboard has a social influence.
For example, they stated that the use of the interactive whiteboard in the mathematics
classroom provides students with effectual engagement in the class, enables students to
display positive attitudes towards the class and motivates students to go to the
whiteboard, solve problems and touch the whiteboard. Some of the student opinions
coded under the social influence theme in the research were exemplified as follows:

S28: “I think it's better now. | somehow listen to the teacher better with the help of the
interactive whiteboard. | think I'm better in mathematics now. | go to the whiteboard
more frequently now.
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S50: “My interest in the courses increased, and I think I listen to the teacher more
efficiently in the classroom. | want to go to the interactive whiteboard and solve the
problems on my own. Now it is more fun to solve problems on the interactive
whiteboard...”

S48: “Using the interactive whiteboard in the mathematics classroom affected my
interest towards the lesson. It helps me raise my hand to go to the whiteboard and made
me more eager to participate in the class.”

Some of the student opinions forming the system characteristics in the research were
exemplified as follows:

S49: “We're doing more tests on the smart whiteboard. The positive side of the smart
whiteboard is that we can both review the subject and solve questions right after.”

S38: “...Instead of writing a question in the textbook on the plain whiteboard, we open
the question on the interactive whiteboard more quickly and save time. We can also
access the sources fast, upscale and downscale the writing easily.”

S39: “I would have to write on the plain whiteboard in the mathematics classroom. But
we can solve more problems and learn without writing much with the smart whiteboard.
We can directly open the questions in our test books on the smart whiteboard.”

S58: “Interactive whiteboard is much more advantageous in terms of question diversity.

The chart in Figure 2 was prepared with the answers given by the students regarding the
question about which type of whiteboard they preferred in the mathematics classroom in
general.
14
12
10

12 12
10
N 8 ’
G
e e 3
§ ] ] I ]
0

5th Grade 6th Grade 7th Grade Bth Grade

b

o Interactive whiteboard m Whiteboard

Figure 2
Students’ preferences regarding the use of the whiteboard in the mathematics classroom

As can be seen in Figure 2, 41 out of 58 students who participated in the research
preferred using the interactive whiteboard, while 17 of them preferred using a plain
whiteboard for several reasons. When they were asked for an explanation, they
mentioned the negative aspects of an interactive whiteboard in general. Based on such
opinions of the students, a new category named Perceived Negativities was created by
the researcher besides the two main components of TAM3.
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Perceived Negativities

Table 4 presents the category of Perceived Negativities in themes formed by combining
the negative opinions obtained from the codes.

Table 4
Codes and Themes Regarding the Perceived Negativities for the Use of Interactive
Whiteboards.
th_ath_oth_oth * Code
Theme Code Students (5M-6"-7"-8" grades) Number (f)
S1, S2, S6, S7, S8, S9, S10, S12, S15,
Health hazards to the eye S26, S31, S35, S38, S39, S40, S42, S44, 24
Health S45, S47, S48, S54, S55, S56, S57
Problems Radiation S11, S23, S25, S54, S56 5
Headache S1, S12, S37 3
Waste of time S5, S32, S38, S39, S41, S47, S48, S54 8
Technical A .
Problems Possibility of malfunction S33, S35, S37, S47 4
Dependency on electricity S1, S8, S35 3
One cannot see it from the
| desks in the back row. 529, 841, 548, S51, S55 5
Persona Plain whiteboard is more
Reasons practical to use. 538, 539, 540 3
It is distractive. S27, S53 2
*5" grade=S1, S2,...S15, **6" grade=S16, S17,....828, ***7" grade=S29, $30,...848, ****8™ grade=S49, $50,...558 57

As can be seen in Table 4, the majority of the students stated that the interactive
whiteboard was harmful to their eyes and to their health because of radiation emission,
and that they got a headache following extended usage. Based on these opinions, some
of the student opinions forming the health problems theme were exemplified as follows:

S6: “My eyes are damaged because I sit close to the smart whiteboard.”
S23: “I think it emits radiation because it is electronic.”

S35: “I think my eyesight will deteriorate because I'm close to the interactive
whiteboard.”

S54: “It hurts our eyes because we look at the light for long and we are amidst radiation.
I think these are the negative sides of the smart whiteboard.”

On the other hand, some of the students stated that the interactive whiteboard causes
waste of time in the mathematics classroom. It is likely to be broken and it will not be of
use when the electricity goes out because it is dependent on electricity. The following
are some of the opinions that can be considered related to both health and technical
problems:

S39: “Deterioration of the eyesight, blurry eyesight when viewed for long and a waste of
time until it is turned on are the negative aspects of an interactive whiteboard.”
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S9: “Upon looking very closely, your eyes become blurry and you can write inaccurately
when writing using the pen of the interactive whiteboard.”

Moreover, some other student opinions combined under the personal reasons theme are
that it is hard to see the interactive whiteboard from the desks at the rear end of the
classroom because it is small, and they become distracted because they cannot follow
the interactive whiteboard. There were students who stated that the plain whiteboard was
more practical for mathematical operations, while the interactive whiteboard distracted
their attention. Some of the opinions related to the personal reasons are as follows:

S29: “Our friends may feel uncomfortable because they can't see the problems clearly
from the desks in the back row.”

S27: “The smart whiteboard distracts attention too much, so you can't concentrate.”

S35: “I prefer the plain whiteboard. The interactive whiteboard may sometimes
malfunction. Sometimes it doesn't run because the electricity goes out.”

One of the important findings obtained in this study, which investigates what students
think about learning mathematics with the help of technology (using the interactive
whiteboard), is to include students' opinions in the negative perception component,
which is not among the components of the TAM3 model. As it can be seen from the
findings, the individuals mentioned that there are negative perceptions that could
prevent health problems, technical problems and the use of technology due to personal
reasons. In order for these negative perceptions to be eliminated, the interactive
whiteboard producers must be informed and users should be provided with the necessary
precautions.

CONCLUSION AND RECOMMENDATIONS

In support of the opinions given by the students in the research, a study by Cogill (2002)
reported that interactive whiteboards facilitate information transfer and enable students
to construct information, allow delivering a presentation using images and have
advantages such as facilitation of asking questions and discussing the answers,
reinforcing the subjects, giving feedback and enriching the course via the internet. The
findings achieved in the research are in consistency with the results of other studies
which found that students enjoy using the interactive whiteboard in the classroom, they
are more motivated towards the course and feel more interested in the course (Alexiou
Ray, 2006; Glover & Miller, 2001; Sunkur, Sanli & Arabaci, 2011). Another result
obtained in these studies is that interactive whiteboards ensure students’ effectual
engagement and participation in the classroom, as found in this research too.

As regards perceived ease of use, similar to the findings of this research, Klammer,
Newman, Farrell, Bilezikjiann & Landay (2001) concluded that interactive whiteboards
enable teachers to present the materials they prepare and use several elements via the
internet in terms of the ease of using interactive whiteboards. Moreover, similar to the
findings of this research, Adigiizel, Giirbulak and Sarigayir (2011) stated in their
research that these whiteboards enable students to experience the feeling of interacting
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by touching and it is easy to use the interactive whiteboard due to its resemblance to the
computer.

As regards perceived usefulness, there are studies in the literature regarding how
interactive whiteboards contribute to meaningful learning and how it ensures effectual
engagement in the class (Altingelik, 2009) to facilitate learning and how students
understand the subjects better (Gillen et al., 2006; Preston & Mowbray, 2008). In
addition, the students asserted that the interactive whiteboard makes mathematics more
fun and enjoyable, increasing their mathematical achievements. There are similar studies
in the literature showing that interactive whiteboard provides significant learning
(Lipton & Lipton, 2010) and increases academic achievement (Akgayir, 2011). Finally,
some other student opinions on the benefits of an interactive whiteboard in the
mathematics classroom were combined under the system characteristic theme. The
opinions combined under this theme are facilitating solving more problems and in detail,
saving time due to faster instruction. In the research conducted by Adigiizel, Giirbulak
and Sarigayir (2011), it was stated that one of the benefits of interactive whiteboards
was that it was time-saving as its use enabled faster instruction.

As for perceived negativities, there are parallel findings reported in the literature, such
as the malfunction of the interactive whiteboard, the waiting time before it is turned on,
technical failures and distraction (Altingelik, 2009; Hall & Higgins 2005). Yet, these
opinions are less frequently reported than the ones in the categories of perceived ease of
use or perceived usefulness. In the light of these findings, it is recommended that certain
precautions be taken to eliminate these problems and interactive whiteboards are kept in
the classrooms for use by teachers and students.

When considering participants' opinions about possible benefits of the use of the
interactive whiteboards for teachers, they reported that interactive whiteboards facilitate
the job of teachers and teachers can make more effective presentations with the help of
visual and audio elements. They also stated that it is time-saving because it does not
require drawing some shapes or writing wrong problems. Similarly, Bilici (2011)
revealed that teachers think that the interactive whiteboard makes classes more effective
and efficient, facilitates instruction and saves time. Thus, some recommendations can be
made in accordance with the results achieved in the present research.

Despite the negative opinions regarding the use of the interactive whiteboard during the
learning and teaching process, the efficient use of interactive whiteboards should be
popularized in the mathematics classrooms because the students provided rather positive
opinions on the components of TAM3.

Teachers should be provided with the competence of using interactive whiteboards
because the students stated that their friends may lose time when their teachers cannot
use the interactive whiteboard professionally.

Since the participants asserted that using interactive whiteboards affects eye health
negatively and causes headaches, manufacturers of the interactive whiteboards placed in
the classrooms within the framework of the FATIH project should take precautions to
eliminate or, at least, mitigate these limitations.
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Finally, it is suggested that long-term and multi-dimensional evaluation activities should
be planned and carried out in other classes that cause learning difficulties, such as those
in mathematics.
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Turkish Abstract )
Matematik Dersinde Interaktif Tahta Kullanim: Teknoloji Kabul Modeli Cergevesinde
Ogrencilerin Algilar:

Bu aragtirmanin amaci, 6grencilerin matematik dersinde interaktif tahta kullanilmasina iliskin
algilarin1 Teknoloji Kabul Modeli ¢ercevesinde ortaya koymaktir. Bulgulara gore, katilimcilar
interaktif tahtanin matematik dersinde kullanilmasina y6nelik olumlu algilara sahip olduklari
ortaya cikmistir. Interaktif tahta kullammmmnin 6zellikle, dgrencilerin dersi daha iyi anlamalarim
sagladigi, 6grencilerin simifta anlamli 6grenme ve etkili etkilesimde bulunmalarina, 6grencilerin
konsantrasyonlarinin artmasina ve zamandan tasarruf etmelerinin saglanmasina katkida
bulundugu i¢in yararli bulundugu ortaya ¢ikmistir. Bu baglamda katilimcilarin interaktif beyaz
tahtanin kullanimini yararli ve kolay buldugu sonucuna varilmigtir.

Anahtar Kelimeler: mathematics, interactive whiteboard, technology acceptance model (TAM)

French Abstract
Utilisation de tableau blanc interactif dans la salle de classe de mathématiques: les
perceptions d'Etudiants dans le cadre du Modéle Technologique D'acceptation

Le but de la recherche présente était de révéler les perceptions des étudiants quant a I'utilisation
du tableau blanc interactif dans la salle de classe de mathématiques dans le cadre du Mod¢le
Technologique D'acceptation. Basé sur les conclusions, il a été révélé que les participants avaient
les perceptions positives de l'utilisation du tableau blanc interactif dans la salle de classe de
mathématiques. Spécifiquement, ils I'ont trouvé avantageux parce qu'il a permis aux étudiants de
mieux comprendre le cours, a permis aux étudiants a engagé dans l'apprentissage significatif et
I'engagement efficace dans la salle de classe, la concentration des étudiants accrus et a gagné du
temps. Il a été conclu que les participants ont trouvé l'utilisation du tableau blanc interactif utile et
facile.

Mots Clés: mathématiques, tableau blanc interactif, modele technologique d'acceptation (TAM)
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Arabic Abstract

L o153 J 0 i gad JUal (& CUall il gl scibpadaly 310 dpaad jall J gall) A Ao i) 3 ) gaad) aladini)

Al Hall J gucdll <t Alelatll 3 sl ?h;.u.uh Glahy Lad QYL Gl jpal e CadSH a0 Gl s e aaldl g
UL:A_\J\AJ\ u\))‘a.\?«_:ﬂuﬁ‘)m\ u‘u“—‘—uﬁ‘eﬂc—'\-‘ﬂ‘ Af“ \Ab;u‘}l.\;}l}.\&d\ d)ﬁc.\}m‘)&\@u_ﬂ_\mh‘)l\
ped oo Ul (S LY Bama Ll 1 gan s caaall aa g e il 1 A all Joadll 3 Ryletadl) DJM‘?\M‘
Sy 3k ) g cdawslHal) djmdléwlﬁ)w\jgwuh?ls_ﬂGﬂﬁjw\wuu‘u&w)}dﬂdmﬂ
d@a}bmdsbﬂ\b‘))ad\?\m‘Uh‘ju.\s‘)w\u|c;uu\} L_\SJS\‘)JS}U“_\).H‘

(TAM) L 5153l 5 5 s e il 55 gandl iyl 1 et ) el

German Abstract
Einsatz von interaktiven Whiteboards im Mathematik-Klassenzimmer:
Schillerwahrnehmungen im Rahmen des Technologieakzeptanzmodells

Der Zweck der vorliegenden Forschung war es, die Wahrnehmung der Schiiler in Bezug auf die
Verwendung des interaktiven Whiteboards im Mathematik-Klassenzimmer im Rahmen des
Technologieakzeptanzmodells zu vermitteln. Basierend auf den Ergebnissen zeigte sich, dass die
Teilnehmer positive Wahrnehmungen iiber die Verwendung des interaktiven Whiteboards im
Mathematik-Klassenzimmer hatten. Speziell fanden sie es vorteilhaft, weil es den Schiilern
ermoglichte, den Kurs besser zu verstehen, den Schiilern die Mdglichkeit zu geben, sinnvolles
Lernen und effektives Engagement im Klassenzimmer zu vermitteln, die Konzentration der
Schiiler zu erhohen und Zeit zu sparen. Es wurde festgestellt, dass die Teilnehmer die
Verwendung der interaktiven Whiteboard niitzlich und einfach fanden.

Schliisselworter: mathematik, interaktives whiteboard, technologieakzeptanzmodell (TAM)
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Malaysian Abstract
Penggunaan papan putih interaktif dalam kelas matematik: Persepsi pelajar dalam rangka
Model Penerimaan Teknologi

Tujuan penyelidikan ini adalah untuk mendedahkan persepsi pelajar tentang penggunaan papan
putih interaktif dalam kelas matematik dalam rangka Model Penerimaan Teknologi. Berdasarkan
penemuan ini, didapati bahawa peserta mempunyai persepsi positif terhadap penggunaan papan
putih interaktif dalam kelas matematik. Khususnya, mereka mendapati ia memberi manfaat kerana
ia membolehkan pelajar memahami dengan lebih baik kursus ini, membolehkan pelajar terlibat
dalam pembelajaran bermakna dan penglibatan berkesan di dalam bilik darjah, peningkatan
kepekatan pelajar, dan masa yang disimpan. Kesimpulannya, peserta mendapati penggunaan
papan putih interaktif berguna dan mudah.

Kata Kunci: matematik, papan putih interaktif, model penerimaan teknologi (TAM)

Russian Abstract
Hcnoub3oBanue UurepaktuBnoii Jocku B Knacce Matematuku: Bocnipusitue Yuamuxes B
Pamxax Mopeau Ilpunsatus TexHosnoruit

HGHL HACTOAMICIO HMCCICAOBAHUA COCTOsJIa B TOM, 4TOOBI BBISIBUTH BOCHPUATHE YyUaAIIUXCA
OTHOCHUTCIBHO HCIIOJIb30BaHUA I/IHTCpaKTHBHOﬁ JOCKM B KJlacC€ MATEMATHKU B paMKax
HpHeMO'{HOﬁ MOI[GJ'II/I TexHomornnu. OCHOBBIBasICh Ha NOJIY4Y€HHBIX pE3yJibTaTax, BbIACHUIIOCH,
YTO Y YYAaCTHHUKOB CJIOXKWJIOCH IO3UTHUBHOEC IPEJCTABICHUE 00 HCITONB30BAHUU PIHTepaKTPIBHOfI
JIOCKM B KJIacCe MaTreMaTuku. B YaCTHOCTH, OHU COYWJIM OTO MNOJIC3HBIM, IIOTOMY 4YTO 3TO
TIO3BOJIWJIO YYaIIUMCS JIy4YlI€ MMOHATh KYypC, IIO3BOJIUIIO CTYACHTAM y4aCTBOBATh B 3HAUNUTCIIBHOM
06y‘-leHI/II/I u S(b(i)eKTI/IBHOM y4JacTuM B KJIACCE, YBCJIMYUTHh KOHLICHTPAlIUIO BHUMaHU ydallluxcsa U
COKOHOMHUTH BpeMi. Bein cnmenmaH BEIBOJ O TOM, 4YTO YYaCTHUKHA COYJIM HCIIOJIb30BAHUC
I/IHTepaKTHBHOﬁ JOCKH ITIOJIC3HBIM U JICTKHUM.

Kirouessre CioBa: MaT€MaTuKa, HHTECPAKTUBHAA JOCKa, MOCIIU MIPUHATUA TEXHOJIOTHI
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