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ABSTRACT:This paper is a part of a larger study aimed at investigating the use of the Interactive White Boards
(IWBs) in primary schools that participated in the Tatweer project in the city of Jeddah in Saudi Arabia. 587 teachers
(301 females and 286 males) completed a self-report questionnaire specially designed for this study, but also drawing
on earlier research. Twenty teachers (10 female and ten male) were interviewed, of these seven female teachers were
also observed teaching in their classrooms or the learning resources rooms. The majority of teachers in this study
reported that they used IWBs infrequently and only with a few interactive features, indicating that their choices were
limited by their current technical capability. Moreover, they presented only a basic repertoire of pedagogy with
technology because they mainly used IWBs for whole class teaching. They occasionally varied this, such as when
groups of students used the boards. Therefore, they showed a limited range of IWBs use in their classrooms. However,
in this study, teachers’ experience in using IWBs and the opportunity to receive training were the two important factors
to determine teachers' capability in using IWBs.

KEYWORDS:Effective use of IWBs; Pedagogical change; Student engagement.

I. INTRODUCTION

The effectiveness of using IWBs is limited by the ability of educators in choosing suitable pedagogical methods more
than just technical interactivity[40, 20]. Effective pedagogical interactivity necessitates teachers being able to plan
effective and organized lessons that are focused on cognitive development and pace of activity, and which aim to
achieve the teaching and learning objectives[21]. Therefore, teachers should change their pedagogy and allow their
students to participate more in classrooms[19]. Students are usually willing to use IWBs by themselves[33, 38].
Consequently, preventing students from using IWBs may lead to a decrease in their motivation and achieving a more
student-centred approach. When students interact with IWBs, according toBeauchamp [8], this could create an
environment where students are the centre of the learning process, whereas teachers, in this case, are classified in more
progressive phases of using IWBs. However, IWBs generally stimulate a teacher-centred instructional style where
students have a low-level of dynamic contribution[39]. Indeed, students’ use of the board in classrooms is not enough
for the effective use of this technology; what is more important is how teachers organize their use of the board and plan
activities to enable a wider range of pedagogical uses for students. Thus, effective teaching basically relies on the
teachers’ skills and how they incorporate IWBs in their pedagogy[21]. The capability and experience of educators are
the main factors that lead to pedagogical change[32] and better lesson quality[42].

Several studies have indicated that teacher-centred approaches are still highly supported in Saudi classrooms[1, 2, 3, 6],
where a traditional teaching style is the standard method. Thus, the Ministry of Education in Saudi Arabia has launched
several projects and programs to increase the quality of teaching methods to become more student-centred. The
Tatweer project is one such project, which concentrates on training teachers and encouraging them to use various
teaching methods. This large-scale project was launched in 2007 and aimed to improve the quality of education in
public schools in Saudi Arabia, to meet the requirements of the 21st century[35]. Therefore, this paper aims to examine
teachers’ use of IWBs in Tatweer primary schools in Saudi Arabia, using a questionnaire, classroom observations, and
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semi-structured interviews. The questionnaire used in this study was completed by a large number of primary teachers
(n=587). Accordingly, the importance of this study appears from its contribution to produce useful information and
knowledge that could be used to support future improvement in the use of IWBs in Saudi Arabia by providing new
information about the primary school teachers in how they use this technology. Moreover, twenty teachers (10 female
and ten male) who taught a variety of subjects were interviewed as well as seven female teachers were observed
teaching in their classrooms or the learning resources rooms. Thus, it is the first study in which female teachers were
observed regarding their use of IWBs in Saudi primary schools participating in the Tatweer project.

Il. TEACHERS AND EFFECTIVE USE OF IWBS

IWBs should be used in different ways from any other kind of technology[27].Consequently, for more effective use of
IWBS, teachers should use them daily in the classroom[7]so that they become confident and fluent in their use and will
lead to developing educators’ skills[16]. Jwaifell and Gasaymeh[26] conducted a study to investigate English female
teachers’ use of IWBs in Jordan. The authors applied a qualitative case study approach with just four female English
teachers. Data were gathered using semi-structured interviews, observations, and document analyses. Teachers’ daily
use of IWBs in this study shifted their teaching methods from traditional to more interactive methods, using
conversations, group work, and open educational sources. Indeed, it seems likely that the daily use of IWBs could be
guaranteed when IWBs are installed in classrooms[24]. However, daily interaction and consistent use of IWBs may
not be reached when IWBs are not located in classrooms, for instance, in the learning resource rooms[4, 24]. A study
conducted by Alghamdi[4], to investigate the use of Saudi primary teachers of IWBs in Yanbu city in Saudi Arabia
using mixed methods (questionnaire and semi-structured interview) to gather data. The findings of this study showed
that teachers acknowledged the influence of using IWBs on teaching and learning processes. However, they did not
have regular use of IWBs in their lessons and that mostly due to the location of this technology in the learning
resources rooms. Indeed, this is the case in most schools in Saudi Arabia where the majority of them have an IWB
installed in resource rooms[4, 5]. Moreover, the lack of teacher training in using IWBs caused the limited use of IWB
features.

To increase the teaching effectiveness when using IWBs, educators should consider two essential elements: the length
and the frequency of using IWBs[23]. Therefore, time and practice should be offered to ensure the effective use of
IWBs. Consequently, teachers need consistent training and more time for practice to become fluent and confident in
using IWBs [34]. Beauchamp [8] examined teachers’ use of IWBs in UK primary schools, and found both that there
was an association between the attitudes of teachers towards IWBs and the regularity of using IWBs, and that the
period of using these technologies was significant. Similarly, the same findings were confirmed in another study[37].
According to De Vita et al. [14] in their review of the literature, many teachers still use IWBs as traditional white/
blackboards or just as presentational devices. Indeed, using IWBs as presentational tools, especially in a context in
which educators control the learning environment, could lead to a reduction in student motivation and their ability to
reflect [19]. Consequently, this could negatively affect the effectiveness of teaching (ibid.). Therefore, teachers should
be aware of the interactive features of IWBs[18], which is a significant element that distinguishes this technology from
other educational technologies. Educators should also contemplate improving their IWB technical and pedagogical
skills for more effective use of these technologies and improvement in their teaching quality[9, 21, 30, 31, and 36].
Jang and Tsai[25] state that expert teacher should have better knowledge to demonstrate the subject content by using
effective pedagogical teaching approaches more than novice teachers. Advanced teachers were more effective at using
IWBs than novice teachers, possibly because progressive teachers usually use high-scale features of IWBs, in an
interactive approach, to present their lessons when communicating with IWBs; in contrast, beginner teachers use IWBs
as an ordinary whiteboard[8].

Several studies have proven that instructional technology does not always change teachers’ traditional style, as they
alternatively fit the technology into their current pedagogical methods[13, 29, 41, 42, and 43].Indeed, this might be
explained by the fact that educators could be inspired by the technical possibilities of IWBs more than their
pedagogical affordances[22]. A study conducted by Manny-lkan et al. [30] to evaluate a SMART project that was
installed in six middle and secondary schools. Data were collected from 24 lessons observations, interviews, student
focus groups, and questionnaires. The outcomes revealed that the motivation and engagement of students improved
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when using IWBs. The main uses for the IWBs as indicated by educators were using the Internet, giving presentations,
and engaging students in lessons. It seems likely that these teachers used IWBs in a basic way, and they still needed to
improve their technical skills with IWBs. They used IWBs to aid their existing teaching rather than transform it, and
collaborative learning groups were ignored in their lessons.

Another study conducted byKneen[28], which focused on examining how English skills and content can be supported
using IWBs in secondary classrooms in the UK. A case study approach was applied where seven experienced teachers
were observed during their lessons. The findings indicated that the participating teachers were active users of IWBs,
and they delivered significantly organized resources. Teachers successfully integrated IWBs into their lessons because
IWBs offer chances for educators to design the curriculum content. Nevertheless, IWBs were used in limited ways, and
program selections limited the IWB affordances. Additionally, there was a lack of multimedia resources, training
programs, and student interaction. In the majority of the observations (80%), teachers were the main users of IWBs, but
students’ use was approximately 19% of the total use of this technology. This was followed by the use of both the
teacher and students (0.5%) and then the group of students (0.3%). Moreover, the whole class was the main audience
for most of the observations (88%). Then, the teacher was the audience for 10% of the lessons, where students
presented to their instructor alone and a smaller percentage, approximately 2%, was for using IWBs with a group of
students. Thus, traditional approaches clearly appeared in this study and affected both content and pedagogy as
indicated by teachers.

However, a study conducted by Blau [10] reported that the majority of the time in all the lessons for whole class
teaching was only 50%. This was followed by individual learning (28%), and then small group activities (22%). This
study investigated to what extent teachers in primary schools employed an IWB professional development program in
their instructional practices. 43 primary teachers, who were inexpert in using IWBs, attended this training course and
they frequently applied the fundamentals learned and experienced during the training course into their lessons. Their
role in most of the lesson time supported student-centred learning (57.3%), where the teachers are not the main sources
of knowledge. In contrast, teacher-centred education accounted for 42.7% of the lesson time, and was thus reduced in
this study. Indeed, this study proved that the adequate training of teachers during the IWB training program led to the
successful employment of IWB technology in the lessons prepared by the teachers. Therefore, progressive change can
be achieved using technology in classrooms and providing teachers with effective professional development programs
[17].

111.RESEARCH METHODOLOGY

A. Research Design

The current study is a quantitative-dominant mixed methods research study that mainly used a sequential explanatory
strategy, in which quantitative data were collected and analysed, followed by the collection and analysis of qualitative
data. This approach was chosen to gain a broad understanding of teachers’ use of IWBs by collecting the quantitative
data and then using qualitative methods to improve and explain the numerical results by discovering the views of
participants, as recommended byCreswell et al.[12]. Data were collected in this study using questionnaires, classroom
observations, and semi-structured interviews. The SPSS software program was used to analyze the quantitative data
while thematic analysis was used with the qualitative data.

B. Sample

Twenty primary schools participating in the Tatweer project, distributed equally between boys and girls in the city of
Jeddah. Some of these schools were equipped with IWBs in all classrooms. Whereas, others had IWBs in few
classrooms and for some schools in the learning resource rooms only. However, some of these schools had three
learning resource rooms supported with IWBs. 587 teachers (301 females and 286 males) completed a self-report
questionnaire. Twenty teachers (10 female and ten male) who taught a variety of subjects were interviewed, of these
seven female teachers were also observed teaching in their classrooms or the learning resources rooms. Classroom
observations were conducted only with females because of the Saudi culture where the educational system is based on
single-sex schools. Regarding the interviewees, fifteen had more than one year of experience using IWBs, while only
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five were novice female teachers. 15 teachers had IWBs in their classrooms, and five teachers had IWBs only in
learning resource rooms. Moreover, three male teachers reported that they had IWBs in both laboratories and
classrooms.

C. Reliability and Validity

The questionnaire’s reliability was first tested when piloting the questionnaire with fifteen Ph.D. students for both face-
validity and content-validity. Then, the internal consistency was tested for the entire sample using Cronbach’s Alpha
coefficients[11, 15].Thus, an acceptable level of reliability (a= 0.876) was indicated.

IV.RESULTS

A. The Quantitative Results

According to Table 1, the majority of teachers within the sample (52%) had employed IWBs in their lessons for a
period of 1-5 years, 31% of teachers sometimes used IWBs in their lessons, 43% of them used IWBs with a few
interactive features, 43% of these teachers revealed that students occasionally use the IWB in their lessons, and 90% of
them used IWBs for whole class teaching.

Table 1: The quantitative results regarding the use of IWBs

The Rest of Teachers

The Use of IWBs N The Majority of Teachers
The experience of using 42.6 % Less than one year
0, -
\WBs 587 | 51.6% 1-5 years 5.8% More than five years
The frequency of using 23% Seldom
IWBs 587 | 31% Sometimes 29% Often

18% Always

Use the IWB as an ordinary

white/ blackboard

39% _Use the_IWB with most of the
interactive features

18% Teachers only use IWBs

Students frequently use the

IWB

Whole class teaching 20% Small groups

8% With individuals

A few interactive 18%

Using IWB features 587 | 43% features

Students occasionally

0,
The users of IWBs 587 | 43% use the IWB 39%

Audiences 587 90%

Moreover, Chi-square test was applied to clarify the significant differences between some selected variables: the
location of IWBs, the frequency of use of IWBs, the experience in using IWBs, and using IWB features (see Table 2).
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Table 2: The associations indicated between some selectedvariables

First variable Second variable Type of Association e ?I il
Significance
The frequent use of Location in classrooms [x2 (3, N=587) =52.39; p <0.001] 0.001
IWBs in lessons .
Location in resource rooms [x2 (3, N=587) =56.05; p <0.001] 0.001
Teachers® experience in The frequency of use [x2 (6, N=587)=211.23; p <0.001] 0.001
using IWBs Using IWB features [x2 (4, N=587) =150.96; p <0.001] 0.001

B. Summary of the use of IWBs by the seven female teachers

All seven observed female teachers used IWBs to present and review the content of their lessons, but they varied in
applying IWBs during activities and at the start of their lessons. Additionally, the use of IWB features and allowing
students to use the board were considered differently by the teachers observed, depending on their experience in using
IWBs. The teachers who had more than one-year experience in using IWBs used several interactive features and
allowed their students to use the board more than the novice teachers allow. Moreover, the majority of the time in the
seven observed lessons approximately (63.57%) was spent on whole class teaching, followed by 28.86% of the lesson
time for individuals. A smaller proportion of the lesson time, about 7.57%, was for small groups. Thus, the teachers
observed in this study generally preferred whole class teaching more than teaching to individuals or small groups when
using IWBs. Furthermore, 80% of the lesson time in all seven observed lessons in this study was for teachers’ use,
compared with students’ use, which was only 20%. Consequently, teachers were also the main users of IWBs in this
study.

V. DISCUSSION

A. The Frequency of Using IWBs in Lessons

The majority of respondents (31%) indicated that they sometimes used IWBs in their lessons. Only 18% of teachers
reported that they had daily use of IWBs in their lessons (see Table 1). This is inconsistent with the findings of a study
conducted by Jwaifell and Gasaymeh (2013), where all the teachers in this study used IWBs daily and this helped them
to shift their teaching methods from traditional to more interactive methods. However, the participants were only four
teachers compared to the large sample (n=587) in the current study. For more effective use of IWBs, teachers should
have daily use of these technologies in classrooms[7]to become confident and fluent in their use[16].

However, teachers’ frequent use of IWBs in the current study differed based on the location of IWBs and teachers’
experience in using IWBs. Regarding the location of IWBs, it appears that for those teachers who had regular and daily
use of IWBs in their lessons, these technologies were placed in their classrooms or learning resources rooms in schools
that have more than one learning resources room. This suggestion was statistically confirmed by a highly significant
association between the frequent use of IWBs and their location in classrooms and learning resources rooms [x2 (3,
N=587) =52.39; p <0.001] and [%2 (3, N=587) =56.05; p<0.001], respectively (see Table 2). When IWBs are placed in
each classroom, teachers seem to be encouraged to use them daily. Similarly, when they are also placed in the learning
resources rooms, teachers (who are working there) or teachers (in schools that had more than one resources room) tend
to employ them in their lessons constantly.

In the current study, teachers who had IWBs in their classrooms indicated that they used these technologies daily in
each lesson. For instance, one observed teacher said, “I am lucky because | have the IWB in my classroom, so | use it
every day in all my lessons.”” Similarly, another observed teacher, who was from a school that had three learning
resources rooms, indicated that she used IWB daily, “Although the IWB is located in the resources room, | like to use it
in all my lessons because my students like to use it.” However, some teachers indicated that they sometimes used the
IWB in their lessons because of the location of this technology in the learning resources room. They had only one
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learning resources room in their school with one IWB. For example, one teacher said, “I did not use the IWB in all my
lessons because it is in the resources room which was far away from my classroom.”

Similarly, teachers’ frequent use of IWBs and the location of these technologies were also closely associated in an
earlier study[4]. Therefore, IWBs should not be fitted in a computer room but inside classrooms to be used as a tool for
simplifying curriculum learning and to encourage teachers to use them fully[24]. The second explanation for the
frequent use of IWBs could be related to educators’ experiences. Those teachers who indicated that they often and
always use IWBs in their lessons could be expert teachers, whereas those teachers who reported that they sometimes
and rarely used IWBs were likely to be beginner teachers. This explanation is confirmed statistically in Table 2, which
shows a highly significant association between the experience of teachers in using IWBs and their frequency of use [2
(6, N=587) =211.23; p<0.001].

B. The Use of Interactive Features

A high number of respondents (43%) in this study used IWBs with a few interactive features (see Table 1). Similarly,
the findings of a study conducted by Manny-lkan et al.[30]indicated that the majority of teachers used a few features.
Thus, it likely seems that those teachers in the current study used IWBs in a basic way, and they still need to improve
their technical skills of using IWBs. Indeed, two potential connections are associated with more efficient use of IWB
features in classrooms. These two possibilities could relate to teacher training and their experience of using this
technology.

The first possibility seems to be confirmed by the interviewees’ reports. For instance, one teacher reported that she used
few interactive features because she had not had any training courses. She said, “I use some of the IWB features in my
lessons because | have limited knowledge in using IWBs because of a lack of training.” In contrast, another teacher
reported, “I always use most of the features of the digital board based on my lessons” because “I participated in three
training courses relating to the use of IWBs.”

Moreover, the suggestion regarding the second possibility (teachers’ experience), is also statistically supported by
Table 2. There was a highly significant association [x2 (4, N=587) =150.96; p<0.001] between the experience in using
IWBs and the use of IWB features, confirming that teachers with more experience in using IWBs tend to be more
active users of the interactive IWB features in their lessons. This result is consistent withBeauchamp [8], who found
that advanced teachers were more effective in using IWBs than novice teachers. Similarly, the interviewees in this
study with more than one year’s experience in using IWBs (15 teachers) reported more use of the interactive features
than the five novice female teachers did.

C. The Audience

In this study, the majority of teachers (90%) indicated that they use IWBs for whole class teaching followed by 20% of
teachers who employed these technologies in small groups. In contrast, 8% of respondents revealed that they use IWBs
with individuals (see Table 1). This result is in line with other research studies indicating that the IWB lessons are more
regularly controlled by whole-class instruction[22, 28, and 43].Moreover, through classroom observations in the
current study, the majority of the time in the seven observed lessons approximately (63.57%) was spent on whole class
teaching, followed by 28.86% of the lesson time for individuals. A smaller proportion of the lesson time, about 7.57%,
was for small groups. Similarly, this outcome is consistent with the results of a study conducted by Kneen [28], which
indicated that the whole class was the main audience for most of the observations. However, a study conducted by
Blau[10] reported that whole class teaching only took half of all lesson time. Thus, most of the observed teachers in the
current study preferred whole class teaching to teaching either individuals or small groups when using IWBs.

However, the capability and experience of educators are the main factors that lead to pedagogical change[32]and
increased lesson quality[42]. Indeed, this seems to be confirmed in the current study, where the observed female
teachers used the IWB for whole class teaching more often than for both small groups and individuals. Interestingly,
only one teacher used the IWB to present activities for both individuals and small groups. Thus, it seems that this
teacher successfully changed her pedagogy to involve more students in her lesson. Indeed, this teacher was an expert in
using IWBs (seven years’ experience in using IWBSs) and used this technology daily. She had also had three training
courses in her school, as she indicated in her interview, “I had three training courses in my school when this technology
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was installed in the school.” Therefore, she combined two important factors that helped her to transform her pedagogy;
sufficient experience and training.

D. The Users of IWBs

82% of teachers in this study reported that they allowed students to use IWBs in their lessons compared to only 18% of
teachers who did not (see Table 1). Moreover, 80% of the lesson time in all seven observed lessons in this study was
for teachers’ use, compared with students’ use, which was only 20%. As a result, teachers were the main users of IWBs
in this study and this finding, interestingly, is also found in a study conducted by Kneen [28]. Indeed, IWBs generally
stimulate a teacher-centred instructional style where students have a low-level of dynamic contribution[39]. However,
this finding is inconsistent with a study conducted by Blau[10], in which the role of the teachers in most of the lesson
time supports student-centred learning (57.3%) where teachers guide their students and scaffold their learning. In
contrast, teacher-centred education (42.7%) of lesson time was reduced in this study. In other words, although the
teachers employed pedagogical approaches, they widely used constructivist activities in their lessons. However,
students did not have a chance to use IWBs by themselves in other studies[22, 43].Allowing students to use IWBs
could be connected to two important factors, teachers’ experience in using IWBs and the availability of training.
The first factor could be confirmed through the seven observed teachers in this study, who had more than one-year’
experience in using IWBs and who allowed their students to use the board. Conversely, the novice teachers were the
only users of this technology in their lessons. For example, one novice teacher stated,

I never permit my students to use the board because | am not an expert in using this technology,

and | am still learning. Therefore, | did not train my students to use it; alternatively, they use the

ordinary whiteboard to solve exercises.
In contrast, the expert teachers tended to allow their students to use IWBs. For example, an expert teacher said,

| frequently allow my students to use the IWB in my lessons because | noticed that how they are

excited to touch the board and motivated to participate in activities presented via this technology.
This finding agrees with Jang and Tsai[25] who stated that expert teachers should have better knowledge to
demonstrate the subject content by using effective pedagogical teaching approaches more than novice teachers.
Moreover, those teachers who were the only users of IWBs, or their students had infrequent use of the IWB in
classrooms, seem to be more likely to have had a lack of training. This explanation was supported through classroom
observations. The observed teachers, who had not had any training courses related to the use of IWBs, did not allow
their students to use the board. This association was also confirmed during the interviews, for instance, one novice
teacher said,

Actually, | never allow my students to use the IWB because | am suspicious that students might

disrupt the board, and then the school administration will blame me.
Then, she explained this during the interview when she stated, “I am a beginner teacher in using this technology, and |
have not received any formal training courses.” Thus, the lack of training perhaps led to a lack of confidence in using
IWBs, and consequently limited students’ experience of these technologies in classrooms.

VI.CONCLUSION

The conclusions drawn from this study provide evidence about the range of teachers’ technical and pedagogical skills
of using IWBs in Saudi Arabia. Most teachers within the sample reported that they used IWBs infrequently and only
employed a few interactive features, indicating that their choices were limited by their current technical capability.
However, teachers’ frequent use of IWBs in the current study differed based on the location and teachers’ experience in
using IWBs. Moreover, the majority of teachers presented only a basic knowledge of pedagogy because they used
IWBs for whole class teaching and only occasionally varied this, such as when their students used the board. Similarly,
most teachers in the classroom observations were the main users of IWBs in their lessons, and they preferred whole
class teaching over teaching either individuals or small groups. However, in this study, teachers’ experience in using
IWBs and the opportunity to receive training were the two important factors determining teachers’ effectiveness in
using IWBs. Hence, pedagogical change seems to be crucial for the efficient use of IWBs. Consequently, teachers in
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Tatweer schools should develop their pedagogy to support more student-based learning, and this can be only achieved
by providing them with appropriate training.
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