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Abstract 

This report shows the importance of using interactive whiteboards in the grade school setting. 

Terms are defined pertaining to the components of the boards and models. Manufacturers are 

outlined regarding the hardware components of the boards and the software components. 

Discussion is raised regarding whether these units are worth the investment and the current 

costs associated with purchase and maintenance. With the push for technology here in the 

United States and around the world, the grade school setting is the best place to optimize the 

learning of technology. Many children today have families who cannot afford the purchase of a 

computer and high-speed internet in their homes. With technology in the classrooms, these 

children have a place to learn technology in relation to their every day learning. This report will 

then reflect on the positive and negative impacts presented to students in relation to use of the 

whiteboards on a daily basis. 
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Introduction 

Interactive whiteboards are the turning point in learning in the grade school environment. 

Students need an alternative way of learning. Students become bored at the same routine day 

after day. This routine involves the teacher standing in front of the class, lecturing to them their 

lessons. All of this changes with the use of an interactive whiteboard. There is still the need for 

the teacher to be at the head of the class, lecturing to the students. These presentation 

techniques, however, change with the use of the interactive whiteboards. Also, they have the 

capability to allow the students greater flexibility in participating with the lesson. Lessons 

become fun when the students get to write on the boards. Lessons become clearer with the use 

of true 3D effects that cannot be had on traditional chalkboards or whiteboards. Students have 

the opportunity to create their own presentations, presentations that are deemed professional 

by some observers. The only way students will grow and learn and become more competitive as 

they are ready to join the workforce is to learn and use technology every day. Students can do 

this with interactive whiteboards. 

Terms Related to Interactive Whiteboards 
There are a number of terms that will be used within this paper. Among the terms, definitions 

for the pieces of the whiteboard will be explained. The terms have been broken down into the 

components section and the models section. 

Components 

• Interactive Whiteboard (IWB) – “is a large, touch-sensitive board which is connected to 

a digital projector and a computer that displays the image from the computer screen on 

the board, while allowing the facilitator or teacher to control the computer by touching 

the board, either directly or with a special pen” (Hall and Higgins 104) 

• Digital Ink (Electronic Pen, Stylus) – a specially designed tool used to write on the IWB, 

allowing for color, specified by the pen, to show up on the screen, allowing greater 

flexibility with working with the interactivity of the board and allowing the user to write 

on top of software programs being used, the internet, and videos 

• Pen Tray – the location on certain models of IWB that hold the electronic pen and eraser 

Models 

• Front Projection – with this type of unit, the components of the entire system include a 

computer, whiteboard and projector that is typically mounted in the ceiling of the room 

where the projector communicates between the screen and the computer the requests 
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given by the user. Typically, the projector is separate from the whiteboard, but can also 

be mounted on top of the whiteboard, depending on the model. 

• Rear Projection – even though IWBs are the same, a rear projection whiteboard hides 

the projector behind the screen, so users won’t have a skewed image 

• For Flat-Panel Displays – this is a protective overlay, giving the whiteboard interactive 

functionality if the user has a plasma or LCD display and works the same as the front 

projection and rear projection models 

Components and Manufacturers 

There are a number of manufacturers of an interactive whiteboard. Along with the hardware 

components, there are manufactures of the software, used by the aiding computer to manage 

and run the whiteboard. There are three main companies in the manufacturing of the 

hardware. They are SMART Technologies, Numonics Corporation and PolyVision Corporation. 

Regarding the manufacturing of accompanying software, they include SMART Technologies, 

MindShare Learning and Promethean Inc. For these companies, manufacturing of the 

components are completed in Canada and the United States. 

Hardware Manufacturers 
The leading manufacturer of IWBs for schools is SMART 

Technologies, in business since 1991. They produce a 

number of different models of IWBs. Depending on the 

circumstances of the school, an observer may most likely 

find one of two different models in use, a front-projection 

unit and a rear projection unit. Both units allow the use of 

the finger as a computer mouse, allowing writing, erasing 

and other mouse functions directly with the finger. 

Information about specific models, components and 

explanations can be found at SMART Technologies’ Web 

site: www.smarttech.com. The company’s name for these 

interactive whiteboards is the SMART Board. Among the 

leading manufacturers of IWBs, SMART Technologies 

appears to be the leader in providing the highest number 

of whiteboards to schools. As of winter 2006, Lexington 

County School District in Calgary, Canada, equipped 

classrooms with 300 SMART Boards. At the same time, 

 

Figure 1: 600 series interactive 

whiteboard from SMART 

Technologies 



The Effectiveness of the Interactive Whiteboard in K-12 Schools 6 

SMART Boards have been installed in over 150,000 classrooms in the United States and in over 

75 other countries (Computer News 45).  

Figure 1 shows the 600 series interactive whiteboard from SMART Technologies. As shown, one 

configuration is on wheels, allowing the unit to move. However, the unit can also be mounted 

permanently to a wall. At the bottom of the screen, the user will find a pen tray, where the 

electronic pens and eraser are stored. When a user picks up the pen or eraser, the board 

communicates with the computer, telling the computer the user wishes to use remote tools. 

Also, there are buttons on this tray to enable a virtual keyboard to appear on the screen. This 

allows users to be remote and not corded to a stationary computer keyboard when typing. 

Cleveland State University has two interactive whiteboards in use. They are located in the 

college’s library. These models are considered rear projection units and resemble big screen 

televisions. 

There are a number of other manufacturers of the hardware components required for the 

interactive whiteboard. Two of these manufacturers are Numonics Corporation and PolyVision. 

Numonics Corporation, in business over 35 years, started designing interactive whiteboards in 

1994. They call their IWBs Interactive Presentation Managers. Numonics IWBs are used not only 

in the education market, but also in the corporate world for training and presenting. 

Information about specific models, components and costs can be found at Numonic’s Web site: 

www.numonics.com. PolyVision Corporation was founded in 1954. The company calls their 

IWBs Walk-and-Talk Interactive Whiteboards. PolyVision states their IWBs require little or no 

training and can be used to the advantage of any user. Additional information regarding specific 

components and models can be found at Web site: www.polyvision.com. 

Software Manufacturers 
Software contained and running on the IWB is the force that drives the IWB. Without the 

software, the IWB would not function. There are three main manufacturers of software for 

these units. They are SMART Technologies, MindShare Learning and Promethean Inc. These 

companies have developed software that allows the user of the IWB to: 

• Use a finger as a mouse, writing directly on the board 

• Access computer programs, the Internet and videos directly from the board 

• Write directly on the board with the use of a digital pen 

• Rotate 3D objects to give full perspective 

• Lasso and move written text and drawings 

All of these companies have specific software for use with the hardware components already 

mentioned. Additional information and specifics can be found on each company’s Web site: 
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SMART Technologies at www.smarttech.com, MindShare Learning Consulting at 

www.mindsharelearning.com and Promethean at www.prometheanworld.com.  

Costs Associated with Purchase and Maintenance 
Depending on the model, components and requirements of the unit, the costs associated with 

purchasing and maintenance vary. As with purchasing computers, depending on your 

requirements for the IWBs, prices can range between $4500-$6900, and in some cases go 

higher. Also, pricing discounts can be considered based on the number of units purchased for 

the school system’s requirements. Maintenance pricing for components can start at $300 and 

go up from there. This is a sizeable investment a school is making for the system’s children. 

The Elyria Schools in Elyria, Ohio, recently purchased three new interactive whiteboards for 

their elementary school, Oakwood Elementary. These whiteboards are considered the front 

projection models that will be permanently mounted on their walls. The costs entailed 

purchasing the interactive whiteboard, projector, computer and training. Each whiteboard 

purchased cost $4583. Along with this purchase will be ongoing maintenance costs. The main 

maintenance cost will be the purchase of the light bulbs for both the IWB and the projector. 

The group responsible for purchasing such items will see estimated costs for each light bulb at 

$300. At the same time, the IWBs at Cleveland State University are considered rear projection 

units. Estimated costs for purchasing the interactive whiteboard component run $6900. The 

costs associated with maintenance are also detailed based on the component needing repair or 

replacement. Again, the chief cost associated with maintenance is the purchase of the light 

bulbs. The cost for this model unit runs $500 each.  

IWBs Equalize Children’s Technology Access 

Importance has been added to children in knowing how to use technology. The younger a 

person is in learning technology, the better. The problem is, not everyone can afford a personal 

computer in their homes. Adding interactive whiteboards into the classroom setting, not only 

allows the children get the opportunity to use computers, but they have an opportunity to use 

technology to their advantage. Children have the opportunity to become facilitators and enjoy 

the process of learning. Many children, who might not have wanted to come to school, will 

want to come to school for the opportunity to use this technology (Thompson and Flecknoe 

31). In the long run, the children become better users of technology, giving them an advantage 

later in their life. Once they become adults, they have the opportunity to show employers they 

have learned technology throughout their schooling lives and can bring that knowledge to the 
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employment table. The social significance in this is better opportunities for employment, with 

better opportunities for higher salary and responsibility. 

Research on Overall Use and Effectiveness 

Today, more and more school districts are adding interactive whiteboards to their arsenal of 

learning tools to help in teaching the children what they need to know. Due to the nature of the 

competitiveness between schools districts, states and countries, the need for the most 

advanced technology is great. Administrators have seen the results of the use of IWBs in the 

classrooms. But just interviewing the teachers was not enough in determining the effectiveness 

of IWB use in the classroom. The students had an opportunity to be heard regarding how they 

want their education taught. Among the different reports, the majority of the results were 

considered positive. They included the ability to learn more visually, especially with math. The 

students termed the learning as “fun.” They even enjoyed the ability to get up out of their 

desks and move around during the learning. Even though there were more positive outcomes, 

negative outcomes regarding the use of the whiteboards were also voiced. The chief negative 

comment regarded when the hardware and software decided not to work. Part of the process 

in using the whiteboard is the calibration of the board. The students said that they were 

frustrated sometimes when the teachers didn’t remember how to use the unit or when there 

just wasn’t enough time in the lesson for everyone to have a turn at the board (Wall, Higgins 

and Smith 865). For all of the negative results, the positives far outweigh the negatives. 

In one report, a reference was made regarding the Rights of the Child, taken from the United 

Nations Convention, Article 12, 1989. Children’s voices need to be heard. The articles states 

“children and young people have a right to be involved in the decisions that affect them.” This 

article allows for them to have a right on decisions for them as individuals to decisions made 

about them as a group (Wall, Higgins and Smith 852). The research represented how the 

children had an opportunity to be interviewed regarding their learning experiences.  

Positive Outcomes 
Overall, the majority of comments from students regarding the IWBs included the better visual 

display capabilities, the ability to make the learning fun and the ability of greater participation. 

Of these three, the ability of the visual display with regard to learning was the highest-ranked in 

comments. 
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Visual Display 

When a comparison is made between the traditional chalkboards or whiteboards to IWBs, 

there is a distinct difference in how the teacher presents information to students. When 

instructing math, on a traditional board or whiteboard, the teacher has to estimate sizing when 

creating graphs and charts. With an interactive whiteboard, the teacher can create graphs and 

charts to their exact sizes. Also, when teaching math, specifically when learning topics like 3D 

shapes, the teacher has the capability to rotate a sphere, to show the students what the sphere 

looks like in the correct way. Teachers can only estimate on a chalkboard what the 3D shape 

would look like (Wall, Higgins and Smith 861). In the English and language lessons, on a 

traditional board, the teacher will write words on the board. If those words need to be moved, 

the teacher then needs to erase the word or phrase and rewrite the information elsewhere on 

the board. With the IWB, the teacher can take any information, not just the written words and 

phrases, by using a digital pen and “lassoing” and moving the information. There’s no need to 

erase and rewrite.  

The visual display becomes specifically important for special needs children and deaf children. 

In a traditional classroom, the teacher would have to stand at all times in front of the children 

who are deaf. Because of the hearing problems, the teacher has to spend longer with lessons, 

explaining to the children the importance of that lesson. With an IWB, the teacher no longer 

needs to be in front of the classroom. Also, the teacher does not have to spend extended 

periods of time using sign language to explain the lesson. The teacher now has the capability to 

use visuals to present the topics to be learned. One teacher in one report talked about how the 

students learned the periodic table of elements with the interactive whiteboard. They could see 

how the elements were grouped together, utilized the highlighting capabilities and were able to 

distinguish between the groups (Liles 50). 

Making Learning Fun 

The process of using the IWB has turned learning into fun for students. The students feel a 

chalkboard or whiteboard is considered boring. With an IWB, they compare the unit with fun. In 

one report, a student was quoted as saying, “It’s like better than the normal whiteboard 

because on that whiteboard all you can do is write and draw like boring pictures but on that 

one (IWB) you can do loads of different kinds of stuff and you can play games on it.” (Hall and 

Higgins 106) Students see the versatility and fun associated with the IWBs. Other types of fun 

include watching videos through the IWB. When showing a video, the teacher has the capability 

to pause a video. Then, with the use of the digital pen, the teacher is able to write on top of the 

video, making notes, drawing arrows–whatever the teacher needs to do to present his/her 

point of view. The students all enthusiastically stated they thought it was fun to touch the IWB 

(Wall, Higgins and Smith 859). 



The Effectiveness of the Interactive Whiteboard in K-12 Schools 10 

Participation 

Participation is a definite bonus with an IWB. Because the learning process becomes more 

team-centered, the student has the opportunity to become an equal in their learning. 

Currently, with a traditional chalkboard or whiteboard, the learning process is more of a 

teacher to student role, where the teacher pushes learning to the student, whether the student 

wants the information or not. With an IWB, the process can still be the same; however, there is 

a student-to-teacher role coming into play. The student becomes willing to want to learn. When 

lessons are taught on the board, students have more of an opportunity to become the teacher, 

by getting up from their seats and going to the board. The students get an opportunity to use 

the board during lessons. In turn, this gets more students wanting to get up and have the same 

opportunity. Students have more flexibility to learn by movement. Also, the students have a 

desire to have their work shown on the IWB itself was seen as a motivating factor for a positive 

outcome (Wall, Higgins and Smith 858). 

Negative Outcomes 
With all of the positive outcomes, there are three negative outcomes. The main outcome 

occurs with regard to technical issues. Others negative issues include the level of knowledge of 

both the teacher and student. Also, even though participation is a positive outcome, it is also 

seen as a negative outcome. 

Technology Issues 

The chief technology issue involves the capability of the computer and its communication with 

the IWB. With the use of an IWB, the classroom requirement is to have a stationary computer 

within the room, setup to the IWB. Computers have been known to crash, requiring the teacher 

to stop all lessons and restart the computer. When the IWB is first turned on, the teacher has 

the task of calibrating the unit. When the teacher does this, the system goes through a process 

of placing targets on the IWB screen. The teacher takes the digital pen and hits the targets with 

the pen. In some instances, if a glitch happens with the IWB, the lesson has to stop, requiring 

the teacher to calibrate the unit again. When this happens, all learning stops, and the children 

become frustrated (Hall and Higgins 108). 

Level of Knowledge 

Students felt the level of technology knowledge a teacher brought to the learning process was a 

hindrance of their learning. In some cases, the classrooms shared the IWBs. With this thought in 

mind, the teachers did not use the IWB on a daily basis. The only way to keep knowledge 

current is to use the board daily. Teachers have been hesitant in learning the technology. Even 

though the students are eager and want to learn, the older teachers, many of whom might not 

even enjoy the idea of using computers, try not to even learn how to use the IWBs. The 
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students also talked about how the teacher moved too quickly within their lessons (Wall, 

Higgins and Smith 865). Teachers and students may also have negative connotations on the use 

of the boards. “It can give you headaches if you keep looking at it for a long time and can give 

you fits (boy, age 11).” (Wall, Higgins and Smith 865) 

Participation 

With the positive outcome that comes with participation, participation was also considered a 

negative outcome. In a typical student’s day, they attend school for approximately six hours a 

day. With that in mind, the students have many different requirements of them each day. 

Teachers have to place specific time restraints on the students for learning. Larger classes are at 

a disadvantage when there are more students than time for everyone to use the IWBs. Not all 

students may have an opportunity to work at the IWB for every lesson. While every student 

may want to have a turn, not all students get a turn. “I wish I could have a go because it would 

help me to do it (boy, age 11).” (Wall, Higgins and Smith 864) Because more students want to 

be involved, timing becomes more important in their learning. More students are interested in 

IWBs, wanting to be involved in the learning, but not having enough time to participate. 

Conclusion 

In conclusion, there are many factors that make up the overall effectiveness of the IWB in the 

K-12 classroom. While the greater percentage of responses from students and teachers are 

positive, there are also a number of negative responses at the same time. The students’ 

participation was considered a positive and a negative. While the students enjoyed the idea of 

being able to get out of their seats and help facilitate the learning process, students also 

realized that not every student on every occasion has the ability to do this. The students realize 

there is a shift from a directly teacher-to-student learning, where the teacher is pushing 

learning onto the student to more of a group working. The students and the teacher learn 

together, new ideas from the teacher, the new technology for both the teacher and students 

and the ability to make learning fun. All of this comes from one IWB. The students did feel that 

issues with technology breaking down was a hindrance, the overall results from the quoted 

studies show that the students and teacher accept this technology into their everyday lives of 

learning. 
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