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Preface

In this report I want to find out more about the advantages and disadvantages of using new technologies, especially ActivBoard, in the classroom as well as acquiring more information on how to incorporate such technologies into the classroom. Hopefully this will help me in improving my own lessons and I becoming a better teacher.
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Daphne Esveldt

Kinrooi, June 2011  

Summary

Nowadays many schools are innovating and often do so by purchasing new electronic school boards. My training school did this as well. They bought several ActivBoards to modernize the school and its way of teaching. The only problem was that many teachers did not know how to use it and the school was wondering whether the ActivBoards were effective or not. Therefore I wrote this report. In this report there is one main question, which is the point of particular interest, in which the effectiveness of the use of ActivBoard in the classroom is being investigated together with the points of interest of teachers as well as pupils when this device is incorporated into schools.

In order to answer this main question I investigated several resources. I used some books on this topic, but mainly I did my research on the internet. I researched several studies on this topic and searched for different websites which were suitable as a reliable source. To get a broader view of the users’ opinions within the training school, I did a check-survey amongst the pupils and my colleagues. 

The results of this investigation were clear. Many experts say that the use of ActivBoard is very effective when it is introduced and incorporated carefully. A good training course or workshop is necessary for teachers to be able to use it confidently. The theory of Mishra and Koehler, Technology Pedagogy Content Knowledge (TPCK), shows that it is important for teachers to show a close connection between the three elements in teaching, viz technology, content and pedagogy. This theory is an addition on Shulman’s PCK theory from 1986. 

The teachers and pupils show in the check-survey that they agree on the fact that the device brings new and better opportunities in the classroom, but more knowledge is required. Teachers say that they do not feel confident in using the device. As a result the electronic school board has not been used by teachers as much as it could.

The research, done by Marzano, showed clearly that the effectiveness of the ActivBoard can be enormous when it is fully incorporated. He says that his study has shown that there was an increased effect of 16 percentile points amongst the pupils in the test schools.

My recommendation to my training school is, in order to have an even greater effect of the ActivBoard, to provide suitable training opportunities for all teachers. With training opportunities I mean training courses and workshops which focus on the practical use of ActivBoard and show how to apply ActivBoard into lesson plans.   
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1 Introduction

“Preparing students to be successful in an innovation-based economy is a function of empowering educators to teach 21st century content in a 21st century context using 21st century tools.”

- Maurizio- 

Many schools are trying to innovate by purchasing new electronic school boards. This is to create new opportunities for teachers to modernize the way teachers teach their pupils every day. The only problem is that there are many sorts of software available and schools often do not know which one to choose. One of the first electronic school boards available was the Smartboard. This teaching tool has many opportunities for teachers to enrich their lesson plans. The first and far most important change was that the board has an operating system which is controlled by the teacher’s computer. Lessons are ready to use over and over again, including notes and exercises, once they have been designed by the teacher. 

The only problem modern teaching was facing, was that the Smartboard was not as interactive as modern society was longing for. It appeared that the electronic devices needed an update. Therefore developers designed a new sort of electronic school boards. One of them is the ActivBoard.

This ActivBoard is an interactive school board which can only be operated by either the computer’s keyboard or mouse, or by the specially designed pens. This is one of the advantages the ActivBoard has over Smartboard, because Smartboard could be operated by every object and only the touch of a finger could activate the pen. Now it appears that the teacher is more in control of the situation when using an ActivBoard because of the operating opportunities.

Another advantage of using ActivBoard is that lesson plans can be exchanged. This means that teachers within a school can exchange lesson ideas, but there is also a website which provides teachers with the lesson ideas others place on the internet. This can be very time saving for teachers when lesson plans are available ready to use. Not only internet is providing lesson ideas. Publishers also realize that they have to go with this new way of teaching and offer several different materials that are suitable to use with this electronic device. 

Change can be good but the question is whether it is effective or not. Many researchers have looked at the advantages and disadvantages of incorporating electronic devices into the classroom. Marzano Research Laboratory did a massive research on this topic (Marzano, et al., 2010). They did a multiple-year evaluation on the effects of the integration of ActivBoard into the classroom. Mishra and Koehler designed a new framework which incorporates technology into the classroom. This framework is an addition to the PCK theory of Shulman in 1986. They, Mishra and Koehler, call their theory TPCK. Shulman suggests that in order for teachers to teach more effectively they have to incorporate content and pedagogy together rather than seeing those two components as two separate elements (Shulman, 1986). Mishra and Koehler have added technology as a third element in their framework. They say that teachers should combine the three elements in a lesson to become a better teacher and be more effective towards their pupils (Mishra, et al., 2006).

In this thesis I investigated the opportunities ActivBoard is offering schools. This is because my training school has purchased these electronic devices and wanted to have more information on it to see how they can optimize the use of these devices. Therefore I did research into the effectiveness of incorporating ActivBoards into lessons and I looked at the impact these changes have on both teachers and pupils. In this report there is one main question, which is the point of particular interest, in which the effectiveness of the use of ActivBoard in the classroom is being investigated together with the points of interest of teachers as well as pupils when this device is incorporated into schools. Hopefully I can meet the needs of the training school, on the knowledge the school wanted to have on the effectiveness of the ActivBoard and the advantages and disadvantages, by writing this report on my findings. 

In order to write this thesis I have done research in multiple ways. The main part of the investigation was by doing a literature study on the main question. The literature study consists of information from several studies done by experts, books and websites. Further information on the used resources can be found in the bibliography at the end of this thesis. Another part of the investigation is done by check-surveys within my training school. Information on this can be found in the following chapters.

Chapter two is about the importance of ActivBoard. Here I state the information I have found in several studies. One of the main used studies is the one by Marzano Research Laboratory (Marzano, et al., 2010). It shows the effect the use of ActivBoard had on a school in the United States of America in a multiple-year study. The next chapter is about the pedagogical aspect of the use of technology in the classroom. In this chapter the difference is explained between the PCK theory by Shulman and the TPCK theory by Mishra and Koehler. Earlier in this introduction I have explained what these theories were about. After the pedagogical aspect I pay attention to the phases which an ActivBoard user will go through when learning about and working with ActivBoard. These phases explain the path a teacher often walks when learning to incorporate a new electronic device. It does not mean that teachers have to go through every single phase but often it is a combination of different phases. I believe that it is also important to pay attention to the possibilities of an ActivBoard. Information on this topic is given in chapter five. When reviewing the different possibilities an ActivBoard user has, it is also important to ask for the users’ opinion. To get a broader view on the opinion of users I have surveyed both the pupils of my training school as well as my fellow teachers. The last chapter shows the variety of possibilities publishers offer schools to work with ActivBoard in combination with their course books. After the conclusion is given there are some recommendations stated. This is to recommend certain ideas to the training school in order to optimize the use of ActivBoard. 

It is clearly shown in this report that the incorporation of technology, such as ActivBoard, has many advantages for the pupils and teachers. 

2 The importance of ActivBoard

It goes without saying that our society is changing. Not only nationwide, but globally. The 21st century is an era of changes in combination with speed. The changes that are happening globally are happening rapidly. In this chapter the points of view from certain experts are given. 

Daniel Pink once said that modern civilization has transformed from “The Information Age” into “The Conceptual Age” in the last decade. We produce almost as much knowledge and information as we consume by using the modern technologies.

This means that the educational system has to keep up with these changes if we want our pupils to be successful in modern-day life. 

The immeasurable amount of information which is available to human beings in combination with social communication technologies are the cause of this major transformation in society. We force human beings to adapt information as quickly as possible. “It seems evident that in this new era, social and economic success depends upon one’s ability to quickly adapt to new tools and circumstances, to innovate, to think critically and creatively and discover new solutions to the problems facing society.” (Magaña, et al., 2010)
Magaña and Frenkel say that we expect our pupils to be able to adapt to all this information and to be innovative, but education has not become this “engine of innovation” to help the pupils in their development. Education has stagnated significantly on this topic.

Magaña and Frenkel tried to answer the following question: “How do we transform our learning environments to meet the needs of the 21st century learner?”
Pupils are accustomed nowadays to powerful social and information tools, which enable them to collaborate en masse. We as teachers are not that familiar with these tools and have to adjust our way of teaching massively to achieve a better result in today’s society. The largest problem that exists in schools nowadays is that pupils are used to these modern technologies at home and when they come to school and do not experience the same interaction, they lose interest. They become disengaged and are likely to ‘power down’. A tremendous gap exists between the way pupils live at home and how they learn when in school. If this gap continues to grow, the result could be that the educational system, as we know it now, becomes completely irrelevant. The problem is that our way of teaching is completely out of date and needs a good update. We expect different results from our pupils, results which are suitable in our society, but we keep teaching the same way as we did two centuries ago.
Maurizio said in 2004: “Preparing students to be successful in an innovation-based economy is a function of empowering educators to teach 21st century content in a 21st century context using 21st century tools.” By changing our way of teaching and adding modern devices like ActivBoard we can expect better results from our pupils. This makes it interesting for everyone. The key in this is that teachers need to be open for new ways of teaching. 

The problem with many older software-based learning tools is that they are mainly equipped with drill and practice learning experiences. This only substitutes a teacher and gives the teacher a lot of preparation work. With ActivBoard this changes. It is designed with five learning principles in mind. These principles come from a scientist, John Bransford (Bransford). He identified these five principles of learning which the designers of ActivBoard regard as essential to understanding best practices teaching. An explanation of the five principles of learning is given here.

1. Learning builds on previous experience. 

The experiences that students bring to the learning moment comprise the foundation upon which all new knowledge is constructed. As every individual pupil brings widely variant experiences to the learning environment, it is imperative that teachers activate this “prior knowledge” in such a way that allows pupils to build tenuous connections between what they know and what they are learning.

2. Learning takes place in a social setting.

Humans are “social constructivists” (Vygotsky, 1923)and so in order to make sense out of new information, we must interact socially to talk about new information, reflect upon that information and generate and test tentative hypotheses collaboratively.

3. Knowledge taught in a variety of contexts is more likely to support learning across pupils with diverse learning needs.

Contextualizing information allows students with varied learning styles – auditory, visual and kinesthetic – to categorize new information in a way that makes sense, identify similarities and differences, and build meaning and understanding.

4. Connected, organized and relevant information supports pupils’ learning of knowledge but also helps them develop higher-order thinking skills.

Helping pupils connect new knowledge to their foundational knowledge base is a function of making this new knowledge relevant to learners’ current understanding of and interactions with the world around them.

5. Feedback and active evaluation of learning furthers pupils’ understanding and skill development.

Constant feedback in the learning process helps learners identify the learning objectives, estimate how their preexisting knowledge relates to the learning objective, and what they must do to reach those learning objectives.

In the following chart is shown how ActivBoard has adapted these principles of learning in their software design (Promethean).

	Essential Learning Principles
	Aligned by Design

	1. Learning builds on previous experience. 


	Promethean’s Activotes and Activexpressions were designed to help teachers draw out and work with the preexisting understandings that their pupils bring with them. This means that the ActivBoard can be a helpful tool to activate previous knowledge and it can help build further on this previous knowledge. Children often are more confident when they know something already about the subject that is being discussed in class. It gives them confidence when they know the answers. Often children can relate more to subjects they have seen prior to the lesson.


	2. Learning takes place in a social setting.


	Promethean’s Activclassroom was designed to empower rich interaction and collaboration while allowing teachers to maintain executive control of the classroom. The interactivity is formed by exercises on the board. It is possible to design exercises which pupils have to fill in together, sometimes even against each other. These challenging exercises make it more fun for children. When a teacher is talking to the group, he or she does not have to be afraid to lose control of the situation. The board only works in combination with the specially designed pens or the keyboard. This means that children cannot use it, or change things, unless they are given a pen.


	3. Knowledge taught in a variety of contexts is more likely to support learning across pupils with diverse learning needs.


	Promethean’s Activclassroom was designed to support visual, auditory and kinesthetic instructional differentiation as the rule rather than the exception. Children all learn in a different way. Some receive information faster when it is given visually. Others have a greater learning experience when they actually have to perform it. This is meant by kinesthetic. Kinesthetic learning means that the learner actually has to carry out a physical activity in order to learn. The ActivBoard is designed in a way that teacher can access different learning styles. A subject can be supported visually, auditory or activities can be added to make the learning experience kinesthetically. 


	4. Connected, organized and relevant information supports pupils learning of knowledge but also helps them develop higher-order thinking skills.


	Promethean’s Activclassroom was designed to make it easy for teachers to pull in rich digital media into their lessons seamlessly, making lessons more relevant to their students. Pupils get even more interested in certain subjects when it is presented in combination with modern technology. Lessons can easily be supported by modern technology. When incorporating digital material from the internet into lesson plans, it makes it more interesting for pupils to watch. This will result into receiving more attention from pupils. 



	5. Feedback and active evaluation of learning furthers pupils’ understanding and skill development.


	Promethean’s Activexpressions and Activotes were designed to give teachers and pupils immediate learning feedback during the instructional moment, not after instruction has occurred. When a school has equipped a teacher with different items which are designed for the ActivBoard, it makes it easier to receive a response from pupils instantly. When building a test into the lesson, pupils can give answers by using the Activotes. It shows how many pupils do or do not get the point of the instructions or explanation. 



The company explains its philosophy as following (Promethean):

“As a company developed by educators for educators, Promethean is committed to transforming our global classrooms into 21st century learning environments that prepare pupils for the demands of this century. We hold that the social, economic and technological demands of this century are unlike anything experienced by previous generations. We also hold that the learning needs of children today are different from any previous generation, and so we must transform our learning environments to prepare a different type of learner for a fundamentally different type of world.”

The story Magaña and Frenkel put up together with Maurizio is impressive but not every expert in this field agrees. Nevertheless, ActivBoard is seen as one of the most useful modern technology devices for the classroom. The only question left standing in our way, of purchasing these devices, is whether it is effective or not.

The Marzano Research Laboratory has done a multi-year study and research (Marzano, et al., 2010) on the effectiveness of an ActivClassroom, in combination with the Promethean software and equipment, as a tool to help improve pupil achievement. The study was launched in 2008. It was held in The United States of America and it included nearly 5,000 pupils, over 120 teachers and 76 schools spread out over the entire country. The first report was issued in 2009. In 2010 Marzano did an evaluation study on the case. 
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The study has proven that the academic performance among pupils increased by an average of 16 percentile points when teachers taught their lessons with the ActivClassroom. In the report Marzano says that he found a sustainable improvement in pupil achievement. (Promethean, 2010)
The tests have shown that the achievement gains were immediate and increased with usage. The more pupils were engaged and confronted with the ActivClassroom the more their achievement increased. The study showed the results of two groups of pupils, one using the fully equipped ActivClassroom and the other group without the ActivClassroom. The most important part is that the gains were shown across all subjects and all grade levels had profit from it. The entire pupil population gained knowledge by learning in an ActivClassroom. 
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Both inexperienced teachers and experienced teachers had a tremendous effect on the learning abilities of their pupils when using the ActivClassroom. It needs to be said that teachers who were more confident in using the ActivClassroom had a greater result than teachers who felt less confident in using it. During this study the impact of the complete ActivClassroom was evaluated, not only the use of an interactive whiteboard. 

The impact of this study is amazing. Never before has a research or study shown how great the impact of an interactive classroom is on the achievement of pupils. It is proven that when using a fully equipped ActivClassroom, the results of the pupils increase.

A perfect example of the effectiveness of ActivBoard in the classroom is the Texas School for the Deaf in Austin (TSD). They experienced that engaging pupils in learning is a constant challenge. Trying to involve pupils in learning was getting harder by the day. Now with the help of the interactive teaching tools, pupils improve every day. From the start it was clear that these teaching tools were going to be of great value for the teachers of TSD. Normally the pupils have to concentrate intently on the teachers’ signing hands, but now this is changed by the implementation of an ActivBoard. The system offers graphic and interactive reinforcement to printed and written information. It helps teachers in an immeasurable way. The user-friendly equipment captivated the pupils’ attention from the start. It is less demanding for teachers to teach and it is more fun for the pupils to be in class. (Liles, May 2005)
It is clear that ActivBoard can be very effective in the classroom, but not every teacher is convinced of its success. Some teachers are very hard to convince and it is even harder to get them involved with teaching in this new way. It is important for schools to also get these uninvolved teachers on board. Technology is changing and so is the way we are teaching today. The exact number of teachers who are not involved with the use of technology in the classroom is uncertain and can only be guessed. However, evidence has shown that there is still a high resistance to technology adoption among a significant amount of the teacher population. But before trying to convert all these teachers, it is important that the schools find out why this resistance exists. The second step then is to find solutions and help crack the problem.

Often it is seen that the introduction of new technology is done in the wrong way. To some it may feel as something that is being forced upon their way of teaching. Most of these people will resist using it instantly, especially when the importance and value of the new technology has not been shown properly. When teachers see the enormous value the device will bring to the classroom, it is more likely that the resistance of the new technology will drop significantly. It all starts with communication. Seeing how big of an impact the device will have on the learning ability of pupils will have more effect on teachers who are trying to avoid using the device. Another thing which is mostly done wrong is the training and education of the device. Some try to cram it done everybody’s throat. This causes an enormous amount of resistance among teachers. When training teachers gradually and giving them time to practice and explore the possibilities of the device, the result will be more satisfying than otherwise. The device is quite challenging because of the depths in which you can use the system, but when the training of all these possibilities is given separately it is less overwhelming. 

It takes a lot of time to learn everything about such a massive interactive tool. And with every new task a teacher has to do, integrating a new technology or software is often last on the list. But this is not the only reason why teachers are holding back. The fear of looking bad in front of the pupils has some influence as well. Teachers are sometimes afraid that pupils are ahead of them with the knowledge of this technology. The situation is changing for these teachers. It may be the first time that they are no longer experts of something within the classroom. The solution is repetitive training on a regular basis. 

Another way to motivate teachers to get involved with the new technologies such as ActivBoard, is to offer incentives for it. There is a school in Washington which tried to motivate its teachers for a long time but it was without any success. After a while they tried it with an incentive. It offered incentives for learning and adopting the technology. This school had the same problem as many schools do. Not enough teachers were using the ActivBoard rather than for its projection ability. The expensive devices were collecting too much dust. The school offered a stipend for those who were willing to learn about and use the ActivBoard. There were several training sessions for which a small sum was granted, and there was also a sum for those who showed several different types of lesson materials or active use of the device. At the end of the school year teachers had an extra bonus if they had participated in the incentive. 

Sometimes it is enough for teachers to see how effective the new technology is. But sometimes a school has to make a bigger effort to convince its teachers. 

3 The pedagogical aspect

Offering new technologies in school does not always mean that they are incorporated in class. In this chapter the focus is on the pedagogical aspect of incorporating technologies in lessons. Specialists have researched many times to find a useful theory on this matter. Here I would like to point out two similar theories. First, the explanation of Shulman’s PCK will be given. Later on this will be expanded with the TPCK- theory of Mishra and Koehler.

3.1 PCK

With PCK, Pedagogical Content Knowledge, Shulman tried to explain that it is important that teachers know what teaching approaches fit the content, and also knowing how to arrange the content in a way that makes it easier and better for teaching. He came up with this theory because he realized that most teachers kept both elements, knowledge of content and knowledge of pedagogy, separate from each other in class. He showed that many teachers had a great deal of knowledge on both aspects, but never tried to put them together. Both elements were kept apart from each other. Teacher education has shifted its focus primarily to pedagogy, emphasizing general pedagogical classroom practices independent of subject matter and often at the expense of content knowledge (Ball, et al., 1990). This can be represented as two independent circles. 
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Different approaches have emphasized one or the other part of knowledge. It was either a focus on content knowledge, or on pedagogical knowledge. Shulman wanted to change this and therefore introduced his PCK theory. PCK exists at the intersection of content and pedagogy. This means that it does not refer to a consideration of both elements separately, but rather as an overlapping form of the elements. It blends the two together into an understanding of how particular aspects of subject matter are organized, adapted and represented for instruction, to get a better result. Possessing knowledge of subject matter and general pedagogical strategies simply was not enough anymore. 

To characterize the complex ways in which teachers think about how particular content should be taught, he argued for “pedagogical content knowledge” as the content knowledge that deals with the teaching process, including the “the ways of representing and formulating the subject that make it comprehensible to others”.(Shulman, 1986)
 In order for teachers to be successful, Shulman says, it is important that both elements are used at the same time. Both elements have to be incorporated with one and other. The manner, in which a subject is transformed to teach with it, is the most important aspect of PCK. 

Pedagogical Content Knowledge is of special interest because it identifies the distinctive bodies of knowledge for teaching. It represents the blending of content and pedagogy into an understanding of how particular topics, problems, or issues are organized, represented, and adapted to the diverse interests and abilities of learners, and presented for instruction (Shulman, 1986).
Since its introduction in 1987, PCK has been useful to many and it became an often used notion. Shulman’s ideas can be seen as a successful concept which usefully blends both elements together. The traditionally separated items, knowledge on content and pedagogy, are now combined. The two circles earlier stated in this document, of the two separate elements are connected in PCK. In the following figure is shown how the idea of PCK is explained. 
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Knowledge Are Now Joined by Pedagogical Content Knowledge.




In Shulman’s words, this intersection contains within it, “the most regularly taught topics in one’s subject area, the most useful forms of representation of those ideas, the most powerful analogies, illustrations, examples, explanations, and demonstrations - in a word, the ways of representing and formulating the subject that make it comprehensible to others”(Shulman, 1986)
In 1990 another researcher said the following about PCK: “it represents a class of knowledge that is central to teachers’ work and that would not typically be held by non-teaching subject matter experts or by teachers who know little of that subject” (Marks, 1990).

Shulman did not explicitly discuss technology and its relationship to both elements, but this does not mean that he found it unimportant. In 1986 technology had a totally different value than it has nowadays. Technology, primarily digital, has come to the forefront of educational discourse and now, teachers have to learn how to apply them to teaching. This is the way researchers have created an extra addition to the PCK theory. This is explained in the next section of this chapter.

3.2 TPCK

The technologies which are currently available have made explanation in class more accessible for learners and convenient for teachers. Unfortunately, still many teachers have not embraced these new forms of technology for numerous reasons, including a fear of change and lack of time and even lack of support. The problem is that these technologies will not go away and are multiplying by the minute so it seems. “Teachers will have to do more than simply learn to use currently available tools; they also will have to learn new techniques and skills as current technologies become obsolete” (Mishra, et al., 2006) . Therefore, it is important that teachers perceive a good knowledge of the modern technologies to improve their aspects of overall teacher knowledge. 

As told earlier, before Shulman’s contribution into the teaching world, content knowledge and pedagogic knowledge were seen as two separate teaching components. Before Mishra and Koehler did their part it was the same with knowledge of technology. It was often seen as a separate component apart from the PCK theory. These three components can be visualized in the following figure. 
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Figure 3. The Three Circles Represent Pedagogy, Content, and Technology
Knowledge. Content and Pedagogy Overlap to Form Pedagogical Content
Knowledge While Technology Is Seen as Being a Separate and
Independent Knowledge Domain.



  

This means that technology is often seen as a different set of skills and even knowledge. Therefore teachers often do not incorporate it into their way of teaching as they should. It is considered to be too different from each other and therefore the relationship between these three components is interrupted. 

The relationship between content (the actual subject matter that is to be taught), pedagogy (the process and practice or methods of teaching and learning), and technology (both commonplace, like whiteboards, and advanced, such as digital boards) are complex and nuanced (Mishra, et al., 2006). Technology comes with its own imperatives which can make it more difficult to deal with the subject matters in class. This does not mean that teachers therefore do not have to use these technologies to improve their lessons. It seems a little inappropriate to see the component of knowledge of technology separate and isolated from the rest of the components, pedagogic knowledge and content knowledge. In addition to this, Mishra and Koehler have designed a different framework which shows their theory on the combination of all three components. This framework emphasizes on the connections, interactions, affordances and constraints between and among content, pedagogy and technology. In their model they show how the combination of knowledge of content, pedagogy and technology is the core of good teaching. “However, rather than treating these as separate bodies of knowledge, this model additionally emphasizes the complex interplay of these three bodies of knowledge” (Mishra, et al., 2006).
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Figure 4. Pedagogical Technological Content Knowledge (TPCK). The three circles, content, pedagogy and technology overlap to lead to four more kinds of interrelated knowledge. 

What is different about their approach is that they specify the relationship between the three components, content, pedagogy and technology. This means that they do not only look at these components separately in isolation, but also the combination between them in pairs. When the components get paired up we see the following combinations: Pedagogical Content Knowledge (PCK, which has been explained by Shulman), Technological Content Knowledge (TCK), Technological Pedagogical Knowledge (TPK), and all three of the components in relation with each other as Technological Pedagogical Content Knowledge (TPCK). A similar consideration as Shulman has made in 1986, leads this theory into three pairs of knowledge intersection and one bigger aspect of all three components together. One of the pairs was introduced and explained by Shulman in 1986, the Pedagogical Content Knowledge (PCK). The other two pairs and the larger triad were introduced by Mishra and Koehler in 2006.

The following subparagraphs will show the important elements and relationships of the new framework Mishra and Koehler have proposed in 2006.

3.2.1 Content Knowledge

This Content Knowledge (CK) is, as said before, knowledge a teacher needs to have about the subjects that are to be learned or taught. It is obvious that this content knowledge differs from teacher to teacher. The content which is covered in a mathematics class is different from an English class. Therefore teachers need to develop their own content knowledge. Clearly, teachers do have to understand and know all of the subjects they have to teach; “Including central facts, concepts, theories and procedures within the given field; knowledge of explanatory frameworks that organize and connect ideas; and knowledge of the rules of evidence and proof” (Shulman, 1986). Teachers must also be aware of the nature of knowledge and inquiry in different subjects. For example, if an English teacher does not know the difference between the present simple and the present continuous it can be wrongly instructed to the pupils. 

3.2.2 Pedagogical Knowledge

Pedagogical knowledge (PK) is deep knowledge about the processes and practices or methods of teaching and learning and how it encompasses, among other things, overall educational purposes, values, and aims (Mishra, et al., 2006). It is a form of knowledge which is important on several areas. It is involved in the way pupils learn, but also classroom management, the designing process of lesson plans and the execution of it, and student evaluation belong to the pedagogical knowledge of a teacher. It is also about knowledge of different techniques and methods on teaching. A teacher needs to find out what the best way of teaching is for every individual pupil. Developing strategies to find out the pupil’s understanding of the information taught in class is also a form of pedagogical knowledge. A teacher who has a good pedagogical knowledge understands how pupils construct knowledge, acquire skills, and develop habits of mind and positive dispositions towards learning. The cognitive, social, and developmental theories of learning and how they are applied to pupils is all part of pedagogical knowledge as well. 

3.2.3 Pedagogical Content Knowledge

The idea of pedagogical content knowledge is consistent with, and similar to, Shulman’s idea of knowledge of pedagogy that is applicable to the teaching of specific content. It also includes the knowledge of what teaching approaches fit the content and likewise, knowing how elements of the content can be arranged for better teaching. This is different for every other discipline that exists. Mathematics teachers cannot have exactly the same ideas on this as an English teacher does. PCK is concerned with the representation and formulation of concepts, pedagogical techniques, knowledge of what makes concepts difficult or easy to learn, knowledge of pupils’ prior knowledge, and theories of epistemology. It also involves knowledge of teaching strategies that incorporate appropriate conceptual representations in order to address learner difficulties and misconceptions and foster meaningful understanding. It also includes knowledge of what the pupils bring to the learning situation, knowledge that might be either facilitative or dysfunctional for the particular learning task at hand. This knowledge of pupils includes their strategies, prior conceptions, misconceptions that they are likely to have about a particular domain, and potential misapplications of prior knowledge (Mishra, et al., 2006).

3.2.4 Technology Knowledge

Technology knowledge has to do with all sorts of technology which is available in modern society. It involves the skills that are required to be able to operate such technological devices. In 2006 Mishra and Koehler were talking about technological devices such as books, computers and overhead projectors. As technology is always changing, these sorts of technology are already out-dated. Nowadays we are talking about SmartBoards and ActivBoards, even digital books or DVD or MP3s. The knowledge of existence of these technologies is clearly not enough. It is about the knowledge of operating systems and computers and the ability to use standard sets of software tools and the more advanced ones. TK includes the installation and removal of software or even digital devices. Most workshops or tutorials are focused on the acquisition of these skills. As stated before, technology is continuously changing. That is why the nature of TK needs to shift with time as well. “The ability to learn and adapt to new technologies (irrespectively of what the specific technologies are) will still be important (Mishra, et al., 2006).

3.2.5 Technological Content Knowledge

Technological Content Knowledge (TCK) is knowledge about the way both content and technologies are mutually related to each other. Although technology constrains the kinds of representations possible, newer technologies often afford newer and more varied representations and greater flexibility in navigating across these representations (Mishra, et al., 2006). It is not only important that teachers have the knowledge about the subject they are going to teach, but also that they know and realize what kind of technologies can help change the explanation of subject matters. For example, when a geometry teacher uses Google Maps to help visualize the subject matter properly, pupils get a better idea of what the teacher is talking about. When showing on Google Maps the distance between two countries it is clearer for pupils how far apart 10,000 kilometers can be. This makes it more interesting for pupils and it will help them to understand the subject faster. 

3.2.6 Technological Pedagogical Knowledge

Technological Pedagogical Knowledge (TPK) is knowledge of the existence, components, and capabilities of various technologies as they are used in teaching and learning settings, and conversely, knowing how teaching might change as the result of using particular technologies. This might include an understanding that a range of tools exists for a particular task, the ability to choose a tool based on its fitness, strategies for using the tool’s affordance, and knowledge of pedagogical strategies and the ability to apply those strategies for use of technologies. This includes knowledge of tools for maintaining class records, attendance, and grading, and knowledge of generic technology-based ideas such as WebQuest, discussion boards and chatrooms (Mishra, et al., 2006).   

3.2.7 Technological Pedagogical Content Knowledge

Technological Pedagogical Content Knowledge (TPCK) is a form of knowledge which goes beyond all three components that are combined with each other (technology, content and pedagogy). This knowledge is different from knowledge of a disciplinary or technology expert and also from the general pedagogical knowledge shared by teachers across disciplines (Mishra, et al., 2006). They, Mishra and Koehler, also say that TPCK is a basis of good teaching with technology and it requires an understanding of the representation of concepts using technologies. It contains pedagogical techniques that use technologies in constructive ways to teach content and it is knowledge of what makes concepts difficult or easy to learn and how technology can help redress some of the problems that students face. It is also about knowledge of pupils’ prior knowledge and theories of cognition. Finally, TPCK is knowledge of how technologies can be used to build on existing knowledge and to develop new cognitions or strengthen already existing ones. 

Earlier, in paragraph 3.1, a citation from Marks was made on his point of view on PCK. Mishra and Koehler say that they can paraphrase this citation from Marks in order to make is suitable for TPCK. They put it like this: “TPCK represents a class of knowledge that is central to teachers’ work with technology. This knowledge would not typically be held by technologically proficient subject matter experts or by teachers who know little of that subject or about technology” (Mishra, et al., 2006). So, they say that their model of technology integration in teaching and learning argues that developing good content requires a good combination of all three components, technology, content and pedagogy. The main point of their argument is that there is no specific technology which is suitable for every single teacher. The key in this is that teachers need to develop the quality of being able to pick out their suitable options in this big world of possibilities. A teacher needs to understand the complex relationship between the components of TPCK. When the teachers do understand this correctly, it is their task to create suitable lessons on subject matters they choose. Productive technology integration in teaching needs to consider all three issues not in isolation, but rather within the complex relationships in the system defined by the three key components (Mishra, et al., 2006).

Teachers just have to keep in mind that it is very important to incorporate all three components (pedagogy, content and technology) carefully in their lessons. 

When we take a look at the traditional views on the actual concept of the combination of the three core components, we see that most scientists say that the content drives all of the decisions and the other two components follow. This is not necessarily true, especially when we consider teaching with the latest technologies. The introduction of the internet can be seen as an example of a technology whose arrival forced educators to think about core pedagogical issues (Peruski, et al., 2004) (Wallace, 2004). For example, when a teacher sees an interesting video on the internet a lesson plan can be designed around it. So if we look at it like that, it is the technology which is making the decisions on what to teach, the content and pedagogy will follow after that. When looking at one of the components in isolation and incorporating that into a lesson plan, it really brings down the level of good teaching. It is important that the three core components stay together to design a good teaching plan. When one of the components is changed into a weaker form, it needs to be compensated by the other components.

The incorporation of a new technology or new medium for teaching suddenly forces us to confront basic educational issues because this new technology or medium reconstructs the dynamic equilibrium among all three elements (Mishra, et al., 2006). Incorporating a new technology into the way of teaching is definitely not the same as adding a new module to a course. This new technology can be so powerful or extensive that it can overwhelm even very experienced teachers. Therefore Mishra en Koehler say about TPCK: “it is a form of knowledge that expert teachers bring to play anytime they teach. Sometimes this may not be obvious, particularly in cases in which standard technologies are being used. But newer technologies often disrupt the status quo, requiring teachers to reconfigure not just their understanding of technology but of all three components” (Mishra, et al., 2006).

Now we have a clearer view on all elements on TPCK, it is important to have a look what happens when we apply the framework to pedagogy.  

3.3 Applying TPCK into practice

In theory, there is no difference between theory and practice. But, in practice, there is. 

- Jan L.A. van de Snepscheut

The big question is: How are teachers going to apply the TPCK framework into practice? It is good that the framework exists, but is it also a useful framework, one that is applicable into practice? The standard approach suggests that teachers simply need to be trained in using modern technologies. Once teachers know how to use it, it is seen as a universally applicable skill. But in practice it is not that simple. However, in order to train teachers to use modern technology, there are many workshops and courses available, but these are not always effective. Explaining how to start up a software program or how to install the device does not mean teachers know how to apply it in their classroom. Unfortunately not many workshops are given in which teachers learn how to use the technology in the TPCK framework. Rarely the focus is on content or even pedagogy. Mishra and Koehler say the following on this topic: “This content-neutral emphasis on generic software tools assumes that knowing a technology automatically leads to good teaching with technology. Standard techniques of teacher professional development or faculty development, such as workshops or stand-alone technology courses, are based on the view that technology is self-contained and emphasize this divide between how and where skills are learned and where they are to be applied.” (Mishra, et al., 2006)
Most teachers and scholars agree that this does not work well for improving teaching skills. In order to get the ‘deep understanding’ of the technology which can help teachers to become well -educated users of the technology suitable for pedagogy, things have to change. As Mishra and Koehler have argued, this emphasis on competencies and checklists of things that teachers need to know is inherently problematic for a range of reasons.

The rapid rate of technology change.

Over the last decade many technologies have passed by. Change in technology is so fast, that an expertise in one specific type of software can be out-dated very quickly. Therefore it is important that teachers learn how to apply it in practice rather than knowing one type of software entirely.

Inappropriate design of technology.

What teachers need to pay attention to is that not every technology is suitable to use in class. Video clips that are to be found on the internet can be inappropriate to show in class. This is something teachers have to keep in mind when designing a lesson. Luckily software developers are paying more and more attention to special software for schools. The demand for suitable software to use in classrooms is getting bigger and developers are noticing it. 

The situated nature of learning.

Context-neutral approaches to technology integration encourage generic solutions to the problem of teaching. However, technology use in the classroom is context bound and is, or at least needs to be, dependent on subject matter, grade level, student background, and the kinds of technology available. Our argument is not that such generic uses are never useful. However, despite valuable generic uses of technology, such approaches do not avail the full potential of technology for teaching specific subject matter. Finally, such generic solutions do not value the individual teacher – their experience, teaching style, and philosophy – by assuming that all teachers teach the same way and hence would use technology the same way. (Mishra, et al., 2006)
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The biggest problem concerning this theory is that there are not enough suitable possibilities to genuinely learn how to teach with modern technologies. Most workshops and courses are not good enough to apply the technology in the classroom. Often teachers are expected to learn by themselves through trial and error, but this is not the way teachers prefer to learn. It makes them insecure and therefore they stop trying. Another aspect is that teacher educations do not pay enough attention to this topic. Most educations do not offer a course in how to use modern technology in the classroom. 

3.4 Critics about TPCK

In a literature study (Voogt, et al., 2010) about TPCK scientists have taken a closer look into the effectiveness of the TPCK framework. They discuss whether the framework is a new concept and they take a closer look into the validation of the model. In this paragraph a short summary of the outcome is given.

First of all they discuss whether the concept is new or an already existing one. They argue that it is not a new concept because much research has been done, prior to this model, on the integration of ICT in the school curriculum. In the late 80s research has been done into the potential of integrating ICT in teaching pupils and many more have followed. What is new about this model is that Mishra and Koehler have developed a conceptual framework, which makes it possible to set out the basic knowledge of teachers, in combination with the integration of ICT. The value of this framework is that it offers a useful conceptualizing model to point out the problems which the integration of ICT causes in education. 

Because, according to Mishra and Koehler, the three components, pedagogy, content and technology, need to be seen as one when designing lessons and during the actually teaching part, ICT is not the push factor in education but the pull factor. This means that solutions need to be found from concrete problems out of the actual practice. (Hammond, et al., 2009) (Brummelhuis, et al., 2008)    

When they look at the validity of the framework, they are quite critical. They say that the model is too generally formulated and not enough specified into certain areas. Especially the two areas TPK and TCK are not divided clearly enough. They are too similar to see them as two valid separate areas. Apparently teachers see the framework as a model which consists of two separate sections. One section is the combination of two components, namely content and pedagogy. The other section they are referring to is the integration of ICT. This comes down to the idea of Figure 3 (earlier mentioned in this chapter) rather than Figure 4. 

With the help of the TPCK framework teachers get stimulated to think critically and explicitly about their own knowledge on the (integrated) components of the model. Therefore teachers become well aware of the areas in which they possess a lot of knowledge and they become aware of the areas in which they still have room left to grow. This meta-cognitive awareness of their own knowledge on technology, pedagogy and content and the relationships between them, helps teachers to set some learning objectives for themselves and to be aware of the decisions they make about the integration of ICT in their classroom (Doering, et al., 2009).

The authors of this literature study are not very enthusiastic about the framework because they believe that it is not specific enough. As pointed out, teachers believe the model is divided into two separate sections. On the one hand there is the section with the relationship between content and pedagogy, and on the other hand there is the section which focuses on the integration of ICT into classrooms. 

3.5 How to measure TPCK

Developing TPCK means the development of knowledge, skills and attitudes on the area of integration of ICT in the classroom. This development can be perceived in several different ways. In the literature study many ways are shown on how to measure this development of TPCK. In this paragraph an explanation is given about the criteria in which TPCK is measured by Angeli and Valanides (Angeli, et al., 2009). This is not the only way, but I believe it is the most effective way of measuring TPCK.

When it is about complex knowledge and skills traditional methods, which measure and assess with grades, are of little value. That is why Angeli and Valanides believe that the assessment and measurement of TPCK would be more effective when it focuses on the solution of authentic problems. These results should be kept and acquired over a longer period, so the end result will be visible as well as the progress that has been made. Angeli and Valanides want to obtain this information through three different types of assessment: peer assessment, expert assessment and self-assessment. 

Peer assessment:

This enables teachers to discuss with each other and give feedback to each other in a professional community. Therefore both the learner and assessor learn from the experience. 

Self-assessment:

After the peer assessment the teacher has to self assess his or her own actions. Here, it is important that the teacher pays close attention to and processes the feedback received from the peer evaluation. 

Expert assessment:

On the basis of the peer evaluation and self evaluation, the expert assessment takes place. Here it is important that the expert takes the feedback, given by the peer and by the learner himself, into consideration to create the final result. 

All three assessments need to take a set framework into consideration during the assessment process. That is to make sure that every person involved knows what they are assessed on. To create a clear framework Angeli and Valanides have set out five indicators for assessment:

a) Are subjects chosen in which it seems clear that technology can have an added value? 

b) Is the content adapted with technology in such a way that the content can be better understood by the learner?

c) Are learning strategies used which would be impossible or hard to realize without the required technology?

d) Are the correct ICT-applications used?

e) Are the correct strategies applied to use the technology in the classroom?

The indicators can be graded from 1 to 5, 1 means that the criterion was not sufficient and 5 means that the criterion was sufficient in the best possible way. Therefore there can be a total score between 5 and 25 points. 

4 The phases of an ActivBoard user

ActivBoard users go through several phases to achieve the ultimate knowledge for optimal usages. It contains five phases. This does not mean that every user has to go through each and every single phase before he or she can use ActivBoard properly. The phases are as follows:

4.1 The phases

4.1.1 The substitution phase

In this phase the user has not got a lot of experience with ActivBoard and is probably still uncomfortable when using the device. The ActivBoard will mainly be used as a substitution board for the original chalkboards or whiteboards. In this phase the teachers are trying to stay in their comfort zone. 

What is new in this phase?

Teachers use the electronic media device to show certain media, which was impossible with a regular chalk- or whiteboard. Media such as websites, pictures and video fragments are used frequently.   

4.1.2 Learning phase

When in the learning phase, general ICT skills are used to achieve new learning experiences. Already existing lesson plans are edited into a more interactive way. A valuable tool in this phase is PowerPoint. On a growing number of occasions PowerPoint is used when designing a lesson plan. Lesson plans entail more structure and are better prepared than before. One important characteristic of a lesson plan made in the learning phase is that the main speaker, or in most cases the only speaker, of this lesson plan is the teacher. The pupils do not interact yet. 

4.1.3 The intermediate learner phase

The intermediate user is capable of designing interactive and communicative lessons. Although the communication level in this phase is still low, pupils are getting more involved in certain lesson stages. By now the user starts to realize that the ActivBoard is an ingenious tool to design lesson plans which enable children to learn more effectively. This way of teaching has a surplus value to the lessons, and pupils are involved in the lesson to a much greater degree than before, when the teacher was still using a chalk- or whiteboard. The ActivBoard user becomes attached to the device and prefers ActivBoard over a regular chalk- or whiteboard. 

4.1.4 The advanced learner phase

The lessons are becoming less linear than they used to be. The focus on the technique of the device has cleared the room for the focus on the didactics. Multimedia is only used when it is of greater value to the lesson. The user becomes more confident in using the device. This is the start of using the ActivBoard more often unplanned. The user is familiar with the options and often feels confident enough to use the device even when it is unplanned.

4.1.5 The cooperative learner phase

When arriving in this phase, both pupil and teacher make optimal use of the device. The teacher’s confidence is high enough to let other people, in this case the pupils, use the device. The teacher stays in control at all times but the pupils are allowed to use the ActivBoard independently. 

More often it is used within projects where pupils have to cooperate together. The teacher is now a mentor, observer and facilitator of the project and the learning process. The ActivBoard is not a goal on its own anymore. It facilitates teachers with new pedagogic and didactic opportunities. 

4.2 Research within secondary school

During my research I did a survey at the secondary school where I work. A short questionnaire of ten questions showed quite easily what phase the teachers of the school were in. In the following chart is shown in what way the teachers are divided.

It needs to be said that within this secondary school, ActivBoard has been used since the beginning of this school year (2010-2011).

Some of the teachers have had a beginner’s course about ActivBoard. This is a course which consists of two assemblies. The first assembly was in November, the second in February.


[image: image1.png]Usage of ActivBoard among teachers of secondary

100%

80%

60%

40%

20%

0%

phases

school

W Cooperative learner phase
M Advanced learner phase

M Intermediate learner phase
M Learner phase

m Substitution phase

M Inexperienced





Research shows that sixteen percent of the teachers are unknown with the software or simply never use it because they do not have an ActivBoard in their classrooms. The largest group of teachers is still dangling in the substitution phase. A total of 45 percent does not make use of the device as optimally as they could. 15 percent of the teachers in this secondary school are trying different things in the learner phase. Most of these teachers only visited one of the two possible assemblies. These teachers point out that they simply do not have enough time to experiment with the software. When looking at the intermediate learner phase, it comes down to eleven percent of the teachers who are capable of using the device to design lesson plans in several different ways. By the time they are transferring to the advanced learner phase, they are able to design perfect communicative lesson plans for multiple levels of pupils. In the advanced learner phase are now a mere eight percent of the teachers. Research shows that the teachers who are in this phase are quite familiar with the software because they have used it before or they are well-known with computer software in general. This makes it easier to go through different phases. What is left is a small group of teachers, 5 percent of the whole. These five percent are mainly ICT teachers. Some of these teachers are co-facilitators of the ActivBoard assemblies which were organized earlier this school year. Teachers in this phase have pointed out that they are just entering this phase. The confidence of these teachers is not high enough to be in this phase at all times, but declare to be capable of using the ActivBoard to enrich their lessons and to let the pupils work with the device when possible.

When looking closely at the types of usage, we see that teachers are using the device mainly for projecting video clips or as a whiteboard substitution device. There is little interaction in the classrooms when using the ActivBoard frequently. Instead of using the ActivBoard software, many teachers are displaying their home-made PowerPoint presentations.

The biggest problem of this all is that the Activ Inspire software can only be used when in school. Most of the teachers do not possess a copy at home. So when designing a lesson plan, teachers are at home and are not able to use the Activ Inspire software. 

A fun fact is that teachers in the intermediate learner phase or higher, are part-time teachers. It makes sense when realizing that these teachers have some spare hours in between classes and can design lesson plans when using school computers. They are then able to use the Activ Inspire software and can practice more often than others.

The absolute ActivBoard fanatics are those who are spending more time designing lesson plans and practicing with the device and staying in school late if necessary.

At the end of May there will be another extra assembly in this secondary school to promote the use of ActivBoard. The goal is to get the participants more familiar with the enormous amount of options of ActivBoard. Preferably, only learners who are in the substitution phase or learning phase participate in this assembly. Then the participants can take their time and will not be rushed by the faster or more developed learners.

Therefore the previous chart will probably change quickly to a more positive one.

5 The possibilities of ActivBoard
ActivBoard is an interactive electronic device which is equipped with many possibilities for interactive teaching ideas. The device has numerous tools to help teachers design lessons on a more illustrative level. There are many opportunities to build a lesson plan. In this chapter I will explain the tools in a more elaborate manner.

5.1 General tools

Main menu: The main menu can be used to start a new flipchart or to open a saved file. This gives you access to the same menus as the regular menu bar.

Desktop annotate: This button creates a new workspace on the computer desktop. Possibilities appear to annotate in a webpage or a saved document on the user’s computer.

Previous page: When working with flipcharts this button enables users to switch between pages of the flipchart pages. 

Next page: This button works the same as the previous page button, only here the flipchart goes forward. When clicking on it while displaying the last page of the flipchart pages a new empty page is created.

Eraser: To erase annotations from your flipcharts made by pen, highlight marker and magic ink.

Fill: The filler can be used to give the current flipchart page a different color, or to change colors of an object within the flipchart page. To fill an object, it needs to be selected first. Different colors available for the filler.

Shape: In the shape menu there are certain shapes available to draw an object in the flipchart page. Objects are to be drawn by the user.

Connector: The connector can be used to connect objects or shapes together. The objects or shapes will be connected by a thin line.

Insert media from file: Opens a dialog box from which you can browse to, select and insert graphics, videos or other files into the flipchart page.

Text: With this button it is possible to add some text to the flipchart page. This text can be typed either by the regular keyboard or by the on-screen keyboard which is integrated in the software (for further explanation see “on-screen keyboard”).

Clear: with this button selected items will be deleted from the flipchart page. This can be done with annotations, objects, grids, backgrounds and entire pages.

Color palette: This is for changing colors of text, highlighter, lines and shapes or filling objects. When a color is not included in the standard palette, it can be changed by a simple click. Right-click on the color that needs to be changed, select a color from the expanded color palette or create a custom color.

Width selectors: This is to select a different size for the eraser, highlighter or pen. Ensure that the tool is selected when the size needs to be changed. Then, do one of the following:

· Click on one of the circular settings in the width selector. For the eraser and highlighter it is possible to choose between twenty and fifty pixels. For the pen it is possible to choose from two, four, six or eight pixels.

· Click and drag the slider to change the width from zero to a hundred pixels in increments of one. Setting the width to zero will result in a fixed width of one pixel. This means that the width will always be one pixel.

Select: This is to select objects in the flipchart and to interact with them. Also to click on items outside of the flipchart page, e.g. a website. 

Pen: An object to write or draw on the flipchart page. 

Highlighter: When areas need to be emphasized it can be done with the highlighter. Colors can be chosen from the palette. 
Reset page: When this button is used the flipchart page resets itself into the state in which it was last saved.

Undo: Undoes your last action. For example, when a mistake has been made with the pen it can be undone by this tool.

Redo: Same as the undo option, except with this tool you can do it again.
5.2 Desktop tools

On-screen keyboard: Typed text can be added to the flipchart while at the board. The ActivBoard pen is used to press the keys.

Camera: Takes a snapshot from the screen, for example, a picture on a website or flipchart.

Tickertape: With this tool a message can be created which will continuously scroll across the screen.

Clock: This places a clock on the screen. There are several options to choose from. The display can be set, count down or count up as desired. Choose between an analogue and digital clock.

Sound recorder: For this tool certain hardware is required. When a microphone is integrated into the computer or a separate microphone is added to the computer this tool records sounds.

Calculator: A calculator is added to the board and flipchart. Mathematical calculations can be done on screen.

Dice Roller: Dice are shown in the flipchart. Up to five dice at a time. With a click on the dice, they are rolled.

5.3 Format toolbar

Increase font size: Increases the font size by two points at a time.

Decrease font size: Decreases the font size by two points at a time.

Bold: Adds bold text or changes selected text into bold.

Italics: This is the same options as bold, but instead the text changes into italics.

Underline: A simple tool to add underlined text or underline a selected text.

Superscript: Adding text in superscript or change selected text into superscript.

Subscript: Adding text in subscript or change selected text into subscript.

Text color: select a text color or change the color of selected text. For further information on available colors see “color palette”.

Background color: Select a color for the background of the flipchart. For further information on available colors see “color palette”.

Align left: aligns text to the left of the flipchart page.

Centre: aligns text to the centre of the flipchart page.

Align right: Aligns text to the right of the flipchart page.

Increase line spacing: increases the space in between lines of text.

Decrease line spacing: by using this tool the space between lines of text will be decreased.

Bullets: Text turns into a bulleted list, either with new text or a selected text from the flipchart page.

Select all: Selects all the text in the currently selected text object.

Text symbols: Shows a drop-down list with symbols to choose from and add to text. 

5.4 ActivBoard or Smartboard?

When digital boards became more popular in schools, many schools purchased Smartboards. An ActivBoard is similar but the two devices have many differences too. In the following table the differences between a Smartboard and an ActivBoard are displayed. (Kennisnet, 2010)
	ActivBoard
	Smartboard

	With ActivBoard teacher use a hard surface screen. 
	With Smartboard the screen has a soft surface. 

	Electromagnetic board, the board needs a special pen to write on it. 
	Pressure sensitive board, no special pen is required. The board can be operated by any object, even fingers. 

	Two different software types are available. ActivPrimary is software especially designed for elementary schools. The secondary schools work with ActivStudio.
	Smart Board Software is available, this creates an area to write information and add objects. Other special programs are unknown.

	Extra ready-to-use flipcharts are easy to find in software. Saved flipcharts can be opened easily in ActivPrimary or ActivStudio.
	Special SmartBoard software is easy to find on the internet.

	Teachers are always in control of the board. It can only be operated with the special pen, keyboard or mouse. 
	Everyone can operate it at any time. Because it can be operated by hand, pupils can operate it easily and teachers are less in control.

	Different hardware is available as an addition to the ActivBoard. ActiVote is one example. This means that pupils receive a polling device. These types of hardware make it more interesting for pupils. 
	SmartBoard is also equipped with different types of hardware. Not as many as ActivBoard offers but it has the same effect in the classroom.

	Internal Radio-Frequency Module. This is to install the hardware. When the hardware is activated or turned on, the ActivBoard recognizes it and it is connected straight away.
	Radio-Frequency-Module is available separately. It requires a few more steps to connect both devices.


6 
Pupils’ opinion

In addition to this research, it is important to have a look at what the opinion of the pupils is on the new learning environment. A random check– survey with the pupils was necessary to have a better view on this. The survey has been taken with several classes of different ages and school levels. All of this was done at the secondary school Graaf Huyn College in Geleen, the Netherlands. Out of 900 pupils, 250 pupils participated in this survey. 

To analyze whether pupils experience class differently when the teacher uses an ActivBoard, several questions were asked. These questions were necessary to determine if pupils have a positive learning experience when the ActivBoard is used by their teachers. Following are the questions accompanied by the general answers given by the pupils. 

Do your teachers use the ActivBoard in class?

Most teachers who have an ActivBoard in their classroom use it. But the problem is often that there is not an ActivBoard available in every classroom. This means that teachers who do not have their own classroom and have to switch every hour do not always use the ActivBoard. Teachers, who do have a fixed classroom and have an ActivBoard available at all times, use it more often. Teachers use the ActivBoard, but not regularly.

In what way is the ActivBoard used by teachers?

In most cases teachers are not as experienced in using the device to the extent that they should. Often it is only used as a substitute for the blackboard. Those teachers write their information on the screen with the pen that is suitable for the board. This is not any different than when a teacher uses a blackboard. In these cases the ActivBoard is not special or new at all. The more experienced teachers in using ActivBoard use the device more often and in an interesting and communicative way. This makes it more fun to watch. Not only the pen is used but also built-in tricks are shown during the lessons. Music is added or pictures get inserted in the flipchart. Sometimes even information from the internet is incorporated in the lesson. In the worst cases, teachers only use the ActivBoard to project films.

Was it hard to get adjusted to the new way of teaching when a teacher uses the ActivBoard? 

This depends on how teachers use the device. When the device is only used as a substitute for a Blackboard, it is not hard to adapt to the new way of teaching. This is because then it really is not a new way of teaching, but just a different device which is used to write on. Lessons, by more experienced teachers who use the ActivBoard more elaboratively, took some time to getting used to. It is totally different and information passes faster than before. There is less time to sit back and relax, because the teacher does not have to write on the board any more. It is faster and more fun, so it is a better, more interesting, way of teaching. 

Are lessons with the use of ActivBoard more interesting than regular lessons?

It varies from teacher to teacher. Not all of the teachers use the device in an interesting way. Even teachers who are more experienced do not always use it at the level they can. Often lessons are very interesting when taught with ActivBoard, but sometimes it is not any different from when teachers teach with a regular Blackboard.

Do you get involved in the lesson when a teacher is teaching with ActivBoard.

Most teachers are trying to involve their pupils more than normally, but it is not always very effective. The only way in which teachers try to involve their pupils is by letting them fill in the answer on the ActivBoard. Often teachers are not capable of involving their pupils because they do not know enough about the possibilities or they are not confident enough to do it. Pupils would like to get more involved during these lessons with ActivBoard.

What options of ActivBoard are often used in class?

Often only the pen is used to write information on the screen. It is not common that teachers use different options than a pen. Math teachers are a little bit different. They use the math tools more often to draw objects. Sometimes teachers use different options, but not regularly. The ActivBoard is also regularly used as a projector for films or videos on the internet. 

Do you see a big difference between trained teachers and untrained teachers (trained in the use of ActivBoard)?

There is a huge difference between teachers who are trained in using the device and teachers who have not been trained for it. Teachers who are trained to use it experiment more often and know the basics of the device. The untrained teachers do not always know how to use it and panic when the device does not do what the teacher wants. Untrained teachers seem a little anxious to use the ActivBoard. 

Do you believe that in the future lessons with ActivBoard will be more fun and interesting?

If the teachers all get trained really well and know how to use the device, it can be a lot more interesting. Lessons will be more interactive and fun to watch and participate in. Information will go by a lot faster and teachers have more time left for other things. It saves time when a teacher does not have to write on the board all of the time. This will help to make the lesson more interesting because a teacher is then able to interact more with his or her pupils.  

These were the general answers of the pupils, given in the survey. Following is a summary of these answers.

The biggest problem in this secondary school is that not every classroom is equipped with an ActivBoard. This makes it harder for teachers who do not have a fixed classroom to prepare lessons on the ActivBoard. Teachers who do have an ActivBoard in their classroom do not always have the proper training to know how to use the device to its fullest. The device is used more often by teachers who have a fixed classroom including an ActivBoard, because they are more confident in using it. This is shown by using different options and tricks on the board. Confident teachers make it more fun and interesting for pupils to come to class by using the device. But inexperienced teachers use the device only for projecting films or videos on the internet and sometimes use the pen to write information on the flipcharts. When an inexperienced teacher uses the ActivBoard it does not add extra value to the lesson because it is not more interesting to watch. Nothing really changes then about the way of teaching. It is just a different device on which the teacher writes his or her notes. With experienced teachers who dare to use the board more elaborative, class did change a little for the pupils. The pupils say that information passes faster because the teacher does not have to write the information on the board, it is already there. This makes it faster and more fun to watch, especially when a teacher uses the built-in tricks. When an ActivBoard is used by an experienced teacher it adds a lot of value to the lessons and it is more interesting to go to class than before. It would be even better if the teachers are capable of involving their pupils more in the lessons. Often the pupils do not get involved because of anxiety in the teacher. When a teacher is not confident enough in using the device to give the control to the pupils, it can still be very boring because then the pupils often only have to sit and listen. There is an enormous difference between trained teachers and untrained teachers. The trained ActivBoard users are trying to use different options and possibilities. The untrained teachers are not confident enough to do anything else than using the pen to write information on the screen. The pupils are convinced that class can be much more interesting and fun to go to when teachers are trained better and know how to use the device. In the future when there are more trained ActivBoard users, it will be more fun to use the device in class. This is also because a trained user can interact more with his or her pupils. 

It is clear to see that pupils do like the new device in their classroom but experience it as a dull device at some times. Trained users can motivate their pupils more easily because it is more fun to watch. When a teacher is capable of stepping out of their comfort zone and is willing to experiment often, then the lessons will be more interesting for pupils to watch. This means that pupils are more likely to pay attention in class and the results will eventually be better. This is why it is important that teachers get a proper training on how to use the device to its fullest. Using the ActivBoard needs to be done in small steps. It is impossible to know the entire device without using it regularly. By practicing teachers will get better and more confident in using it and this will help in preparing lessons. 

7 Teachers’ opinion

Another important aspect in this case is the opinion amongst teachers. Importing new software is relatively easy. But the people who have to work with this new system, in this case the teachers, have to be convinced of its effect to bring it to success. 

7.1 Check-survey in secondary school

In a check-survey teachers answered several questions to show their opinion on the effect of the software in the classroom. Following, the general answers to the questions of the survey are summarized. 

What is your opinion on the difficulty level of this new device?

To this question the answers were quite diverse. There is a clear separation between older teachers and younger teachers. The older teachers find the device more difficult than the younger ones. There are too many options and it is unclear for many of them how it precisely works. Younger teachers, who have grown up with computers and different types of software, experience the degree of difficulty totally different. There is a third group of teachers who experience the device as difficult but acceptable. With a little bit of work and practice, the device will be mastered. 

Are you an advocate of importing new software into the classroom?

The answers to this question are similar to the previous one. Not every teacher is enthusiastic when new software is imported into the classroom. New software means that something new has to be learned when optioning to use it. If you do not learn the basics of new systems quickly, it is hard to get adjusted to new software. This takes time, and often time is scarce. The other side to it is that teachers do like to work with new and updated software. It brings the lessons more to life some say and pupils are excited as well.

The advantage of this particular device is that it offers great opportunities for the future. Standard lessons will be available every year. Once you design a lesson based on a topic from the course book, you can reuse it year after year. So again, opinions are divided amongst colleagues.

Do you use the device on a regular basis?

Some do and some do not. The previous questions are all related to each other. The teachers with a positive attitude towards the device use it more frequently than those who have a negative opinion. The term regular basis is interpreted differently as well. Some believe that once a month means on a regular basis others use it every day and every hour. Remarkable is that many teachers say that they have tried to use it more frequently in the past but that they have not found their way with the device. Therefore they have given up trying. It makes them insecure in front of the class and it is quite aggravating. Those who do use the device often are very enthusiastic about it. They claim that it is an absolute addition to their lessons. Once they had mastered the software it became easier to prepare the lessons. The software has an enormous amount of options and special effects which make the lessons more entertaining and interesting for the pupils. It takes some time to get used to the software and to have the device under control but it is worth it. 

What effects of the device do you experience in class? 

On the one hand it is a tool to grab the pupils’ attention and to motivate them. On the other hand it can be a frustrating device. Those who know the basics and even more can use it to their advantage. Well -prepared lessons create a different atmosphere in the classroom. Pupils have their eyes on the board and are paying more attention. But for teachers who have not yet got it under control, it is a doltish device. Experienced teacher can become insecure when using a device which they do not fully understand. When this is the case the pupils become tumultuous and lessons are unpleasant. It is really important that teachers know well how to use the device, otherwise it can become a nightmare. 

How do you see the future in combination with the new software?

Here it is the same as in all other questions. Some teachers are very comfortable with the device and believe it will be an absolute success, other do not have the same confidence in the device. It is important that a good training program is available for all teachers. Not only a beginners course is important but also a follow-up for those who have more experience in using it and who want to expand their knowledge. Second to that, it is important that the school invests in more devices. It is not pleasant to work with the new technology at one moment and the next class the device is not available. Teachers who do not have a fixed classroom experience this often. Most teachers believe that in the future everybody has to go overboard on the new technology because this is how pupils grow up nowadays. 

The survey shows that there is an enormous diversity amongst teachers. The somewhat older teachers believe that all these technologies have come too late for them and cannot adjust to it properly. Others believe that it cannot go fast enough. It is an important part of modern society and pupils are used to modern technology around them. If schools want to keep their pupils motivated and interested in what is being told in class, they have to invest in good and modern facilities. An ActivBoard is one of these necessary tools to improve in teaching. Nowadays there are not enough boards available in the school, this means that teachers cannot adapt to it as quickly as they could when more devices would be available. 

Not only is the purchase of new devices important, training is too. When teachers experience that they do not know enough about the device, they do not feel comfortable using it, hence the necessity of training. When a teacher knows the basics of the device and knows how to design a simple lesson, they will feel more comfortable using it. This is important because if a teacher feels insecure about something in class, the quality of a lesson will lose value. 

Pupils are enthusiastic about the new ways of teaching. Teachers see that there is some more interest in the lessons when the ActivBoard is set up. Pupils pay more attention and absorb more information. This is better for the teacher as well as the pupils. 

All this means that a school has to promote the possibilities of the new device and its technology. Training needs to be offered and those who panic by the idea of the new software need to be soothed. Give teachers time and space to determine their own velocity.

7.2 The broader view

To develop a broader view on people’s opinion on this matter I have been looking closer into what advocates and opponents of ActivBoard are saying regarding this subject. Like with every innovation there are pros and cons, there are advocates and opponents. This is also the case with the rise of ActivBoard in schools. In this chapter there will be a view of opinions and afterwards it is being closed off with all pros and cons listed. 

In a journal, JSW, in October 2008 two specialists viewed their opinion on the transition towards ActivBoards in schools. Both experts were vast advocates of chalkboards. The experts’ plea is that chalkboards are of an irreplaceable value and functionality and the chalkboards should not be replaced by whiteboards or especially ActivBoards. The pedagogic value of an regular chalkboard is better than a whiteboard or ActivBoard. In their plea they say that it is easier to draw on chalkboards and you have more possibilities of drawing when using a chalkboard. Teaching writing in primary schools can only be done on chalkboards they say, because it contains a special way of writing which is unclear on a whiteboard or an Activboard for that matter. Their last point of interest is the cleaning process. They are fully convinced that cleaning a chalkboard is easier than cleaning a whiteboard or ActivBoard. This raises questions because many people do not see how an ActivBoard needs to be cleaned after using it. No real pen is used so no marks are left behind. To this article many responses were given. Many of them were ridiculing this article. They say that the drawing process is becoming easier on ActivBoards and believe that the pedagogic value has improved by importing ActivBoards into the classrooms. 
Another aspect that needs attention when incorporating ActivBoards into the schools is the lighting in classrooms. Originally classrooms were built and designed to teach with a chalkboard. This chalkboard requires natural lighting to have a better result. When sunlight hits the surface of a chalkboard it improves the view. This is definitely not the case with ActivBoards experts say. A Dutch company did some research on this matter within schools in The Netherlands in 2008. One particular school in Delft, The Netherlands, has renovated the classroom when they switched from a chalkboard to an ActivBoard. This was necessary to achieve a better result in the end. The lighting was changed. Normally the lights were installed parallel to the windows to go along with the incoming natural light. Now they have changed it so it is parallel to the ActivBoard. This helps to improve the view on the ActivBoard screen because it is inflicting less light from the side. Sunscreens were assembled on the outside of the windows and inside lamellas were hung up. The final adjustment they did in the classroom was creating a deep-blue square behind the ActivBoard of about forty centimeters wide. This is to create focus and serenity.

In 2008 Tessa van Zadelhoff did some research on the didactical aspects of teaching with an ActivBoard (Zadelhoff, August 2008). She focuses on the fact that possessing a digital board does not necessarily mean that teachers teach with it. Simply projecting films or using PowerPoint does not mean that an ActivBoard is necessary. Purchasing an ActivBoard does not create instantly that you teach interactive lessons. The ActivBoard is, like a regular chalkboard, just a tool. The teacher makes the difference. In this research she stated that children appreciate this new way of teaching because it is often connected to their personal interests. Children nowadays grow up with modern technologies. At home they often see nothing else than a computer device. When this is incorporated into their school-life it has its benefits. Finally she says that when a teacher is alert for all pitfalls that come with this innovative way of teaching, it can be an absolutely marvelous tool.

As stated previously, every innovation has its pros and cons. During the research process many pros and cons have come to the surface. A clear view on both sides is given.

Pros:

· By the use of an ActivBoard the strain of chalk dust is gone. Over the last few years many activists have pleaded for the banishment of chalk because of the risks that come with allergies. 

· More possibilities develop with this new technology. With a regular chalkboard the only option is writing, this is definitely not the case with an ActivBoard. 

· All flipcharts can be saved on the computer or an external memory. When you have to revise some subjects it is easy to open a saved file on your screen. It is also quite helpful for subsequent years. Notes are saved and are stored for future use.

· There is always enough space. Pages can be added to a flipchart as many as the user likes.

· The beginners-level is quite simple. Without much computer knowledge a user can start working and designing lessons with the ActivBoard software. Writing notes on the screen and deleting it if necessary, as is done on a chalkboard, can be done by everyone. The more advanced skills can be learned at a later stage.

· The level of enthusiasm is high because pupils and teachers are interested in the new possibilities. This creates a pleasant working environment. 

· The Dutch educational system is aiming on the mastery of a language. Someone who is not strong in language linguistics, by this is meant the ability to learn grammar structures, but has more visual learning abilities often has a problem understanding and performing in class. With this new technology teachers can combine both skills and therefore help pupils perform better in school.

· The device is equipped with several different gadgets which help the teacher to design interactive lesson plans.

· All resources are within one program. This makes it easier for teachers to design and teach.

· Pupils enjoy it better than a regular chalkboard because they are growing up with computers around them.

· It is easier for teachers to draw objects on the board. Standard objects are integrated in the system. It takes less time to draw objects than when using a chalkboard.

· For the teachers who are an advocate of the standard lines which are available on one part of a chalkboard, often to teach writing in elementary school, can add a background to the flipchart which shows the same lines on your ActivBoard screen.

Cons:

· Teachers depend on modern technology. If the power shuts down or the device will not start up problems start to show. This makes teachers more dependent on technology. That is why many schools assemble an extra whiteboard in a classroom. Most ActivBoards come with whiteboards on the side.
· The purchase of this device can be very expensive. But this is changing and it is definitely worth the cost. 

· It takes time to get used to the software and to find useful resources. 

For many schools the pros outweigh the cons. 

8 Publishers’ share

Publishers have noticed that this new modern way of teaching is getting more popular every day. Many schools purchase the modern technology to upgrade their offer on education. The way schools teach changes, but often they use old course books. It is important that publishers adapt to this new situation in education for both the publisher as well as the schools. The ActivBoard should be a tool, an addition, to the regular course books. This means that publishers have to provide extra material. Preparing lessons on the ActivBoard can be very time consuming. This is one of the main reasons teachers postpone the use of ActivBoard. When publishers start to provide schools with digital materials, the educational system will benefit from it. Most publishers whose course books are used in the Netherlands also provide digital materials. Nevertheless, this could be better. A closer look into the developments publishers make is necessary. 
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Oxford University Press designs course books which are mainly used in bilingual education in the Netherlands. Two of their most known course books are New Headway and Solutions. This publisher offers software which is compatible with both course books. It is called iTools. The current edition of iTools consists of numerous assignments and exercises. It also offers pictures which are also used in the course books. The goal of offering the pictures is to help teachers to get the flipcharts in conformity with the course books. The assignments and exercises can be done individually or frontal with the entire group. It is easy to include these exercises or assignments into the flipcharts. A simple copy and paste will do. The only substantial disadvantage is that the software is not particularly made to apply in the ActivBoard software. The exercises can also be done on individual computers with regular computer software. The publisher is developing a newer version of iTools to be in accordance with the new technologies. In this renewed iTools course books and workbooks are available digitally. Pages from the course book can be inserted in the flipchart and notes can be made at the same time. This makes it easier to correct pupils when checking exercises. The workbook page can be inserted in a flipchart and answers can be filled in directly into the exercise. Also, additional exercises, including printable versions for pupils, are added. The last addition to the newer version is that the publisher added video materials. This publisher is fulfilling many needs of the digital classroom with the renewed version of iTools.   

Thiememeulenhoff publishers are currently working on a new design together with VanDijk for the digital classroom. Their most well-known course book is All right. For now they have digitalized course books including extra material and exercises. It is called Digibordbij. This interactive program can be controlled by the teacher as well as by pupils. Unfortunately this type of material is not compatible with the modern technologies that ActivBoard offers. Hopefully this publisher can offer a more compatible digital classroom in the future.
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Malmberg publisher is offering ePacks for the digital classroom. This ePack has several options for both pupils and teachers. For pupils digital lessons are available in the ePack. A pupil can practice tests and if necessary a pupil can do an advice test which determines what subjects need more attention. Results are shown in a clarifying overview. Finally, there are also remedial activities available for students. These remedial exercises can be set up by the teacher. The next time a pupil logs in to the system, the remedial exercises will pop up immediately. Teachers are offered a management system in which they can precisely see which exercise pupils have done and what the results are. The course book is fully digitalized. Teachers can summon certain pages in their flipcharts and add information where necessary. This can be an explanatory tool to give extra information on certain items. Last of all, the ePack offers extra teaching materials which are compatible with ActivBoard.  

These three publishers offer digital materials. Other publishers whose course books are used in the Dutch school systems have not yet designed digital materials. They all state that they are planning to design materials in the near future. They all experience that schools are looking for extra materials and especially designed materials for the use of their ActivBoards. Offer and demand are not corresponding well for these publishers and they want to change it. In the future most publishers will offer these materials for schools to use in their new digital classrooms.

9 Conclusion & Recommendations
In this chapter I would like to start by giving a conclusion of the results I have found on the effectiveness of using ActivBoard in the classroom. After the conclusion I will state a recommendation which I believe is interesting for my training school.

9.1 Conclusion on the effectiveness of ActivBoard

To give a conclusion on the effectiveness of ActivBoard in classrooms, I have to answer the main question of this thesis. In this report there is one main question, which is the point of particular interest, in which the effectiveness of the use of ActivBoard in the classroom is investigated together with the points of interest of teachers as well as pupils when this device is incorporated into schools.

When looking purely at the effectiveness of the use of ActivBoard in the classroom, I have to refer to the study that was done by the Marzano Research Laboratory over a period of 2 years. In this study the researchers used a fully equipped ActivClassroom to evaluate its effectiveness. The study showed that there was an increase of 16 percentile points among the pupils of the test schools. Marzano, the head researcher, said that he saw a sustainable improvement amongst the pupils (Marzano, et al., 2010). The increase was shown immediately when the schools started to use the ActivClassroom and it was visible at all levels as well. It needs to be said that the increase was larger with teachers who were confident in using the device than with teachers who were not really confident in using it. Another proof of the effectiveness is the Texas School of the Deaf (TSD). They said that they saw an improvement amongst their pupils every day. Before they were using ActivBoard, pupils had to pay full attention to the teachers’ signing hands, but now they can focus on the screen and are challenged with more visual materials.

The reason there is no immediate improvement in some schools could be that the introduction of the new materials has been done wrong. Training for teachers can be difficult because it is too general and not enough focused on lesson plans. Teachers often know how to use the device but do not know how to put it into practice when designing lesson plans.

The TPCK theory is fully convinced that it is very important to integrate technology into lessons to be more effective towards the pupils, but they also say that it is important that the incorporation is done carefully. 

I believe that this report shows that the use of ActivBoard can be very effective when it is incorporated carefully into the schools and when there is a suitable training for the teachers. 

9.2 Recommendation

I recommend to my training school, in order to have an even greater effect of the ActivBoard, to provide suitable training opportunities for all teachers. With training opportunities I mean training courses and workshops which focus on the practical use of ActivBoard and show how to apply ActivBoard into lesson plans.  

Epilogue

Writing this thesis was a valuable experience for me. Once I had to come up with a subject I found out that it was not as easy as I thought it would to think of one. I struggled with it for quite some time, but eventually it hit me right in the face when I was teaching one of my classes. I had to switch classrooms with one of my colleagues and I ended up in a classroom which was equipped with an ActivBoard. The electronic school board was the only board available in that classroom and I found out that I did not have the knowledge to work with it. I knew that I wanted to do something about that and asked my supervisor if there were options available for training. He told me there were, but he got enthusiastic at the same time because he realized I had found a subject for my final thesis. Once I came up with a subject it was not really simple to find out what I wanted to find out. I started asking questions within the school to find out what they wanted to know about the device. The principal told me that he would like to know what the effect was of the devices. That is how I came up with the actual idea of writing this report.

Sometimes I did not know how to go on with the report, but luckily I had a coach who has helped me continue this report. In the end I believe that I did not experience many faults or complications when writing this report. It all went quite smoothly. I believe that writing this report has helped me become a better teacher. Now I know more about the use of the device and even started designing lesson plans with the use of ActivBoard incorporated in it. 
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