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Abstract

The professional development of teachers is an essential issue that should be considered to ensure a good quality
of active lessons and therefore, improve student learning. This paper was formed based on a PhD study that
investigated teachers’ use of the Interactive Whiteboards (IWBs) and their training needs in Saudi Arabia. Seven
female teachers were observed when using IWBs in their lessons and interviewed. This paper mainly discussed
and compared three models of professional development in using technology which are: Burden (2002),
Beauchamp (2004), and Concerns-Based Adoption Model (CBAM) (Hall and Hord, 2006). As a result, a new
model called the Integrated Model of Technology Adoption (IMTA) was produced based on the outcomes of the
current study and was also inspired by Beauchamp model (2004).
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1. Introduction

There is an inevitable effect of technology in both the teaching (Bennett and Lockyer, 2008; Manny-lkan ef al.,
2011) and learning processes (Elaziz, 2008; Slay et al., 2008). According to Wood and Ashfield (2008), many
opportunities can be offered to teachers when new technologies are introduced in classrooms, and this can lead
to enhancing their teaching abilities as well as improving their creativity. Therefore, incorporating new kinds of
technology into classes is regarded as a vital issue for all teachers in the twenty-first century (Brooks-Young,
2007). However, Dawes (2000) stated that difficulties could appear when using technologies in classrooms as
instructive tools. In the same view, Schmid (2006) reported that introducing innovative technologies in schools
could create conflict and problems, and consequently, instructors and learners could be affected.

Thus, teacher training should be considered when using IWBs (Hall and Higgins, 2005; Wall ef al., 2005) to
improve the quality of their teaching (Compeau and Higgins, 1995; Turel and Demirli, 2010). Indeed, providing
educators with appropriate skills and approaches to face technology obstacles is essential for more effective use
of technology (Kopcha, 2010). Educators need adequate preparation in how to use IWBs in classrooms to protect
them from failure and embarrassment when difficulties occur because of the inappropriate use of these
technologies; such frustration could impact learning development (Hall and Higgins, 2005).

The process of teacher improvement when using technology has been explored by several studies (Becker
and Ravitz, 2001; Burden, 2002; Beauchamp, 2004; Adams, 2005; Holmes, 2009; Lai, 2010). These studies
concentrate on the importance of teachers’ improvement in both technical and educational skills, as well as
students’ use of technology. In terms of interactive whiteboard use, they agreed that new IWB users should have
regular and constant training in their use. Furthermore, according to Becker and Ravitz (2001), advanced courses
should be progressively delivered during the year by educational leaders, who also offer equipment and time for
teachers to practise with these technologies. Indeed, educators usually have different ways and speeds in
improving their skills; therefore, they need a comfortable and helpful environment (Beauchamp, 2004).

Additionally, Glover and Miller (2001) state that there are limited training programs for teachers in
particular subjects because the focus of IWB suppliers is usually on improving teachers’ technical abilities in
using the equipment and software. Therefore, the professional development of teachers is an essential factor in
ensuring the production of active lessons (Hall and Higgins, 2005; Glover et al., 2007; Holmes, 2009; Torff and
Tirotta, 2010). Consequently, appropriate training should be introduced so that educators can use IWBs
effectively for learning.

Moreover, in addition to formal training courses, teachers need continued and individually designed training,
through which more experienced users of IWBs collaborate with beginner teachers (Glover and Miller, 2001).
According to Windschitl and Sahl (2002), communal preparation time with colleagues could be essential in the
effective use of technology. In the same view, Levin and Wadmany (2008) state that holding dialogues with
colleagues, as well as cooperative thinking developments seem to be beneficial for the best use of technology.
Therefore, teacher professional development models have been outlined in several studies to improve teachers’
technical and pedagogical skills. Consequently, by doing this, teachers might overcome unexpected
technological challenges.
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2. Teacher Professional Development Models

2.1 Burden'’s (2002) model

This model was outlined by Burden in a two-year research project examining the actual use of IWBs in schools.
The data were gathered through questionnaires and interviews, and by observing two hundred instructors using
IWBs in their lessons. This model consisted of three phases when IWBs were used by both the teachers and
students in the project: infusion, integration, and transformation. In each stage, schools have specific features, as
identified by Burden (2002). In the first stage of improvement (infusion), IWBs were often installed in ICT
rooms, and they were usually used as presentation tools. A lack of interaction in classrooms was also noticeable,
as was the fact that students in this stage were more passive. Importantly, combining IWBs within the curriculum
was not considered at this stage.

However, schools in the integration stage of improvement had successfully established the use of IWBs.
They made more effort and time to create suitable strategies which combined the new technology with the
syllabus or curriculum. Therefore, IWBs in this stage are described as curriculum tools rather than isolated tools
in ICT rooms. Additionally, IWBs are used to enhancing student participation, in which a broader variety of
tools is used.

Significant changes related to the use of IWBs identified in the transformation stage because here,
interactivity has been considered. IWBs in this stage are used as interactive tools rather than presentation tools,
and most classrooms have them installed. Students are actively participating in classroom activities where they
use new technologies to build their knowledge. Moreover, different types of multimedia resources are also
utilized in this stage.

2.2 Beauchamp's (2004) model

This model consists of five phases of instructor and student progress. It specially classifies teachers and learners
based on the level of IWB features and activities used in classrooms, and, therefore, these five stages describe
the change from novice user of IWBs to the synergistic user. In other words, according to Beauchamp (2004, p.
330), there are five kinds of users “black/whiteboard substitute; apprentice user, initiate user, advanced user;
and synergistic user.” Beauchamp suggests that the interactive whiteboard moves from being a “passive tool”
that is only controlled by the teacher to an “active tool” in learning for students and teachers to interact and build
meaning (Beauchamp, 2011).

Black/whiteboard substitute is the first phase in this model, where the IWB is used as a passive tool that is
only used by the teacher as an alternative tool for the traditional white/blackboard, on which they write and draw.
In this phase, teachers do not make any changes regarding their approach. In the second phase, apprentice user,
teachers employ a variety of computer skills and allow their students to use the board themselves as part of
prearranged activities within lessons. Students in this stage learn to write, highlight, and drag items on the board.
However, the direction of these lessons is still linear. Moreover, teachers widely used PowerPoint to structure
their lessons and present clip art and pictures. However, there is limited use of the Internet as well as the external
material in this stage.

In the third phase, initiate user, the teacher has “an awareness of the potential of the IWB to change and
enhance practice” (Beauchamp, 2004, p. 338). Therefore, teachers plan their lessons for more student use of the
IWB as an essential factor in improving their learning. Teachers in this stage start to use a wider range of
computer skills, such as maximising and minimising files, opening multiple programs and stored files, and
organising folders. PowerPoint files may be used with more effects, such as sound files. Moreover, teachers use
external resources and can import files from the Internet. In the fourth phase (advanced user), teachers
concentrate on discovering the effect of using IWBs on their teaching and student learning rather than technical
skills (Beauchamp, 2004). IWBs in this stage have become an “active tool” in learning (Beauchamp, 2011) to be
used by both teachers and students. Students in this stage have more power to use IWBs in lessons frequently
and confidently. They can import scanned images, use video clips, use sound files and external resources,
develop their own material, and use hyperlinks and websites.

Both students and teachers indicated significant levels of proficiency at the highest level, synergistic user,
of the model of Beauchamp (2004, pp. 343,344), who said that:

A synergistic user demonstrates an intuitive interaction with technology, which facilitates a fluid lesson
structure. Both teacher and pupils are able to construct meaning and dictate the direction, momentum and scale
of the next step in the lesson, although the teacher retains control of the central theme, which is dictated by the
learning objective of the lesson.

When students interact with IWBs, according to Beauchamp (2004), 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. Advanced teachers were more effective at using IWBs than novice teachers.
This 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
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whiteboard (Beauchamp, 2004).

The majority of educators’ skills in this study were developed when using IWBs frequently, and they
reported that their colleagues had trained them to use IWBs. Thus, IWBs certainly might support cooperation
between teachers. However, teachers could not enable cooperative learning among students when using IWBs in
their lessons. Although IWBs help teachers to manage their lesson time, most teachers reported that they did not
allow students to use IWBs because of limited lesson time. According to Beauchamp (2004), training large
numbers of educators in the initial basic use of IWBs could be valuable. Then, these educators should have
adequate time to integrate their acquired training skills into their lessons and develop confidence in the effective
use of IWB features. He added that teachers would allow students to participate more in their lessons when their
confidence improves; consequently, in this case, students will become more confident in using IWBs by
themselves (ibid.). As seen above, these two models concentrate on both teachers’ and students’ use of IWBs.
Thus, the three phases of the Burden’s (2002) model could be linked to the five stages of the Beauchamp’s (2004)
model, as indicated in Figure 1.

Beauchamp’s (2004) Model
Burden’s (2002) Model

’ Integration
= Black/Whiteboard ﬁ - Apprentice User j; » Advanced User
Substitute = Initiate User * Synergistic User
’ Infusion ’ Transformation

~

Figure 1. Burden’s (2002) and Beauchamp’s (2004) models

2.3 Concerns-Based Adoption Model (CBAM)

The Concerns-Based Adoption Model (CBAM) is used to assess changes in a curriculum and concentrates on
how individuals behave and respond to these reforms (Hall and Hord, 2006). In this model, teachers’ interests,
concerns, and needs are mainly linked to their professional development in using technology. This model,
according to Anderson (1997), is regarded as one of the more theoretically and practically strong models to
investigate change. It was devised firstly by Fuller (1969) then at the beginning of the 1980s it was further
developed by investigators at Texas University at Austin. It consists of three dimensions that work as lenses
through which to understand the process of a change as practised by both individuals and groups. These three
dimensions are Stages of Concerns (SoCs), which focus on individuals’ feelings, anxieties and views towards
applying the change in their context, Levels of Use (LoU), which measure the behavioural sides of change, and
Innovation Configurations (ICs), which define the different methods and approaches that teachers apply when
using innovations.

The CBAM model considers that the change is not framed as a sudden event but usually occurs as a process
through which individuals move. This process consists of stages of concerns as well as various levels of use
(Hall and Hord, 2006). Although the CBAM model involves seven stages of concerns, teachers move through
these stages in different ways and speeds (ibid.). However, the change may be affected negatively, for example,
if teachers do not have enough time in the personal stage or they skip this crucial phase (Khoboli and O’toole,
2012). Similarly, individuals move through the CBAM levels of use at different rates and methods (Hall and
Hord, 2006).

There are seven Stages of Concerns (SoCs) in the CBAM model which determine teachers’ progress before
technologies can be successfully integrated into their lessons. These stages are awareness, informational,
personal, management, consequence, collaboration, and refocusing (Hall and Hord, 2006). In the unconcerned
stage, teachers may be conscious of new technologies and have little information on how to use them. Therefore,
they do not respond or take action at this stage, which is recognised as unrelated-concerns (George et al., 2006).
In the informational stage, teachers show an interest in learning how to use new technologies by asking other
teachers or searching websites. After this, teachers move toward looking for the effects of technologies on
themselves in the personal stage, and decide if these technologies will be helpful in teaching their lessons. The
informational and personal stages were categorised, according to George et al. (2006), as personal or self-
concerns. When teachers find these innovations are valuable, they enter the fourth period of change called the
management stage. In this stage, teachers learn how to use and employ technologies in their lessons and how to
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solve the difficulties they encounter when using innovations. The management stage is known as fask-concerns
(ibid.).

When teachers succeed in the management of the innovation, their focus may move to the consequence
stage, in which teachers reflect on their methods of using new technology and evaluate its effects on their
teaching and their students. When the impacts of technology on the delivery of content are valuable, teachers
keep using the technology and may move on to the sixth stage called the collaborative stage. Educators in this
stage are distinguished by high enthusiasm for employing innovations in their lessons. They tend to be
supporters of the technology and communicate with their colleagues about what they are doing. Finally, in the
refocusing stage in the CBAM model, educators are looking for new and effective ways of using technologies in
their teaching. By doing this, they seem to achieve high levels of technology usage. The consequence,
collaborative, and refocusing stages are called impact-concerns (ibid.). As seen above, four, comprehensive
stages of concerns were identified by George et al. (2006). These are unrelated, self, task, and impact concerns.

Considering the CBAM Levels of Use (LoU), these concentrate on the general behaviour of teachers when
implementing innovations in classrooms. This is in contrast to the Stages of Concerns (SoCs), which focus on
the attitudes of the educator toward a change. Eight levels define the LoU framework: non-user, orientation,
preparation, mechanical, routine, refinement, integration, and renewal (Loucks et al., 1975). Progress in this
framework is determined by teachers’ decisions and conforming behaviours in applying innovations in
classrooms (Anderson, 1997).

At the non-user level, teachers have little information about innovation and no plans to implement it
(Anderson, 1997). Teachers move to orientation level when they decide to search for information about the
innovation, but have still not decided to apply it (ibid.). Teachers enter the preparation level when they are
aggressively arranging to use the innovation, but have also not yet actually started to apply it (ibid.). According
to Loucks et al. (1975), the previous three levels (non-user, orientation, and preparation) were categorised as
non-users, whereas teachers at the mechanical level start using innovation in classrooms. At this level, teachers
need to acquire new teaching skills besides learning technical skills (Anderson, 1997). Indeed, teachers may find
difficulties at this level because they work hard to make the innovation more adaptable and easier to use.
Therefore, being teacher-centred seems to be more apparent at this level (ibid.). When teachers have regular use
of innovations in their lessons with no consideration to change the innovation, they will progress to the routine
level, where most teachers remain (ibid.).

However, some teachers may have a more active contribution to evaluating the effects of using the
innovation on their students, and they make changes relating to the innovation or their approach. In doing this,
their level will develop to refinement level, where a more student-centred approach is apparent about the changes
in using innovations (ibid.). Teachers who collaborate with their colleagues are at the integration level, as they
seek to improve their use of innovations to achieve student success (ibid.). Indeed, teachers at this level tend to
reach a more expansive stage in which they think about how to improve the learning process. Finally, some
teachers move to the remewal level, when they find the necessity of significant improvements in the use of
innovation or discover other performs (ibid.). The last three levels (refinement, integration, and renewal) were
grouped as users (Loucks et al., 1975).

While the third dimension of the CBAM model (innovation configurations) (ICs) describes differences in
employment for different instructors when implementing new technology, because they will usually have various
methods of practice (Anderson, 1997).

According to Hall and Hord (2006), there is a relationship between the CBAM LoU and SoCs. Individuals
in the (non-user) level seem to have more powerful self-concerns, and this will lead to these individuals in the
higher levels of use being more likely to have impact concerns. Nevertheless, this association has not been
supported by research (ibid.), and educators’ concerns (e.g. their feelings, views, and attitudes toward the
technology) appear to be essential for designing training programmes. This can enable the successful adoption of
technologies and decrease teachers’ frustration and conflicts (Surry and Land, 2000; Hall and Hord, 2006).
Indeed, teachers have different concerns, as framed by Hall and Hord (2006), about using advanced technologies,
and it is normal for people to have various concerns whether positive or negative when dealing with innovation
(Holloway, 2003). Therefore, educators are considered the main element in determining the successful
implementation of technology in classrooms, in addition to the effective integration of technology in the syllabus
(Gatlin, 2004). Thus, if educators are not satisfied with their training programme, they are unlikely to be able to
integrate the new skills in their teaching methods effectively.

The CBAM model has been described as a well-known tool for allowing participants to recognise reforms
in educational situations, and therefore it has widespread approval in the field of educational research because it
concentrates on the concerns of individuals toward using innovations (Newhouse, 2001; Adams, 2002). In other
words, according to Hall and Hord (2006), the fundamental assumption of this model is that an essential aspect
of any revolution procedure is the individual involved because institutions cannot make any improvements
before the individuals involved improve. The CBAM model enables the investigation of the different levels of
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individuals’ concerns and their use in the process of the adoption of advanced technologies, through
investigating what is defined by SOCs and LoU (Hall and Hord, 2006).

Studies have found that the characteristics of individuals, such as gender, age, amount of training, teaching
subject, and availability of support, may affect their level of concern. Additionally, these studies have reported
useful information for improving and supporting institutions and individuals when adopting new technologies
(Adams, 2002; Rakes and Casey, 2002). Consequently, individuals’ concerns will have different levels of power
based on these characteristics. For instance, the individuals’ contribution to professional development
programmes that relate to advanced innovations is one of these factors that determine the individuals’ levels of
concern (Adams, 2002; Crawford, 2003; Hall and Hord, 2006). When people become more trained in using
advanced technologies, their concerns will significantly change (Hall and Hord, 2006). Thus, the CBAM model
seems to be useful in understanding the process of change in using technologies, and in designing effective
strategies for change, such as workshops or action research programmes (Khoboli and O’toole, 2012). Moreover,
it affords valid and reliable methods of evaluating the effect of change relating to the use of innovations (Hall
and Hord, 2006).

2.4 The CBAM Levels of Use and Beauchamp’s (2004) Model

Comparing these two models (see Figure 2) indicates that the black/whiteboard substitute level in Beauchamp
(2004) model could be linked to the mechanical LoU, where teachers start using IWBs in classrooms as a
presentation tool. In contrast, apprentice and initiate users of Beauchamp (2004) model appear to fit better with
the Refinement LoU, where a more student-centred approach appears and teachers focus on both the technical
and pedagogical skills of using IWBs. However, both advanced and synergistic users of Beauchamp (2004)
model seem more likely to be consistent with the renewal level, which is the highest LoU, in which teachers tend
to discover new methods to improve their use of IWBs.

It can be seen that Beauchamp’s (2004) model, which consists of five stages, classifies both teachers and
students based on their level of using IWB features and activities in classrooms from the simple use to the
advanced. However, the LoU only focus on teachers and measures the change in their behaviour when
implementing innovations in classrooms from non-users to users, through eight levels. Moreover, Beauchamp’s
(2004) model did not explicitly consider the frequency of using IWBs. In contrast, teachers’ regular use of IWBs
is considered in the routine level, which is one LoU. Although there are some indications of improving teachers’
skills in using IWBs through collaborations with colleagues in Beauchamp’s (2004) study. However, this model
did not clearly involve teachers’ collaboration as a categorical level, even though this is found in the CBAM
levels of use (the integration level).

Indeed, Beauchamp’s framework seems to be a useful tool which allows teachers to map their use of IWBs
in five phases across four domains. This model assumes that teachers have IWBs and progress differently
through five stages towards the highest level (synergistic user). Moreover, in Beauchamp’s study (2004),
teachers had been trained for two years to use IWBs and then they practised using these technologies for one
year. Therefore, this model could be more appropriate for evaluating teachers’ use of IWBs in advanced
countries which heavily use IWBs in their classrooms. Since the CBAM model contains three levels (non-user,
orientation, and preparation), which teachers go through before using IWBs, the CBAM model may be more
effective for evaluating teachers’ levels of use in developing countries which have recently started to use IWB
technology in their classrooms. As a result, the eight levels of the CBAM LoU model were found more
appropriate and fitted with the design of the current study, which mainly focused on teachers’ use of IWBs in
Saudi Arabia. Therefore, for the reasons addressed above, the researcher decided to employ the CBAM model to
classify Saudi teachers’ levels when using IWBs. For this study, the CBAM LoU model was used as conceptual
lenses and not as practical methodologies, to understand the research findings from logical justifications and
enhance the internal validity of this research when comparing the research results with challenging models (Yin,
2003).
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Figure 2. The CBAM Levels of Use and Beauchamp’s (2004) Model

3. Discussion

Comparing the CBAM levels of Use (LoU) (Hall and Hord, 2006) and Beauchamp’s model (2004) indicates that
both models consisted of several levels that teachers go through when using technologies. Therefore, both are
used to classify teachers’ levels when using digital technology. However, when linking the eight levels that
define the LoU framework with the five stages of Beauchamp’s model (2004) (see Figure 2); the difference
between the two models appeared through five levels. These five levels are; non-user, orientation, preparation,
routine, and integration. All these levels are explicitly found in the CBAM levels of Use (LoU) as certain levels
compared with Beauchamp model (2004).

The CBAM model contains three levels (non-user, orientation, and preparation), which teachers go
through before using IWBs. Whereas, Beauchamp’s model (2004) focused more on teachers who use this
technology. Thus, the CBAM model may be more useful for evaluating teachers’ levels of use in developing
countries, which have recently started to use IWB technology in their classrooms.

The routine level was indicated in the CBAM model at a higher level than the Mechanical level. Indeed,
teachers should use technology regularly and consider daily use as a habit for more effective use of IWBs.
Teachers should be encouraged to daily and continuously using technology in their lessons to increase their
confidence in using technology (Armstrong et al., 2005). Consequently, this will lead to developing their skills
(Glover and Miller, 2001). However, some teachers could not use technologies daily because of their location
and lack of access to technology or the nature of the content of lessons. Some expert teachers do not have IWBs
in their usual classrooms but in places like a learning resources room. The location of this technology prevents
those teachers from daily use, especially in the case of schools with only one learning resources room for all
classes. In this case, the classification of teachers’ levels based on the CBAM model places those skilled teachers
at the lower level (Mechanical level). However, some of those teachers might have sufficient technical and
pedagogical skills of using IWBs, where they should be in the higher levels of the CBAM model.

Moreover, according to the findings of this study, three teachers used IWBs differently based on the nature
of the topic introduced to their students. Indeed, it appears that these teachers knew what was beneficial for
students’ learning, leading to the decision of whether to use the IWB or not in their lessons. The teacher, who
teaches Islamic sciences, indicated that he used this technology sometimes to teach the Quran lessons. He stated
that he preferred to present a consistent reading by himself to his students and then explain its meaning.
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Similarly, the teacher, who teaches students with learning difficulties, indicated that her use of the IWB depends
on the nature of the topic introduced to her students. Moreover, when IWBs are placed in laboratories, their use
was not consistent in each lesson. Science teachers (17% of the sample) sometimes prefer to focus on practical
experiences during lessons more than demonstrating ideas or concepts on the board. This was confirmed in the
current study during the interview as one of the science teachers reported that he sometimes used the IWB in the
laboratory.

Thus, I am consistent with Beauchamp’s model in that I have not separated the routine level as a distinct
level because the daily use of technology could be during any stage whether in the lower or higher levels.
Therefore, the routine level might be better indicated implicitly in the model but not as a discrete level that used
to classify teachers’ levels of use.

Regarding the integration level, based on the findings of the current study, it should be better not located in
the higher levels of the LOU framework, but it should be between mechanical and routine levels because some
teachers may collaborate with their colleagues at the beginning of using technologies as did by two observed
teachers in this study. These two teachers did not use the IWB every day in their lessons because of the location
of this technology in a learning resources room. These two teachers reported that they trained through
collaboration with the teacher who was responsible for the learning resources room, which is usually found at a
high level (the Integration Level). However, inconsistent use of this technology suggests they are best placed at
the Mechanical level.

Moreover, some teachers do not collaborate with colleagues during training instead; they relied on different
ways to improve their skills, such as the expert teacher who teaches Islamic sciences. This teacher appeared to be
working at the Renewal Level, which is the highest level of the CBAM Levels of Use (LoU). She seemed to have
skipped the Integration Level because she was trained first in her school and so she relied on herself to improve
her use of IWBs. During the interviews, there was no indication of collaboration with colleagues to develop her
skills. Thus, this could suggest that the Integration Level of LoU is not an essential stage that teachers must pass
through.

Thus, the Integration Level of LoU seems to be better moved to be between mechanical and routine levels
of LoU as in the case of the two teachers who teach mathematics or to be not considered as an essential stage as
in the case of the teacher who teaches Islamic sciences. However, some expert teachers could also collaborate to
discuss using new methods or strategies regarding using IWBs. As a result, the Integration Level could be better
placed implicitly during any stage of teachers’ levels of use but not as a certain stage similar to Beauchamp’
model (2004).

Therefore, the CBAM levels of Use (LoU) (Hall and Hord, 2006) was adapted to provide a new model
based on the findings of the current study. This model was also inspired by Beauchamp’s model (2004), suggests
four potential levels of innovative technology integration. These levels are: non-user, mechanical, refinement,
and renewal. This new model can be called the Integrated Model of Technology Adoption (IMTA) (see Figure
3).

3.1 A proposed Integrated Model of Technology Adoption (IMTA)

In this model, the three levels (non-user, orientation, and preparation), which were categorised as non-users in
the CBAM levels of Use (LoU), were combined as one category level that indicates the situation of teachers who
do not using the technology, including having little or enough information about the innovation as well as for
deciding to use or not to use the technology. The mechanical, refinement, and renewal levels remained as
indicated in the CBAM levels of Use (LoU). The mechanical level, where teachers start using IWBs in
classrooms as a presentation tool. The Refinement level, where a more student-centred approach appears, and
teachers focus on both the technical and pedagogical skills of using IWBs. The highest level of this model is the
renewal level in which teachers tend to discover new methods to improve their use of IWBs. However, the two
levels the routine, and integration were found to be suitably indicated implicitly in the IMTA model similar to
the Beauchamp’s model (2004). The integration may appear at any level starting from the level of non-users,
where teachers might discuss some information related to the use of technologies with their colleagues. Whereas,
the routine can only appear in the mechanical, refinement, and renewal levels. Thus, the IMTA model can be
used to classify the levels of teachers when using educational technologies in classrooms based on four levels:
non-user, mechanical, refinement, and renewal.
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Figure 3. Alghamdi’s Integrated Model of Technology Adoption

4. Conclusion

In this paper, the CBAM levels of Use (LoU) (Hall and Hord, 2006) was adapted to provide a new model called
the Integrated Model of Technology Adoption (IMTA) based on the findings of the current study and was also
inspired by Beauchamp’s model (2004), suggests four potential levels of innovative technology integration.
These levels are: non-user, mechanical, refinement, and renewal. Thus, the IMTA model can be used to classify
the levels of teachers when using educational technologies in classrooms.
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