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Article history The aim of the study was to investigate high school students’ perceptions
11‘(;‘«539“2%‘1119 of the new generation of Interactive white board (IWB). At the same

time, the question whether there were differences in perceptions with
Received in revised form: regard to certain variables such as gender and frequency of IWB use by
23.10.2019 teachers and students was examined. To achieve this aim, a parallel
mixed method design was used. A total of 877 high school students

?;cleop;g‘}; participated in the study, comprising 410 female and 467 male students.
o The data were collected through an “Interactive Whiteboard Student
Key words: Survey” anq by open-ended questio'ns.‘ The qugntitative date} were
Interactive whiteboard, analyzed using SPSS 20.0 for descriptive statistics and multivariate
teaching/learning analysis of variance. Nvivo8 qualitative data analysis software was
strategies,  students’ utilized for coding. Appropriate themes were developed from the related
perceptions codes. The qualitative analysis revealed that about half of the students
thought that IWBs were useful and effective tools for learning. There
were seven themes and sub-themes which explained the contribution of
IWBs to students’ learning. The results of the MANOVA revealed no
significant effect of gender and frequency of IWB use by teacher on high
school students’ perception of IWBs. On the other hand, there was a
statistically significant difference in students’ perception of IWBs based
on frequency of IWB use by himself/herself, F (6, 1662) = 3.11, p<0.5.
1.Introduction

With the widespread use of personal computers, computer- supported methods
brought new approaches to education (e.g. Aiken, 1988). Later, new display technologies
such as data projectors emerged (Bull & Bull, 2005). The use of computers with data
projectors became very common and a variety of methods emerged in this regard. Shortly
after, interactive whiteboards (IWBs) began to be used in office settings and moved into
educational environments in a rapid fashion (Greiffenhagen, 2004). In this way, computers,
data projectors and boards were combined in classroom settings. In early studies, IWBs were
defined as technological boards connected to a computer and a data projector (BECTA, 2004;
Saltan & Arslan, 2009; Schmid 2007; Smith, Higgins, Wall & Miller, 2005). In recent studies,
similar definitions have been articulated by educators and researchers (e.g. Ipek & Sozcii,
2016; Wong & Goh, 2015). Some particular definitions highlighted the main characteristics of
IWBs including their “large interactive display” (Ipek & Sézcii, 2016), carrying an “electronic
touchable whiteboard” (Al-Qirim, 2014) and having “touch-sensitive interactive display” (Oz,
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2014). Innovation in personal computers and display technologies has influenced the
technology behind IWBs. They have evolved into a separate device that is not connected to a
computer or projector anymore. These devices, which can be referred to as ‘new generation
IWBs’, incorporate a touch-sensitive LCD screen with a range of features and its own CPU.
New generation IWBs have multi- touch-sensitive screens. In terms of both their appearance
and the technology behind them, new generation IWBs can be compared to a huge tablet pc
used by the teacher and whole class.

As these developments were taking place over the last decade, IWBs evolved into very
common tools in some developed as well as developing countries. For instance, the UK,
Turkey, the USA and Italy have been implementing major projects to provide all classrooms
with IWBs and some other high-tech instructional tools (BECTA, 2004; Lee, 2010; Tiirel,
2010). Countries including China, Japan, Mexico, Malaysia, Russia, Singapore, and Taiwan
are monitoring this technology integration process in classrooms and exhibiting their
willingness to utilize IWBs in education (Yang, Wang & Kao, 2012) to the full extent. This
has required governments to invest substantial sums in the infrastructure for interactive
whiteboards (Slay, Sieborger & Hodgkinson-Williams, 2008). In fact, every second class has
an IWB in Australia, Denmark and the Netherlands (MclIntyre-Brown, 2011; Lee, 2010;
Tiirel, 2011). What is more, interactive whiteboards have become popular at all instructional
grades including K-12 and colleges (Haldane 2007; Smith, Higgins, Wall & Miller, 2005).

The aforementioned countries appear to believe in the necessity of investing in instructional
technologies to improve education in public schools (Bax, 2000; MoNE, 2010; Thomas and
Schmid, 2010; Yang, Wang & Kao, 2012). Wherever these projects have been instigated,
IWBs have become a dependent part of the modern classroom.

While governments and schools were investing in the integration of IWBs into classrooms,
researchers were conducting studies to understand the effects of IWBs on learning and upon
the perceptions of teachers and students. Studies show that teachers and students generally
have positive attitudes towards the use of IWBs in schools (Ipek & Sézcii, 2016; Akgiin &;
Balta & Duran, 2015; Koru-Yiicekaya, 2015; Mathews-Aydinli & Elaziz, 2010; Somyiirek,
Atasoy & Ozdemir, 2009). Several benefits of IWBs have been pinpointed in the relevant
literature, which can be enlisted as: learner engagement and interactivity (Schmid &
Schimmack, 2010; Smith et al., 2005) visual quality, (Sad & Ozhan, 2012; Slay et al., 2008 )
motivation (Higgins, 2010; Yildiz & Tiifekg¢i ,2012) academic achievement, (Holmes, 2009;
Ipek& Sézcii, 2016; Yang, Wang, & Kao, 2012; Yorganci, & Terzioglu, 2013); knowledge
construction (Warwick, Hennessy & Mercer, 2011) and classroom management (ipek &
Sozcti, 2016).

Some studies found that using IWBs in the classroom increased students’ achievement levels
in mathematics and science (Akgiin & Koru-Yiicekaya, 2015; Bulut, & Kogoglu, 2012; Swan
& Marshall,2010). Other studies showed that students’ attitudes toward the use of interactive
whiteboard in math classes were positive (Jewitt, Moss & Cardini, 2007; Kennewel, 20006).

In several countries, the IWB has become a fundamental part of the classroom. Various
quantitative and qualitative studies have been conducted to investigate different aspects of
their usage. In parallel with that, the technology of IWBs has advanced. So as to be able to
investigate the full potential of new generation IWBs, a deeper understanding of students’
perceptions towards these was required. However, a limited number of studies conducted with
a valid instrument was observed in the bulk of literature.
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Instructors need to identify and exploit external motivation factors in order to achieve
enjoyable and effective classes. The revolution of the new IWBs may seem as a technological
improvement but in terms of classroom practices, they should also be improved and embraced
by both shareholders- students and teachers. Smith et al. (2005) and Saltan and Arslan (2013)
argue that the ease of operation of IWBs plays an essential role in users’ attitudes towards
their general use. Both teachers and students can only effectively use IWBs if they own the
desired attitude. To that end, the way in which the new generation of interactive whiteboards
is actually used in the classroom must be investigated thoroughly. Specifically, students’
perceptions of the efficiency of IWBs, their contribution to their learning along with their
motivation in the classroom, without neglecting any possible negative effects, should be
examined in a careful manner.

1.1. The purpose of the study

The new generation of IWBs feature big touch-sensitive LCD screens and are
technology- wise different and as regards to usability they differ from the previous ones. The
aim of the study was to investigate high school students’ perceptions of “new generation
IWBs” and also to examine whether there were differences in the perceptions they hold with
regard to particular variables, namely; gender, frequency of use by teachers and frequency of
use by students. For the purpose of the study, the following specific research questions were
addressed:

(1) What are high school students’ perceptions of new generation IWBs?

(2) Do students’ perceptions of IWBs differ when analyzed by gender, frequency of use
by teachers or frequency of use by students?

(3) Are there some courses in which students prefer to use/not to use IWBs?

2. Method

2.1. Research Design

To explore high school students’ perceptions of new generation IWBs, a parallel
mixed method design was used. Using quantitative and qualitative approaches together
balances out the weaknesses of the one method with the strengths of the another (Creswell,
2013). On the quantitative side, survey research was conducted (Fraenkel & Wallen, 2006).
Qualitative data was collected using an open-ended questionnaire and content analysis was
carried out with a view to better understand students’ perceptions on IWBs. The findings of
both the qualitative and quantitative investigations are presented in the results section and
colligated in the discussion part.

2.2 Samples

The participants in the study were 877 high school students, comprised of 410 female
and 467 male students. The students were studying at five different public high schools in two
large cities in Turkey. IWBs had been used for more than one year in all classrooms in the
schools prior to the time of the study. Participants were all from levels 9,10 and 11.

2.3 Data collection

The data were collected through the “Interactive Whiteboard Student Survey” (IWSS)
developed by Tiirel (2011). The IWSS consisted of twenty-six 5-point Likert-type items
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testing three factors - perceived efficiency of IWBs, perceived learning contribution and
motivation, and the perceived negative effects of IWBs. Cronbach’s Alpha coefficient of
IWSS was calculated as 0.93. Four open- ended questions prepared by the researcher were
also resorted to while gathering qualitative data.

2.5 Data analysis

The quantitative data collected from the achievement test were analyzed using SPSS
20.0 for descriptive statistics and Multivariate analysis of variance (MANOVA). MANOVA
was conducted to examine the influence of gender and IWB frequency of use by teachers
(described as minimal use, moderate use, complete use) and IWB frequency of use by
students (minimal use, moderate use, complete use) on students’ perceived efficiency of
IWBs, their perceived effect on learning contribution and motivation, and perceived negative
effects of IWBs. The qualitative data, collected by the questionnaire, were analyzed using
content analysis techniques (Miles& Huberman, 1994). Nvivo8 qualitative data analysis
software was utilized for coding. Appropriate themes were developed from the related codes.
It was ensured that the themes were internally consistent and distinct from each other
(Marshall &Rossman, 2006).

3.Results

3.1. What are the high school students’ perceptions of new generation IWBs?

For the sake of investigating students’ perceptions of IWBs, descriptive statistics were
calculated (see Table 3.1). Generally, students have a positive perception of IWBs pertaining
to their efficiency and their contribution to their learning and motivation. The mean scores of
male and female students were very close in all factors. When teachers and students’
frequency of usage increased, students’ mean score of perception overall increased.

Table 3.1 Descriptive Statistics

Factorl Factor2 Factor3
n M Std M Std M Std
Gender
Male 454 3.15 .95 3.26 .81 3.28 1.03
Female 395 3.10 .93 3.17 .86 3.09 1.15
Teacher Use
Minimal 93 3.15 1.04 3.17 .99 3.10 1.16
Moderate 378 3.07 .95 3.20 .87 3.17 1.11
Complete 378 3.16 .90 3.26 77 3.20 1.08
Student Use
Minimal 567 3.05 .93 3.21 .84 3.19 1.07
Moderate 215 3.19 91 3.16 .84 3.09 1.18
Complete 67 3.58 .97 3.54 .81 3.36 1.12

Factorl: Perceived efficiency of IWB, Factor 2: Perceived learning contribution and motivation, Factor 3:
Perceived negative effects of IWB

The qualitative analysis of the responses of participants to open-ended questions revealed that
about half of the students thought that IWBs were useful and were effective tools for learning.
Students mentioned some of the contributions of IWBs to their learning process. Some found
IWBs to be neither efficient nor useful in this manner. The resulting categories are listed in
Table 3.2. There were seven themes and sub-themes which explain the contribution of IWBs
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to students’ learning.

Table 3.2 Themes and Categories

Themes/Categories Frequency (n=610)
Effective Learning 360 (%)
Efficient 160
Multimedia 120
Easy 80
Motivation 130 (%)
Environment 60 (%)

Not Efficient 40
Distractions 25
Time-consuming 10

Other 5
Participation 20 (%)

The participants stated that IWBs make it easy for them to learn. They commented that
teachers save time using IWBs which enable use of multimedia materials. For example, one
student uttered: “IWBs prevent the loss of time, make classes enjoyable-not boring-and allow
us to better understand course topics.”

Some participants also indicated that IWBs increase their motivation and allow students to
actively participate in lessons. In this regard one student said: “Visuals on IWBs attract
attention, otherwise courses might be boring. This helps us to understand well”. Furthermore,
it was indicated that IWBs create a technology- rich learning environment. They allow
students to make presentations. Also, teachers make use of IWBs to create problem- solving
activities in class.

3.2. Do students’ perceptions of IWBs differ when analyzed by gender, frequency of
IWB use by the teacher and by the student?

The results of the MANOVA revealed no significant effect of gender and frequency of
IWB use by teacher on high school students’ perception of IWBs. On the other hand, there
was a statistically significant difference in students ‘perception of IWBs based on frequency
of use IWB by himself/herself, F (6, 1662) = 3.11, p =.005; Wilk's A = 0.978, partial n2 =
.11. Frequency of use by students has a statistically significant effect on the perceived
efficiency of IWBs (F (2, 833) = 5.51; p = .004; partial n2 = .13) and on the perceived
learning contribution (F (2, 833) = 5.11; p = .006; partial 2 = .12) But frequency of use by
students did not have a significant effect on the perceived negative effects of IWB.

Following MANOVA, Tukey’s HSD method was used to compare groups concerning IWB
frequency of use by students. Results showed that mean scores for the perceived efficiency of
IWBs were statistically significantly different between minimal use and complete use (p <
.0005), and between moderate use and complete use (p = .007), yet not between minimal use
and moderate use (p = .151). Perceived learning contribution and motivation scores were
statistically significantly different between minimal use of IWBs and complete use (p = .006),
and between moderate use and complete use (p = .003), but not between minimal and
moderate use (p = .742).
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3.3. In which courses did students prefer to use/not to use IWBs?

Students were asked in which courses they wanted to use IWBs and in which they did
not. As seen in Table 3.3, geography was the most cited course in which students preferred to
use IWBs. This was followed by history and English language. On the other hand, students
did not want IWBs to be used in mathematics courses.

Table 3.3 The courses in which IWB was preferred to be used

Course Should Use(n=877) Should Not Use(n=877)
Math 239 453
English Language 492 129
Geography 621 99
Physics 215 227
Chemistry 247 201
Biology 347 118
Literature 398 189
Turkish Language 387 188
Religious culture 318 159
History 553 124
Philosophy 178 163
All 126 60

The qualitative analysis of the responses of participants to open-ended questions revealed that
about half the students thought that IWBs were effective in teaching social sciences. Some
participants specified course names including history, geography and literature. They
indicated that visualization in such courses makes lessons more effective and enjoyable. One
student explained: “...for example, we can easily access all the maps in geography class. In
literacy and some other courses, we watch educational movies. In English classes we do
multiple choice and fill- in- the- blank activities”.

On the other hand, around one quarter of the participants asserted that using IWBs in math
and geometry courses, is not effective or meaningful. They highlighted that teachers have
difficulties in writing on the IWB and managing the classroom simultaneously. To illustrate,
one student underlined: “IWBs are not efficient for a math course. When using IWBs, noise
levels cannot be managed in the classroom. While the teachers who are not familiar with
IWBs are trying to use them, about ten minutes vanish doing nothing. This causes a decrease
in the efficacy”.

4.Discussion and Conclusion

This study aimed to explore high school students’ perceptions of the new generation
of IWBs. New generation IWBs have multi-touch- sensitive LCD screens. They differ in
terms of the technologies employed and as per usability from the previous IWBs. The
question whether there are differences in learner perceptions of IWBs related to certain
variables: gender, frequency of use by the teacher and frequency of use by the student was
examined. With this aim, a parallel mixed method design was applied which combined
quantitative and qualitative approaches to balance out the weaknesses of one method with the
strengths of the other.

The results of the qualitative analysis show that while about half the students indicated that
IWBs are a useful and effective tool for learning, others found that IWBs were not efficient or
useful. On the other hand, the participants mentioned several positive contributions of new
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generation IWBs to their learning. They stated that IWBs make it easy to learn. Teachers also
saved time using IWBs by enabling the use of multimedia materials. Some participants also
indicated that IWBs increase motivation and allow students to actively participate in lessons.
In a relatively recent study, Akgun and Koru-Yucelkaya (2015) investigated perceptions of
students and teachers who had more than three years of experience with IWBs. The results are
similar to those of the present study. Teachers believe that interactive whiteboards have a
positive effect on teaching and learning and that they also increase students’ motivation.
Together with that, Sad (2012) highlighted that failure on the part of teachers is the major
factor limiting the use of IWBs in schools.

The results of the quantitative analysis showed that frequency of the use of IWBs has a
statistically significant effect on the perceived efficiency and perceived contribution to
learning on the part of the students. Comparison of the groups on the basis of frequency of
IWB use by students showed that mean scores for the perceived efficiency of IWBs were
statistically significantly different between the minimal use of IWBs and the complete use,
and also between the moderate use and the complete use. This indicates that using IWBs in a
frequent way shifts perceptions of students positively. Previous studies generally support this
end result. They share that students and teachers have positive perceptions towards IWBs
(Mathews-Aydinli & Elaziz, 2010; Tiirel & Johnson, 2012). Howbeit the results showed that
gender is not a factor influencing students’ perceptions about new generation whiteboards. In
his study conducted with 167 male and female students, Oz (2014) found out that gender had
no significant effect on students’ perceptions.

Participants highlighted two main advantages of IWBs. Firstly, they seemed to provide
effective learning via the use of multimedia and through the simplification of learning.
Secondly, they enhance motivation. Students in particular mentioned that IWBs increase their
motivation for actively taking part in lessons. Yildiz and Tufekci (2012) reported the same
results. Also, the question whether students prefer to use new generation IWBs in specific
classes was analyzed. It was witnessed that students preferred to use these in geography,
English language teaching and history courses. Typically, geography involves the use of
maps and diagrams. The boards provide students with an easy access to digital media and a
vast range of visual material. The IWBs also enable teachers to use videos and animations.
Thusly it is expected that students prefer IWB use in geography classes. In his study, Ates
(2010) investigated the effect of using interactive whiteboards in geography education, from
the perspectives of teachers and students. He showed that both teachers and students believe
IWBs are an effective and motivating tool in geography lessons. Similarly, learning a foreign
language is a complex process. Students benefit from watching videos and listening to audios.
IWBs enable them to learn through such activities. Several studies conducted in the last
decade support these results (Koenraad, Celik, Higgins & Hillier, 2015; Lopez, 2010; Schmid,
2006; Schmid, 2007). On the other hand, a large number of participants asserted that math and
geometry courses were not suitable for IWB use. They indicated that teachers had difficulty in
writing on the IWB and managing the classroom at the same time.

Overall, this study showed that students in general have a positive perception toward IWBs in
terms of their efficiency, contribution to their learning and to their motivation levels.
Participants hence also highlighted that IWBs are a useful and effective tool for learning.
These results are highly promising. Alongside that students perceived IWBs as effective for
certain courses but not effective for some others. It is important that the perceptions of both
teachers and students are considered to ensure the successful integration of technology into
schools. Teachers are motivated to use IWBs in the classroom only if they believe that they
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are effective for learning.
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