Interactive Whiteboards in the Secondary Mathematics Classroom


Abstract

One issue that today’s teachers face is figuring out ways to get students motivated about learning, especially in the area of mathematics.  In the past, teachers have utilized computers with projector screens and internet tools, such as Java applets, to demonstrate the dynamic nature of mathematics in an effort to motivate students.  More recently, researchers and developers have introduced a new – though pricey – technological tool to the market in order to promote critical thinking and interactive learning in the classroom: the interactive whiteboard.  The interactive whiteboard has the ability to run programs and demonstrations much like the computer-projector screen set-up, but with the added interactive capabilities.  

The interactive whiteboard is designed to address specific known problems that learners face in terms of motivation, interest, challenge, interaction, and brain-based learning principles.  Using the interactive whiteboard, teachers and students can manipulate images directly on the board instead of from behind a computer desk.  The boards can also store all notes made on the presentations for future reference, making review of material easier and more accessible.  Additionally, authentic and formative assessments are made easier through the use of the interactive whiteboard.

  Motivation is key to getting students to learn, and the interactive whiteboard is a step in the right direction to getting students motivated to learn mathematics.  Challenging students is a way to help motivate them, as long as the task is not overly challenging, and the interactive whiteboard makes it easier for teachers to appropriately challenge their students.  Just as motivation is important if learning is to take place, so too are the brain-based education principles – novelty, movement and intensity.  The interactive whiteboard is a tool that, if used to its full extent, can increase novelty, movement and intensity in the mathematics classroom.  That being said, training is a vital part of implementing the interactive whiteboard in the classroom if it is to be used to its full potential.  Teachers must be provided with periodic trainings and continuing support systems for using the technology in order to get the most effective use out of the tool. 

Conclusive findings have yet to be established on whether using interactive whiteboards in the mathematics classroom significantly improves student test scores.  However, the qualitative data that has been collected has been largely in favor of the use of the boards due to the positive affect they seem to have on students’ levels of attentiveness and excitement.  Schools and principals should have reason to be excited about this new technology, but must exercise caution before purchasing one or more of the boards: arrangements must be made for sufficient training and ongoing support and all those involved must understand the realistic expectations from using an interactive whiteboard – the whiteboard will not single-handedly improve student test scores, but, if used properly, it can help motivate and engage more students, which can lead to better learning and performance. 

Recent research has shown that increased usage of technology in the math classroom helps students learn (Cradler, et al., 2002; Bryant & Hunton, 2000).  In 2000, the National Council of Teachers of Mathematics even added a technology component to the list of Standards and Principles for the math classroom.  Some of the technological resources already in place in math classrooms across the country include Geometer’s Sketchpad, GeoNext, Apple Grapher, Microsoft Excel, and many others.  The above-listed programs can all be run through a computer attached to a projector then displayed to a roomful of students, making whole-class instruction extremely feasible.  An interactive whiteboard has the ability to run programs like those listed above, but it has the added interactive quality.  The boards can be used for instruction in multiple modalities: visual, auditory, and tactile, and can be used by the teacher for demonstration or by the students as interactive learning tools.  However, this is dependent on teachers and students being well versed on the many uses of the technology and how to incorporate it into math lessons.  This training is necessary if teachers are to utilize the interactive whiteboards to their fullest potential, but training, in addition to the initial cost of the physical whiteboards, can cause a school’s or district’s spending to increase exponentially.    

Purpose of paper

The purpose of this paper is to synthesize the findings of recent research on interactive whiteboards with previous research on teaching and learning in the secondary mathematics classroom to determine whether interactive whiteboards support known theories of effective teaching.  Principals and school districts should be well informed about how this new technology can be used to improve teaching and learning before purchasing boards for every classroom.  Numerous researchers, students, and teachers praise interactive whiteboards for their ability to motivate and engage students in the learning process (Ball, 2003; Becta, 2003; Beeland, 2002; Knight, Pennant, & Piggott, 2005; Latham, 2002; Miller, Glover, & Averis, 2005; Robinson, 2004; Tate, 2002).  In order to determine whether schools should invest the time and money into implementing interactive whiteboards in the secondary mathematics classroom, this paper will focus on how student engagement and achievement levels in the math classroom are affected by instruction with interactive whiteboards.

Definition of relevant terms

Before continuing, it is necessary for the readers to understand the definitions of a couple of key terms used throughout this paper.  Most importantly, the readers should know what is meant by an interactive whiteboard.  Several companies have developed their own versions of an interactive whiteboard; some of the most popular brands are SMARTBoard by SMART technologies, ACTIVBoard by Promethean, eBeam by Luidia, and mimio Board by mimio.  The technology is picking up quickly and many electronics manufacturers, such as Panasonic, Polyvision, 3M, Hitachi, Samsung, along with several others, have begun manufacturing interactive whiteboards.  A handful of board types are in circulation, as well – front or rear projection, interactive plasma displays, dry erase boards, Bluetooth/USB tablets, just to name a few – but, regardless of the brand or type, the technology behind the interactive whiteboard is all very similar.  An interactive whiteboard is a large projector screen that synchs up to a computer and a projector.  Just like a typical projector set-up, the image from the computer screen is displayed on the interactive whiteboard; the main difference in this case, however, is that teachers and students can “write” on the interactive whiteboard using special pens, fingers or other devices.  The interactive whiteboard allows users to manipulate objects directly on the screen rather than being limited to control from the computer screen.  This is directly applicable to the classroom because it allows for more autonomy to be given to students – they can control the on-screen images as well as their teacher – and it allows the teacher to get out from behind the desk or computer screen.  All work done on the interactive whiteboard can also be saved for future use, and a multitude of programs is available for use with the interactive whiteboard, making for nearly endless possibilities for its use.


One other term worth defining is the term “interactive”, as it is a key component of the main topic of this paper.  In a classroom, many forms of interaction are possible – students can interact with one another; the teacher can interact with the entire class at once or with individual students or groups of students separately; students can interact with the classroom environment, meaning whatever tools are available in the classroom, especially an interactive whiteboard, if one is present; or the teacher can interact with the classroom environment, specifically with a classroom whiteboard.  Essentially, classroom interaction boils down to students participating in the classroom.  This becomes especially important when comparing regular projectors to interactive whiteboards.        

Statement of position

Teachers almost always want the cold, hard facts.  Tell a teacher that she should get her students motivated to learn math and she will likely agree with you, but will request that you tell her the exact steps to take in order to make sure all of her students are motivated to learn.  This is where the main divide between theory and practice lies.  Due to the newness of the interactive whiteboard technology, specifically its introduction into the classroom, a large majority of the research on effective use of the interactive whiteboard is qualitative rather than quantitative.  What is clear, however, is that the interactive whiteboard is designed to address specific known problems that learners face in terms of motivation, interest, challenge, interaction, and brain-based learning principles.  The interactive whiteboard is also designed to support effective learning environments and make the curriculum accessible to all students.  Additionally, in an age where assessment has become a buzzword in the education world, the interactive whiteboard is designed to make assessments more formative and authentic, a change in the assessment method that research says is integral to the learning process (Shepard et al., 2005; Wiggins, 1998).  One large concern that teachers and researchers have is that whatever increases in student performance we may see in the initial stages, may disappear as the novelty of the new technology wears off on students.  This is a legitimate concern, but, if the interactive whiteboards are used to their full potential and if teachers are well trained on the many possible uses of the technology in their classrooms, it is highly possible that we see higher levels of success and learning from our students.  This paper will explain how interactive whiteboards can and should be used in the secondary mathematics classroom to improve student engagement and classroom interaction and, ultimately, learning.     

Learners and Learning


Despite a long history of theoretical disputes, Behaviorists and Humanists, as well as researchers interested in the Cognitive or Sociocultural perspectives agree on at least one thing when it comes to learning: learners need to be motivated.  Although what members of each school of belief have to say about motivation differs – Behaviorists say simply that students are motivated by rewards and incentives; Humanists talk about motivation in terms of individual drives and needs; Cognitive scientists approach motivation from a brain-based perspective and measure motivation in terms of expectancy of success and value of the task; and scientists from a Sociocultural perspective explain that learners are motivated by those things that society values and by the desire to be socially accepted – they all agree that motivating students is a very important part of the learning process.  

Dr. Theodore Panitz (1999) emphasizes that students need to be challenged and engaged in learning experiences that have personal meaning.  When students are engaged in a task that is personally relevant, they ask more and deeper-level questions than they do when performing a task that is not interesting to them or relevant to their lives.  Students who ask questions and search for meaning and answers are learning at an in-depth, contextual level, which leads to higher rates of retention and understanding than compared to surface-level learning.  Traditionally, secondary students struggle to find the motivation to learn mathematics and engage in their math classes.  While many middle and high school mathematics teachers lament at the fact that their students are not motivated to learn math, they, likewise, struggle with how to motivate students who do not see how to connect mathematics to their everyday lives.  Many of today’s students are no longer satisfied with examples of measuring flagpoles or determining the point at which two trains approaching from different stations at different speeds will cross paths.  Today’s learners are motivated by video games and intricate graphic displays, and, since the introduction of the interactive whiteboard to math classrooms, there has been a noticeable increase in student attention rates in the math classroom (Becta, 2003; Beeland, 2002; Edwards, Hartnell, & Martin, 2002; Kennewell & Morgan, 2003; Knight, Pennant, & Piggott, 2005; SMART Technologies, 2006; Tate, 2002; Painter, Whiting, & Wolters, 2005; Zirkle, 2003).  Some theories behind why the interactive whiteboard engages students so well come from brain-based education principles. 

Until recently, educators did not focus a great deal on how the brain processes and attends to information, but research has shown that knowing how the brain works can help teachers to teach more effectively and, thus, help learners learn more efficiently (Holt & Kysilka, 2005; Wolfe, 2001).  Three key components to brain-based education are novelty, intensity, and movement.  Novelty is a great attention-grabber; our brains naturally attend more keenly to new stimuli.  If teachers can make the information that they wish to convey to students more novel, the learners are more likely to pay close attention to the information.  In and of itself, attention does not translate into learning, but a learner who is paying attention to the material is more likely to learn it than a learner who is inattentive.  Teachers and students alike praise the interactive whiteboard for its ability to capture learners’ attention (Edwards et al., 2002; Knight et al., 2005; Miller & Glover, 2006; Miller et al., 2005; SMART Technologies, 2006).  Students who have interactive whiteboards in their classrooms report that math class is fun and that the whiteboards help them learn (Beeland, 2002; Latham, 2002; Tate, 2002).  Some teachers even report that students beg to use the boards for lessons (Painter et al., 2005; Robinson, 2004).  Obviously, the interactive whiteboard is a tool that can be used in the math classroom to effectively gain students’ attention and get them interested.  Motivating the students and keeping their attention is quite dependent on how the teacher presents the material and whether the teacher makes the connections between the math and the students’ lives apparent and meaningful.

The second brain-based component is intensity.  Intensity can be increased in many respects.  For example, a teacher can increase the intensity level in a classroom by brightening the lights, to make students more alert, or by raising or lowering her voice to put emphasis on certain words or to make students have to concentrate very hard to hear what she is saying.  An interactive whiteboard can be used to increase the intensity, as well: the colors on the screen can be bold and certain words can be highlighted to attract attention.  Additionally, sound can be incorporated into the slides or flipcharts to add dynamics and increase student attentiveness.


The third and final brain-based principle discussed here, movement, is something that is not talked about often in middle and high school classrooms, especially in math classrooms.  Movement in the classroom is typically associated with elementary school classrooms during playtime or recess, or with physical education classes and after-school sports.  However, movement is equally important in secondary education, as movement alters blood flow to the brain, which helps with alertness and attention in class.  Movement can be as simple has shifting weight in a chair or tapping a foot on the ground, but standing up and walking gets even more blood flowing.  The interactive whiteboard is an ideal tool to assist with movement – the interactive nature of the board allows a student to walk up to the board and illustrate an example or test a conjecture by tapping or writing on the board’s surface.  With a simple projector and computer set-up rather than an interactive whiteboard, the teacher is the sole controller of the movement and dynamics displayed on the screen, since the only way to control what the screen displays is through the teacher’s computer.  The interactive whiteboard is so new and exciting that many students – even middle and high school students, who are often very reluctant to leave their desks and stand in front of their peers – ask to be called on and volunteer to test their skills and knowledge just to have a chance to play with the board and its many features (Smith, Higgins, Wall, & Miller, 2005).  In this respect, the interactive whiteboard is ideal for encouraging movement, and thus increasing blood flow to the brain and the likelihood of students staying attentive in class.  


Lastly, learners benefit from appropriate levels of challenge.  Lev Vygotzsky’s research describes a particular point where teachers should aim their instruction: teachers should teach to the space between actual and potential development so as to always push students slightly beyond their current levels of development and knowledge in order to promote further learning and development.  Students who are not challenged become bored and disengaged and students who are challenged too much give up and, similarly, disengage from the learning process.  Today’s teachers face a tough challenge, as standards nationwide have become more demanding and the material to cover in a school year seems to be exponentially increasing.  This dilemma often causes teachers to skim over material very quickly, without pausing to check for student understanding.  Those students who need more of a challenge are easily bored when only surface information is skimmed, and those students who are easily challenged get lost when the material is passed over too quickly.  The challenge for teachers is to design lessons that cover the necessary standards and are fast-paced enough to keep all students interested, while still keeping the lessons in-depth enough to make sure all students can follow along and fully grasp the material.  


The interactive whiteboard is a wonderful tool for keeping the lessons fast-paced and challenging, while making the material easy to follow and understand.  In reality, lessons taught with the interactive whiteboard are not necessarily quicker in pace, but the organizational components of the whiteboard allow for smoother transitions and far less time off-task in the classroom (Ball, 2003; Latham, 2002; Miller et al., 2004; Miller et al., 2005; Robinson, 2004).  Differentiation is also easily accomplished using the interactive whiteboard: learners who need extra review of material or who need frequent reminders of what was discussed in previous lessons have easy access to all of the notes that were taken on the board throughout the lessons.  The unique capability of the interactive whiteboard to save all notes on flipcharts gives the interactive whiteboard a major advantage over typical dry-erase boards or other simple projector screens (Becta, 2003; Beeland, 2002; Greiffenhagen, 2000; Kennewell & Morgan, 2003; Knight et al., 2005; Miller et al., 2004; Miller et al., 2005; SMART Technologies, 2006).  On a related note, the interactive whiteboard, unlike normal dry-erase boards, never runs out of writing room – there is no need to erase valuable work on the board in order to make room for new problems (Robinson, 2004).  Lastly, teachers and students – especially those students with vision-related IEPs – praise the interactive whiteboard for its large, bright, clear display (Kennewell & Morgan, 2003; Miller et al., 2005; Painter et al., 2005; Zirkle, 2003).  The interactive whiteboard is clearly a wonderful tool for reaching out to all learners and for making learning more enjoyable, more attention grabbing, appropriately challenging, and more easily accessible for all learners.        
Learning Environment


Aside from having lessons that are engaging, challenging, and accessible, in order to maximize the likelihood that effective learning will take place, learners need to have an environment that feels safe and supportive.  In other words, the classroom needs to be a place where students are free to try new things and make mistakes.  This also means that the students need to be given some control and autonomy in the classroom so that the teacher is not seen as the sole owner of the “right” answers.  In mathematics, students often assume that there is only one right answer and only one way to get that answer, which makes it difficult for them to feel as though they have any control over their own learning; having an interactive whiteboard in the math classroom is a great way to let students overcome this assumption.  Once students recognize that the classroom is a safe place, they can take risks and go to the interactive whiteboard at the front of the room to test theories and ideas.  Using the interactive whiteboard to experiment with new ideas is a great way for students to see how their actions directly affect results – the interactive nature of the board allows students to directly manipulate input data to alter outcomes.  Students can immediately see whether or not their theories need to be altered because the feedback (output) is immediate and visually displayed (Knight et al., 2005; Miller et al., 2005).  Painter and colleagues (2005) even found that the interactive whiteboard helps to create a classroom community that is supportive of all students, thus allowing all students to take risks and be willing to make mistakes in the interest of learning.  This type of collaboration is desirable in any classroom, but especially in secondary mathematics classrooms, as math is stereotypically an individual subject, where students sit quietly and takes notes while the teacher lectures.  The interactive whiteboard is a great tool for encouraging group work and collaboration in the secondary math class.


Collaborative learning is a great foundation for building a supportive learning environment.  From a Sociocultural perspective, all knowledge is group knowledge, meaning that everything we know and learn is constructed by society.  From this perspective, classroom collaboration is a necessity: classrooms should be based on class discussions and group work with little to no time devoted to lectures.  This, of course, is on one extreme of the spectrum, and this paper is not taking the perspective that any lecture is unproductive.  However, it is important to note just how important it is to encourage group work and social interaction in the math classroom: students who participate in group learning are developing critical thinking skills, improving their attitudes towards the subject matter, and are helping to construct their own knowledge, which has been shown to help students better understand material (Bishop, 2000; Panitz, 1999).  The interactive whiteboard, as Greiffenhagen (2000) and Painter et al. (2005) point out, makes it possible for students to construct their own knowledge – when students are the ones deciphering the problems on the board rather than copying down what the teacher writes, the class owns the knowledge they create and the students have the authority to alter their answers or change their approaches before coming to a class agreement.  With the interactive whiteboard, teachers are likely to use the “hide and reveal” feature to pose problems to students in order to start class discussions about how to go about solving a problem, rather than telling the class the steps to take in order to solve a problem then presenting a few examples (Ball, 2003; Edwards et al., 2002; Miller et al., 2004; Smith et al., 2005).  Finally, Brophy (2004) notes how collaborative learning helps appeal to students’ social development needs.  When building a learning environment, it is vital for a teacher to remember that students need social interaction to thrive, and controlled group work using the interactive whiteboard is a great way to incorporate students’ social needs into their academic requirements. 

Curriculum and Instructional Strategies


Fitting a national or state curriculum to a classroom of thirty or more students can be a daunting task for any teacher.  A secondary math teacher has an especially difficult job, as many students are jaded by the time they reach middle or high school math and may have already labeled themselves as “mathematically challenged” or may have already decided that they will never need to use math in their future lives, so they come into the math classroom with closed minds and stubborn attitudes.  Secondary math teachers need to step into this situation and show reluctant students that they can learn and they can succeed in math.  Scaffolding instruction is a great way to show students that they are capable of succeeding in math, and the interactive whiteboard is a fantastic resource for teachers to use when scaffolding instruction.  


Scaffolding can help teachers to teach to a student’s zone of proximal development, as the teacher provides an academic support system for the student to achieve at a level beyond what he or she could achieve without the teacher’s support.  The interactive whiteboard has the capacity to act as the teacher in such a situation – a student can work on a problem on the whiteboard and, by tapping key points on the board or using applications such as “hide and reveal,” can get hints or helpful guidance from the board and can proceed to make academic progress.  By allowing the interactive whiteboard to take on the role of “teacher,” a classroom teacher can step back and help a student to become more self-sufficient in terms of learning and the student can build self-esteem in the process (Knight et al., 2005).  A teacher, however, must carefully monitor students working with the interactive whiteboard, as students still may need extra guidance or assistance in how best to self-teach using the tool.


One thing that teachers must be very aware of is that simply installing an interactive whiteboard in the classroom will not automatically make the lessons better and the students more engaged or able to learn.  There must still be careful planning behind every single lesson, and teachers need to adjust their pedagogical practices in order to utilize all that the interactive whiteboard has to offer.  Simply standing in front of the interactive whiteboard and lecturing to the students, with lecture notes projected on the screen, will not magically help the students – teachers need to understand the technology and how it can be used effectively in the math classroom (Schenk, 2007).  Robinson’s research (2004) shows that there are no changes in student achievement when the only thing altered in the classroom is the use (or not) of the interactive whiteboard – keeping the teaching method stable between control and experimental groups shows no change in performance among the students.  Other research, though, has shown that many teachers’ attitudes change when they begin teaching with the interactive whiteboard (Becta, 2003; Miller & Glover, 2006; Miller et al., 2004; Miller et al., 2005; Painter et al., 2005; SMART Technologies, 2006) and teachers become more excited about teaching and more engaging to students when they teach.  The interactive whiteboard can get teachers just as excited and motivated as students, which, in turn, can alter the instructional strategies the teachers use, possibly improving instruction.  That being said, it is imperative that teachers have adequate training for how to effectively utilize the interactive whiteboard (Miller et al., 2004; Miller et al., 2005; Painter et al., 2005; Smith et al., 2005) and training sessions may be most beneficial if separated by grade level and subject area (Schenk, 2007).  Overall, it appears that one way to get students more engaged and involved in the learning process is first to get teachers more excited and willing to change their instructional strategies and pedagogies.  Providing teachers with interactive whiteboards and providing the necessary training for how to effectively utilize the technology is a great way to increase the likelihood that teachers will change their approaches and attitudes towards teaching.
Assessment


Many teachers’ current attitudes towards teaching have gone sour in large part due to recent laws passed dealing with high stakes assessments.  Certainly, most teachers would not propose to rid the education system of all assessments, but schools and teachers are struggling to find ways to assess students accurately and efficiently in a regular, timely manner.  Grant Wiggins (1998) paints a picture of an ideal educative setting – teachers set clear and manageable goals for their students and students know exactly what is expected of them; because students know what is expected of them, they can self-assess and check how they are progressing as individuals in their learning; assessments are authentic, meaning that teachers are constantly showing students how the material learned in class applies to everyday life; formative assessments are prevalent, so teachers give students constant feedback as to how they are performing, and the teachers receive feedback from students’ performances that let them know how well they are teaching the material.  Sadly, most teachers would agree that the picture Wiggins paints is a fantastical ideal.  

Clear and reachable goals, and authentic and formative assessments are all things that teachers would like to incorporate into their teaching, although it is not always easy to do so.  The interactive whiteboard, however, is a tool that can help teachers step towards making their classrooms more like the one Wiggins describes.  Teachers can use Internet resources to find “real world” issues of interest to students and use the interactive whiteboard to present these issues and facilitate class discussions about how to go about solving them.  Students can choose a topic that interests them and then the class can find ways to use math to address the topic.  For example, if a student poses the issue to the class that their town has no skate park, the class can decide to use the large interactive display to search for local websites about parks and recreations.  The teacher can then decide that the class should draft a letter to the mayor, outlining how a new skate park could be built in the city – the class would have to use statistics to estimate how many people in the city would use the park and, thus, how large the park would need to be.  They would have to use the Internet to search for contractors and building costs in order to determine what the budget for such a project would be.  The interactive whiteboard could be used extensively for such a project – graphs and charts and budget spreadsheets could all be created by students and manipulated and changed by students.  The possibilities are nearly endless, but the above example highlights just one way in which the interactive whiteboard can be used to aid teachers with authentic assessment.

In addition to assessments being authentic, assessments should be formative.  This is not to say that summative assessments should be eliminated from the curriculum entirely, but there should be more of a focus on frequent formative assessment (Shepard, Hammerness, Darling-Hammond, Rust, Snowden, Gordon, Gutierrez, & Pacheco, 2005).  The interactive whiteboard can be used very easily to help promote formative assessment in a classroom.  Teachers can utilize the “hide and reveal” feature of the flipcharts to pose a problem to the class and allow students to formulate their own solutions before revealing the answer (Ball, 2003; Edwards et al., 2002; Miller et al., 2004; Smith et al., 2005).  A few teachers (Painter et al., 2005) report high success levels with ACTIVotes – a program connected with the interactive whiteboard that allows students to use individual remote controls to “vote” for their answers to a question posed on the board.  ACTIVotes is a way for the teacher and students to get an instant view of how well the class is doing as a whole on a particular topic.  Additionally, the program is anonymous, so students do not need to feel like they are being singled out in class for a wrong answer, and this is a great way to make sure that all students’ answers are heard and all participate in class.  This is just one of the many software programs available to use in conjunction with the interactive whiteboard, but the many uses of this one program give a hint as to how many more possibilities there are for formative assessment when using all that the interactive whiteboard has to offer.  
Implications for future practice


The interactive whiteboard has so much to offer to secondary mathematics teachers: access to a world of internet resources, the ability to organize and synthesize lessons like never before, effective and efficient ways to assess the progress of learning, and, especially, ways to engage and motivate students in the math classroom.  Knowing this, if I find myself teaching secondary mathematics in a school that has interactive whiteboards installed in the classrooms, I will surely seek out as much training as I can in order to utilize all of the features of the board.  I will also be sure to take time on my own to explore several possibilities and seek out helpful software packages, like ACTIVotes, to use in my classroom.  I will also look to other teachers who already use the interactive whiteboards to ask for suggestions or help in coming up with enticing and effective lessons for my students.  Mostly, however, I will go into the situation knowing that my teaching methods will have to change in order to incorporate the technology into my lessons in a way that increases student motivation and encourages authentic and formative assessment.  I know now that simply having the equipment in my classroom will not “magically” improve learning – I, the teacher, will need to make sure that I am doing all I can to effectively use the technology available to me.


If, however, I find myself in a school that does not already have interactive whiteboards installed in the classroom, I will bring to the table my knowledge of the research that has been done that shows increased levels of student and teacher motivation in classrooms with the technology.  I am well-aware of the high cost of the technology, but I will do my best to convince the principal that the school should allow me to test out the technology with my students in order to show how student engagement can be increased.  I will, of course, present some of the limitations of the technology to the principal, such as: the hassle of cords and projector stands if the board is not permanently installed; the high cost of the boards and equipment (computer, projector, software); the necessary training and ongoing support to equip teachers with sufficient knowledge about how to effectively use the technology; the size of the boards – although large, they are still not as large as a typical dry-erase board; and the fact that only one person can write on the board at a time, although there is research being done to try to overcome this factor (Robinson, 2004).  I will hope that these limitations do not discourage the principal from granting me a trial run in order to show all the possible gains that can come from using an interactive whiteboard in the mathematics classroom.

Wherever I end up, though, I now know what resources are available and what the research is saying about possible ways to motivate and engage students.  I will not let the recent education policies on standards and assessments discourage me, because I understand that there are tools to help reach these lofty goals.  Mostly, I will maintain a positive attitude, knowing that educational technology is progressing in a direction that is making it easier for teachers to build strong learning communities for the next generation of students.
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