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ABSTRACT 

DENISE DURDEN BUFF 
INVESTIGATING THE EFFECTS OF INTERACTIVE WHITEBOARDS ON 
STUDENT ACHIEVEMENT 
Under the direction of ROBERT J. CEGLIE, Ph.D. 

The purpose of the research reported in this study is to investigate whether the classroom 

instructional use of interactive whiteboards (IWB) in science lessons improves student 

learning in those areas as measured by student scores on teacher made pre and post-tests. 

The study examines the test scores from an IWB experimental group and a traditionally 

instructed control group who are under the classroom instruction of a single teacher in a 

7lh grade small rural school district in southeast Georgia. Comparison scores between the 

students, who were taught using interactive whiteboards and those who were not, might 

have possibly supported one of the two classroom pedagogical tools as being more 

effective. In addition to the qualitative data, a teacher interview, para-professional 

interview, and a student survey were conducted to add a qualitative piece in support of 

the research. In the end, the control group consistently scored higher on the assessment 

piece. 

Key words: Interactive Whiteboard 
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Investigating the Effects of Interactive Whiteboards on Student Achievement 

CHAPTER 1 

INTRODUCTION 

Study Background 

Four years ago, the teachers within a rural Georgia town received an interactive 

whiteboard (IWB) in their classrooms with very little training to accompany this new 

technology. There was a great deal of excitement from the teachers and students who had 

these new tools installed in their classrooms. The feelings from both teachers and 

students were positive but unsure of what these changes would mean to the current 

pedagogical trends. 

I noticed that my students became more interested in daily lessons, as I was able 

to provide my students with instant real world information and display it directly on the 

board. The typical lessons may have involved traditional textbook curriculum, but these 

statewide standards could now be taught through the use of the interactive whiteboard 

and modern media. Students could see how science was important in their daily lives. 

Current developments in disease research, environmental concerns and endangered 

species rehabilitation could now be presented in the classroom to give "real world" 

meaning to age-old standards. The Internet provides the classroom teacher with up to date 

connections between the standards and current discoveries. 

With the IWB, one can present "real time" nature of technology. When 

1 
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students are not in school they are deeply ingrained in a world where they have access to 

high-speed global network where they can have instant communications and engaging 

multimedia. Our students today have the ability to access enormous quantities of 

information thorough computers, mobile phones and social networks. Information on 

demand, multitasking, and collaboration all act as calling cards for our students today. 

Unfortunately, when they enter the classroom all too often it means they must "power 

down" (Betcher & Lee, 2009). 

Rationale 

From this introduction to new technology, I began to feel as if the students in my 

classrooms, which were now using the IWB technology, were more successful than what 

had been experienced before its use. Using the IWB, I saw classroom overall averages 

increased and fewer students in the class were having difficulties understanding the 

concepts. Classroom behavior also appeared to improve, as fewer students were 

redirected during a lesson. What was different? Certainly the material was the same. This 

instructor had been teaching for 20 years and very little else had changed when 

comparing instructional practices used in the classroom. Had the teacher changed due to 

this new technology and had it changed her attitude? Were students more successful due 

to the attitude of the teacher or did the student attitudes change? Is it possible that the use 

of this new technology had created some changes in how the material was being 

conveyed to the students? 

These questions and others have fueled the desire to research the influence of the 

IWB on instruction. This researcher believes that comparing data from classrooms, which 

rely heavily on this technology with data from classrooms with ones that continue to use a 
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traditional non-technology driven instructional method, will provide insight into what may 

influence the academic achievement of students. Any classroom methods, which increase 

student achievement, can only be seen as an advantage to both the teacher and the student. 

Understanding how the students might be affected in a positive way would support the 

need for this technology to be spread throughout other classrooms and supported by local 

systems through financial means as well as training for the educators. 

There are potential disadvantages brought about by the introduction of this new 

technology. When new equipment is introduced, it is often expensive. Although the 

technology provides valuable resources, there are often apprehensions, which necessitate 

and examination of the actual needs and desired wants of the classroom teacher. Is the 

request based on equipment that is 'technology- led' (i.e., it is introduced because it is 

available) or is it 'education-led' (i.e., it is introduced by the teacher) because it is known 

to meet the professional needs of teachers and the educational needs of children better 

than existing educational tools (Gillen, Kleine, Staarman, Littleton, Mercer, & Twiner, 

2007)? 

Today there are wide ranges of multimedia Internet resources available for 

classroom use and it is the shifting status of traditional resources that disturbs learners' 

and teachers' established ways of framing knowledge and learning (Somekh, 2007). 

Teachers may also resent change if the findings require them to abandon their own 

practices for ones that they are less comfortable with. As posited by Somekh (2007), 

these changes may be even more debatable when related to technology. The entire 

relationship between teacher and student changes from facilitator of knowledge to co-

learner and advisor. 
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It was the goal that through this research the researcher would gain a better 

understanding of technology's influence on instruction. Using the data reported from this 

research study, the potential benefits from the use of technology will be explored. This 

information is important to provide a rationale to support the best design instructional 

methods for the success of all students. This project considers the following research 

questions: 

1. Does the use of interactive whiteboards as an instructional method improve 

achievement on science curricula as measured by teacher-generated assessments 

when compared to traditional/non-technological classroom instruction? 

2. Is there a long lasting effect on a student's long-term achievement of the 

content as a result of the method of instruction? 

A small body of research has explored the use of the IWB and its influence on 

instruction. According to Marzano's Preliminary Report of the Evaluation Study of the 

Effects of Promethean Active Classroom on Student Achievement (2009), there is a 

significant difference in achievement in some students taught using the interactive 

whiteboard lead instruction. When using the interactive whiteboard in the classroom, it is 

easier to establish student understanding, reinforce learning, and make connections to 

relevant information found in the text material (Haldane, 2005). Another major benefit to 

the use of the IWB is the ability for simultaneous teacher and student interaction with 

text, images, and audio. According to Kozma (1994), inclusion of pictures and diagrams 

alongside text helps to increase recall. When pictures illustrate information central to the 

text, or if they represent new content that is important to the overall message, interactive 
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whiteboards can be credited with aiding informational recollections (Haldane, 2007). 

Statement of the Problem 

Science scores on the Criterion-Referenced Competency Test (CRCT) in one rural 

southeastern Georgia town have not shown significant gains in all demographic areas 

since the new content standards were introduced in 2005. Meanwhile, each classroom has 

been equipped with the interactive whiteboard technology necessary to support a 21st 

century classroom and motivate students to achieve. While there are a few of the teachers 

who have become quite adept in using the IWB and in preparing integrated lesson 

activities which utilize the technology to its fullest potential, there are still many 

educators in this middle school who do not use the technology to the best of its ability to 

promote student achievement. A number of the teachers are not convinced that the IWB 

enables their students to be more successful than traditional/non-technological classroom 

instructional methods. 

Problem in Perspective 

The critical problem, which has been left unsolved, is an evaluation of the 

effectiveness of the IWB in the classroom as an effective pedagogical method. Lack of 

training or lack of preparation time may be two of the key issues preventing teachers 

from "modernizing" their current teaching methods and adopting positive attitudes or a 

belief in technology led instructional methods. What is known is that some classroom 

teachers in this school are using the technology to a great degree and suggesting that 

students are more interested in the lessons and likewise achievement appears to be 

improving. However, there have been no studies for the use of the IWB technology in 

this school district and only a few studies in the United States have explored the 
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relationships between the integration of technology, test score improvement, and the 

attitudes regarding its use. 

Today's students survive in a technology-laden society. The use of technology 

brings cultures together and has become a vital part of today's youth. Media and 

telecommunications help to make those connections. Students with poor technological 

skills will experience difficulties when faced with survival in the competitive and 

universal environment of the future. Tools such as web-based instruction, computer-

mediated communication, web quests, CD-ROM, and audio and video streaming are used 

in twenty first century classrooms as means to blend learning styles with new ways of 

consuming knowledge (Sleeter & Tettegah, 2002). 

If students are going to be prepared to achieve in society today, classrooms will 

need to use instructional methods that are current and engaging to their learning styles 

because these students are learning differently in the age of technology. To examine the 

impact of the IWB on student achievement this study measured the achievement level 

from post-test and delayed post-test assessments. 

Conceptual Underpinnings for the Study 

Evaluation of instructional methods is often based on the assessment of the 

students, especially in the current high stakes testing era. If the students are successful, 

then the curriculum and accompanying pedagogical methods are considered to be 

successful too. However, it is unclear who is at fault when students are not successful. 

Some argue that educators must change the curriculum, the curriculum's audience, or the 

methods used to teach the chosen curriculum. These are all important ideas to consider. 
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The research presented in this study aimed to offer suggestions for classroom pedagogy 

and curriculum, which will enable students to achieve greater academic success. 

Since the early 1990s, increasing student access to high-end technology has 

become a national priority, underscored by Presidents, Presidential candidates, governors, 

state legislatures, and corporate leaders (Peck, Cuban, & Kirkpatrick, 2002). Responding 

to this call for technological excellence, schools have dramatically lowered the student to 

computer ratio. Most technology enthusiasts believe that technology, especially 

computers, present students and teachers with educational resources to improve 

instruction (Peck et al., 2002). The Internet, for example, allows students to access 

enormous amounts of information and quite literally, to bring the world to their desktops 

(Peck et al., 2002). 

When a teacher has access to technology such an interactive whiteboard, different 

presentations of the material become possible. For example, an entire class may 

participate in worldwide classroom connections and activities instead of only engaging 

one individual at a time sitting at a computer. By using the IWB technology, students 

have the ability to increase their interactivity with the curriculum within the classroom 

thus participating in a learner-centered curriculum with the focus in on the needs and 

concerns of the individual (Schiro, 2008). 

According to Reardon (2002), it may be difficult to prove if interactive 

whiteboards boost student grades, however he hypothesizes they improve students' 

attitude toward learning and ability to understand complex concepts. What is known is 

that when students learn using technology, this fosters the learning environment, making 

the students want to learn. Students are very motivated by interactive lessons, especially 
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when using technology. They often comment on the fact that they are able to understand 

much better by constructing their own knowledge rather than being told. Students 

remember these types of lessons and this may promote an increased understanding the 

lesson. The interactive nature of the whiteboard creates excitement for both staff and 

students. Students are very enthusiastic and want to have a hands-on role in their learning 

(Smith, 2000). Since humans are social creatures who historically have learned that by 

working together through using tools, much can be accomplished. Utilizing pedagogical 

methods, which capitalize on these qualities, is a critical way to promote improved 

instruction and learning outcomes. The current learning theories support student 

engagement and consider it to be a key factor of knowledge construction. These 

pedagogical learning theories include constructivism, active learning, and whole class 

teaching (Smith, 2000). 

Constructivism relies on the learner to select and transform information, construct 

hypotheses to make decisions, and synthesize learning through personalization of 

knowledge. Active learning engages learners in the learning process through reading, 

writing, discussion, analysis, synthesis, and evaluation, rather than passively absorbing 

instruction (e.g., lecture model of instruction). Whole class teaching brings the entire 

class together, focuses their attention, and provides structured teacher-focused group 

interaction (Smith, 2000). Constructivist learning is essentially active. Education brings 

previous knowledge and present new patterns of information. Each new fact or 

experience is incorporated into a living web of understanding that exists in that person's 

mind already. In the end, learning is neither passive nor simply objective (Abbott & 

Ryan, 2006). 
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Perhaps one of the biggest challenges of computer-integrated learning has been 

maintaining active interaction with students while they sit in front of computer screens. 

Interactive whiteboards provide a large workspace for hands-on work with multi-media 

resources to help overcome information and communications technology (ICT) boredom. 

Using the IWB provides enough space for everyone to see and therefore promotes 

interaction in both teacher-directed and group-based activities. The IWB fosters 

interaction with the tool at the front of the class and everyone can feel involved because 

of its size. This classroom pedagogy shifts the responsibility from the teacher to the 

student, thereby requiring the teachers to be more comfortable with students becoming 

active learners. The interactive nature of the product and its supplementary software 

allow for the development of classroom activities that are engaging for students (SMART 

Boards, 2004). Due to this social nature of classroom pedagogy, this research is based on 

sociocultural theory set in a post-positivism constructivist framework. 

Theoretical Framework 

Sociocultural and Constructivist Theory 

Current ideas of sociocultural theory draw heavily on the work of Vygotsky 

(1986). According to Tharp and Gallimore (1988), the view of the sociocultural 

perspective has profound implications for teaching, schooling, and education. A key 

feature of this view of human development is that higher order thinking skills develop 

from social interaction. Vygotsky argues that studying one individual cannot lead to a 

complete understanding of a child's development. He suggests that we must also examine 

the social world in which that individual has developed. When participating in activities 

that require cognitive and communicative functions, children are drawn into the use of 
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these functions in ways that nurture and scaffold them. Vygotsky believed that learning 

was embedded within social events and occurs while the child interacts with the 

environment and those in it (Vygotsky & Cole, 1978). 

In 1989, UNICEF drafted and passed the first legally binding international 

instrument to incorporate the full range of human rights (civil, cultural, economic, 

political and social) for children under the age of eighteen. The leaders wanted to make 

sure that the world recognized that children have human rights too. Article 12 of the 

United Nations Convention on the Rights of the Child document calls for an emphasis on 

the entitlement of children for having their voice heard. Children and young people have 

a right to be involved in the decisions that affect them. The rights of the child extend 

from decisions affecting them as individuals, to decisions that affect them as a group. 

Educators in the classrooms today recognize the importance of the student-

centered environment advocated by constructivist theory and how it empowers the 

teaching-learning process in order to promote higher-order thinking skills (Rakes, Fields, 

& Cox, 2006). According to the research reports in Judson's (2006) work, there is an 

indication that constructivist teachers are more likely to use technology in their 

classrooms and incorporate technology into their lessons more often than teachers who 

follow other philosophies or theories of learning. There is a definite association between 

teachers who have student-centered beliefs about instruction and how often they use 

technology as a way to enhance student learning. "This relationship between technology 

use and constructivist teaching practices suggests that constructivist-minded teachers 

advocate technology as a worthwhile learning tool in their student-centered classrooms" 

(Judson, 2006, para. 10). 
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Since 1989, there has been increased educational research investigating and 

consulting pupils about different aspects of schooling (Wall, Higgins, & Smith, 2005). 

Educators and policy makers make strong claims for IWB value, but there has been little 

research on how, if at all, they influence established pedagogic practices, communicative 

processes, and educational goals (Gillen et al., 2007). By conceptualizing the IWB from a 

sociocultural perspective as a tool or 'mediating artifact' (Wertsch et al., 1993) in school 

classroom practices, educators aim to take into account the connection between the 

pedagogical practices of teachers, the communication between teachers and pupils and 

what the IWB brings to those relationships (Gillen et al., 2007). 

The current research study is positioned within a theoretical perspective on teaching 

and learning which draws mainly from sociocultural theories of learning (Cole & 

Engstrom, 1993; Vygotsky, 1978; Wertsch, 1991). An important aspect of sociocultural 

theory is the claim that tools mediate all human action. Educators interpret the idea of a 

tool to incorporate a wide range of artifacts (e.g., pen, paper, computer) and semiotic 

systems (e.g., language, graphs, diagrams). Within this framework, the idea of person-

acting-with-meditational-means (Wertsch, 1991) expands the view of what a person can 

do and also suggests that a person might be constrained by their situated and mediated 

action (Armstrong et al., 2005). Thus, one hypothesis is that the use of technology such 

as the IWB may foster learning experiences and outcomes, whereas the use of simple pen 

and paper my limit learning because it is not aligned with the current learning styles 

which children are now accustomed. 

Sociocultural theory preempts the cultural aspects of human action. Sociocultural 

theory acknowledges that "activities do not exist in seclusion [rather] they are part of 
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broader systems of relationships in which they have meaning" (Murphy, Sharp, & 

Whitelegg, 2006, p. 5). Within the sociocultural exemplar, learning is seen as the process 

of engaging in a community of practice. In this view knowledge is developed in social as 

well as cognitive ways through the use of cultural tools learned by working alongside 

more expert members (Lave, 1993). There are several aspects of this sociocultural 

classroom, which are important to take into account. First, the teacher and students work 

within a local classroom culture, which is influenced by local, national, and global 

factors. Within this context, the teacher and students bring to the classroom a history of 

experiences, which relate to their previous cultures of learning and tool use. When faced 

with a new technology, as a typical constructivist, a teacher is likely to make sense of it 

in terms of previous experiences of older technologies. This suggests that many teachers 

are likely to use digital whiteboards as an extension of the non-digital whiteboard 

(Armstrong et al., 2005). Tools that make up the culture define the possibilities for 

learning (Lave, 1993). 

Constructivism 

In recent years, variations in learners' knowledge have produced a view of learning 

and a related group of teaching approaches that have been loosely considered 

constructivist. Glover and Miller (2002) have shown that IWB use in both primary and 

secondary schools promotes pupil interest, more sustained concentration, and more 

effective learning. This suggests that teachers need to be aware of the ways in which such 

technology can be used to support a variety of learning styles. In terms of patterns of 

working, when teachers were asked how the interactive whiteboard had affected their 

teaching, just over 70% reported that they were doing more teaching of the whole class 
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together instead of using group or individual instruction (Higgins, 2010). 

Teachers realize that their learners' have different ideas about the information they 

receive in the classroom. Advocates of engaged pedagogy must be able to identify and 

develop ways in which teachers might help learners understand. Both the National 

Science Education Standards (NRC, 1996) and Benchmarks for Science Literacy (AAAS, 

1993) recommend attending to students' conceptual difficulties. Those recommendations 

derive from research on learning, which indicates that better learning results from 

identifying and addressing students' preconceptions (NRC, 1999). Despite this research, 

there is concern that such findings are not significantly influencing classroom practice 

(Hurd, 1991; White & Klapper, 1994). To address this lack of continuity between 

research and practice, there has been a wave of research where attention was focused on 

teachers' learning of constructivist pedagogy in ways that are in line with constructivist 

views of learning (Bell, 1993; Cosgrove, 1995). The current research study will address 

the connection between visual learning and the effect on student achievement as a result 

of different instructional formats. 

Most post-positivists are constructivists who believe that we each construct our 

view of the world based on our perceptions of it. Because perception and observation are 

fallible, our constructions must be imperfect. Post-positivists reject the idea that any 

individual can see the world perfectly as it really is. We are all biased and all of our 

observations are affected (Trochim, 2006). To prevent possible bias and any possible 

influence, the researcher in the current study worked closely with the classroom teacher 

to prepare lessons for each class. 
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Background 

There are a number of factors, as articulated above, which can influence reasons 

why interactive technology may or may not be improving instruction. In Figure 1, 

variables that could influence the research in this project are illustrated. This main focus 

of this investigative project is on the affect the IWB technology has on student 

achievement. It would be unwise to not consider outside variables, which may impact a 

student's success or failure. One measure of a student's success is by examining the 

scores that students receive on their Criterion Referenced Competency Testing (CRCT). 

Since a teacher's attitude toward classroom pedagogy can and often do influence 

individual students in both their attitudes and motivation, it is important to understand 

how these factors also influence learning outcomes such as the CRCT. The introduction 

of the IWB technology into a classroom may have positive effects on all of the variables 

found within a classroom, thus enabling student achievement of content The researcher 

was also aware that as the project progressed, variable influence was not singularly 

directional but multidirectional and had the potential to alter the research process 

Student 
Achievement 

Technology-
IWB 

Figure 1: Relationship between Select Achievement Variables 
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If successful student achievement is the goal in today's classroom, teachers should 

utilize tools should that ensure that outcome. Evaluation of classroom pedagogical 

methods such as the interactive whiteboards and interactive lessons is important to 

determine how technology can affect successful student achievement. The world in which 

the learner needs to operate does not approach one in the form of different subjects, but 

as a complex myriad of facts, problems, dimensions, and perceptions (Ackerman, 1996). 

Knowledge should not be divided into different subjects or compartments, but should be 

discovered as an integrated whole (McMahon, 1997). When a classroom has an 

interactive whiteboard, all of these student-knowledge interactions are possible. Using the 

IWB allows an entire class to participate in online activities at the same time through the 

use of active votes and clickers. By using the IWB technology, students' have the ability 

increase their interactivity with the curriculum and the classroom. It is not completely 

understood what impact this may have on student learning. What is known is that when 

students learn together it fosters the learning environment by exciting the students 

through shared learning experiences. This has the potential to improve the sociocultural 

nature of the class environment. 

Purpose of the Study 

The purpose of this quantitative study is to compare achievement of students in 

classrooms using the IWB as an instructional method to students who are instructed 

primarily with traditional textbook teaching which involves students reading orally in a 

large group setting. This study took place with a group of seventh grade students at a 

rural central Georgia middle school. 
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The central research question is based on the inconclusive impact of the IWB 

method of instruction on student achievement. In addition, this study will examine if the 

IWB utilized instruction results in long- term understanding as determined by a delayed 

post-test when compared to the control group's assessment results. 

Research Questions and Null Hypothesis: 

RQi: Does the use of interactive whiteboards as an instructional method improve 

achievement on science curricula as measured by teacher-generated assessments when 

compared to traditional/non-technological classroom instruction? 

Ha i: There will be a significant improvement in seventh grade science achievement as 

measured by teacher-generated assessments due to the use of interactive whiteboards 

as an instructional method when compared to traditional/non technological classroom 

instruction. 

RQ2: Is there a long lasting effect on a student's long-term achievement of the content as 

a result of the method of instruction? 

HA2: There will be a significant difference of academic achievement effects on a student's 

long-term achievement of the content as a result of the method of instruction as measured 

by a delayed post-test. This will support the addition of the IWB as a positive influential 

pedagogical method. 

Methodology 

Quantitative methods were used in this study to determine the impact of 

the use of the interactive whiteboard on student achievement. The initial 

quantitative research data came from student testing. This research collected data 

from four classroom groups and was used to determine the effect IWB use has on 
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student achievement. A single teacher's classroom was the source of data 

collection. There were two control classes and two experimental ones. The 

students were selected based on their inclusion in the classrooms of the teacher 

participating in this research. Traditionally, this teacher (Teacher X) does not use 

the IWB in his classroom during the teaching of lessons. 

A pre and post-test were given to both classes covering a science content standard 

which students in previous years had not done well on. The researcher was involved with 

the instructor of this class to assist in the construction of the pre and post-test to ensure 

that the class standard was assessed with reliability and validity. 

The control group was taught the content with traditional/non-technological 

classroom instruction using the textbook while the same teacher instructed the 

experimental group, but used the IWB as the tool to guide instruction of the same 

material. The researcher, along with the classroom teacher, constructed lessons for each 

class to ensure their accuracy and continuity of content-based curriculum on the specific 

science standard. In addition, the lessons were designed to teach the same content, with 

the only variable for instruction being the use of the IWB. Post-test assessment grades 

were compared between the two groups to determine if there was a significant difference 

in test scores. Approximately three weeks later, at the end of the semester, the groups 

were tested again using a delayed post-test to determine if there was a significant 

retention of information between the two groups. 

Study Design and Overview 

In this study, data was collected from a rural town in Georgia with a population of 

approximately 22,000. This study used a socio-cultural theory alongside a post-positivism 
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constructivist framework to examine the impact of the interactive whiteboard technology 

on student achievement. A seventh grade science teacher was the teacher participant in 

the study and instruction occurred with his students. Two classes were instructed using 

the IWB technology and two classes using traditional/non-technological classroom 

instruction. Each student was given a pre-test. The students were heterogeneously 

grouped so students of all abilities participated in the study. The lessons were taught over 

a period of two days. 

Working with the classroom teacher, the researcher designed a standards-based 

lesson that taught the same information but used two different methods. Planning the 

lesson together was done to try to ensure equality of instruction, however the attitude of 

the teacher may be an uncontrolled variable, which may lead to a perception that one 

instructional method is preferred over another. The design of the curriculum by both the 

researcher and the teacher was also done to ensure impartiality of instruction in the 

classroom. This assisted in establishing that teacher attitude did not become a variable of 

influence on the research data of student achievement in the primary section of the 

research. 

Each student was given a post-test to determine student achievement. The 

research designer also compared the content standard chosen by the teacher to the 

delayed post-test to check for long-term achievement of the content. When comparing the 

data, students who had any increase of achievement from the pre to the post-test were to 

be considered as showing some form of achievement. The research will rely on pre and 

post-test data to compare traditional teaching to IWB teaching and to evaluate which 

classroom instructional method had a greater impact on student success. The data from 
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test results, collected from the students participating in this study were compared using a 

t -test. During the collection of data and discussion with Teacher X, an additional 

discussion with a para-professional was conducted in order to further validate his 

descriptions of Teacher X's pedagogy. Along with those personal interviews, the 

researcher conducted a comparison of graphic organizers from students who participated 

in the study. 

Limitations 

Limitations include a number of issues, which are based on the nature of the 

sample chosen for this study and the academic climate of the time period of the study. In 

terms of the students, this study involves students with special needs, as they are included 

in the population of participants. However, students who do not take the CRCT due to 

special needs established through their IEP (Individual Education Plan) restrictions were 

not included in this research. It was assumed that students in the classroom were 

heterogeneously grouped by gender, race, and academically ability. Another issue was 

that the sample population was small with only about 60% of the students returning 

letters of assent. 

In terms of the teacher participant, the lack of IWB training was a limitation as 

was the time needed to construct new lessons to utilize the technology to design 

technology-based lessons. It was also assumed that the instructor would make every 

attempt to instruct both groups to the best of his ability with positive outcomes the goal 

no matter what instructional methods were used. 
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Assumptions 

The key assumption was that the classroom teacher chosen for this project would 

respond positively to the participation and follow the lesson plans as they were written. 

Students in the classes were not made aware of the differences of lesson instruction and 

therefore were not persuaded to react in any certain manner. Although it is not unusual 

for students in this school to participate in pre and post-tests, due to the anonymous 

nature of data collection, students were kept unaware that pre- test and post-test scores 

will be compared. 

Definition of Terms 

IWB= Interactive Whiteboard. An interactive whiteboard is a touch-sensitive 

screen that works in conjunction with a computer and a projector. The first interactive 

whiteboard was manufactured by SMART Technologies Inc. in 1991. 

Educators were the first people to recognize the interactive whiteboard's 

potential as a tool for learning, meeting and presenting, and they continue to comprise the 

largest user base for this technology, particularly in the United States and the United 

Kingdom (SMART Technologies Inc., 2005). 

ICT= ICT (information and communications technology - or technologies) is an 

umbrella term that includes any communication device or application, encompassing: 

radio, television, cellular phones, computer and network hardware and software, satellite 

systems and so on, as well as the various services and applications associated with them, 

such as videoconferencing and distance learning. ICTs are often spoken of in a particular 

context, such as ICTs in education, health care, or libraries (Kumar, 2008). 

Constructivism = Theories of social constructivism, combined with advances in 
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ICTs are introducing new ways of learning. Social Constructivism is defined as a process 

by which students make meaning through culture and language. Learning is seen as a 

social and collaborative activity that is facilitated rather than directly taught by the 

teacher. Building on constructivist theories, where students are involved in building their 

own knowledge, social constructivism adds an interactive dimension. This approach is 

influenced by the work of Vygotsky who believed that children learn from within 

themselves and as well as from influences in their social or cultural environment. 

Although Vygotsky focused on the role of speech and not on the role of new 

technologies, the fact that computers, (e.g., e-mail, discussion boards, increasingly 

support communication chat rooms, and Virtual Worlds) has led to his work influencing 

theories of learning in the information age (Holmes, Tangney, Fitzgibbon, & Savage, 

2001). 

CRCT= Criterion Referenced Competency Test. The CRCT is designed to 

measure how well students acquire the skills and knowledge described in the Georgia 

Performance Standards (GPS). The assessments yield information on academic 

achievement at the student, class, school, system, and state levels. This information is 

used to diagnose individual student strengths and weaknesses as related to the instruction 

of the GPS, and to gauge the quality of education throughout Georgia (Georgia 

Department of Education, 2010). 

Sociocultural= In this research, the term sociocultural will mean the combination 

of social and cultural elements found brought into the classroom due to the students 

within the class. 
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Traditional/non-technological classroom instruction For the purpose of this 

study, traditional/non-technological classroom instruction will mean that the only 

teaching materials used within the classroom are textbooks, chalk boards, pencils, and 

paper. No technology assistance in the forms of video, IWB, or any computer resources 

will be a part of this type of pedagogy. 

OAS= Online Assessment System-The Georgia Department of Education 

(GaDOE) provides the OAS as a dedicated resource for schools, districts, classroom 

teachers, students and parents that allows for ongoing classroom instruction and student 

learning. This website allows educators to have access to test items aligned to the state 

mandated curriculum to develop assessments that inform teaching and learning. This 

system is another resource available and designed to help all Georgia educators, students 

and parents as part of our common goal to lead the nation in improving student 

achievement. 

Summary 

It was the intention of the researcher to gather evidence to identify the influence of 

the interactive whiteboard as an instructional method on student achievement. The 

visibility of the students' academic success in the classroom using the interactive 

whiteboard technology should open teachers up to the idea of using the IWB technology 

as a viable resource. Administrators, Board of Education members, and parents will be 

able to examine the positive influence this type of teaching can have on student's 

classroom performance. They may be more open to support the technology both 

financially and by allowing teachers the time to plan and be trained to use this new tool. 



CHAPTER 2 

REVIEW OF RELATED LITERATURE 

Introduction 

Since the 1970s and 1980s use of drill-and-practice computer programs, 

researchers have been interested in determining the effects of technology compared to 

traditional models of instruction (Morrison, Ross, Kemp, & Kalman, 2010). The 

influence of the interactive whiteboard (IWB) as an instructional tool on student 

achievement is the foundation of this research. The data collection in this experimental 

research will assist administrators, educators, and curriculum design specialists making 

decisions regarding the role of the interactive whiteboard in the classroom. If student 

achievement is affected by the treatment of the IWB variable, it should provide evidence 

of support to the use for additional classroom technology. 

On January 8th, 2002, President Bush signed the No Child Left Behind (NCLB) 

Act of 2001. The law calls for major changes in the education reform plan for elementary 

and secondary education. Thorough education reform principles, this law includes an 

emphasis on proven teaching methods as a required stipulation on educational spending 

(NCLB, 2002). 

The U.S. government recognized the teachers would need staff development to 

successfully integrate technology into their K-12 classrooms. One of the programs 

targeted by NCLB is Title II-D-1&2 - Enhancing Education Through Technology (Ed 

Tech, n.d.). The goal was to develop training to assist teachers in the application of 

technology within the curriculum. Improving student academic achievement through the 

use of technology continues as a goal of NCLB. A portion of the plan posits to teach 

23 
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educators how to effectively integrate the technology to improve student achievement 

and to help children become technologically literate by the eighth grade. Technology 

should enhance learning. There is no value in just having access to it, but it is more 

important to know how it is used (Lam, 2011). In research by Overbaugh (2008), he 

found that the government-funded courses did enhance participants' self-assurance and 

capability in integrating technology into their teaching. Thus, these ideas support the need 

for funding for such programs. 

In Pedagogy and Learning with ICT by Somekh (2007), she emphasizes that 

students are part of the larger society whose social practices are quickly changing as 

individuals become skilled and inventive with information and communications 

technology (ICT) capabilities, Schools are part of the larger society, but are all too often 

resistant to change (Bidwell, 2001). In order to get the most from technology in the 

classroom there must be a development of new social and teaching practices to transform 

pedagogies and learning. There will need to be a range of inter-related strategies that act 

as a go-between to promote socio-cultural change at multiple levels (Somekh, 2007). In 

practice, this means that teachers must change their teaching styles to address the needs 

of the new ways that information is being processed and consumed. 

When new curriculum methods are found to make positive contributions to 

student achievement, educational systems should be willing to make financial provisions 

for those new ideas through funding of the necessary equipment and by allowing teachers 

the time needed to plan and be trained to use these new tools. Thus, not only must 

systems provide the technology, but also provide the support through professional 

development 
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The purpose of this study was to determine the effects of the interactive 

whiteboard as an instructional method on student achievement as demonstrated by a level 

of significance between post-test scores. The results from the data will be used to 

determine if use of interactive whiteboards improves achievement on science curricula as 

measured by teacher-generated assessments when compared to traditional classroom 

instruction. This study will also determine if the IWB has any effect on long-term 

learning. This chapter will be organized in the following manner in three main areas of 

research: 1) Teacher attitude 2) Student Motivation and 3) Student achievement. 

Teacher attitudes and beliefs 

How important is the attitude of a classroom teacher? In Pluto Has Been a Planet 

My Whole Life! Broughton, Sinatra, and Nussbaum (2012) investigated the impact of 

learning about scientific topics on student emotions and the influence of the teacher. Fifth 

and sixth grade students were given readings on the demotion of the planet of Pluto. 

Students were randomly assigned to either an independent reading group or whole class 

discussion group. Surveys were used to examine student attitudes toward the material. It 

was only after teacher intervention that any positive thoughtful discussion was obtained 

and students no longer had negative thoughts regarding establishment of new ideas. 

Those positive emotions by the teacher can facilitate creative thinking and enhance 

deeper levels of cognitive processing, thereby facilitating problem solving, even when the 

information is negative (Broughton et al., 2012). 

Pekrun and his colleagues (2002a; 2002b) investigated positive and negative 

emotions and the various influences these emotions exert on academic outcomes. 

Emotions that relate specifically to academic learning and classroom instruction have 
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been defined as academic emotions (Pekrun et al., 2002a; 2002b). In Pekrun's (2000) 

study, the relationship between student enjoyment and the classroom teacher was 

examined. He based the research on a sociocognitive approach, as emotions were the 

focus of the study. They hypothesized that teacher-student enjoyment within classrooms 

are linked positively and enjoyment was boosted by teacher enthusiasm, which mediates 

that relationship. Pekrun gathered data from surveys from 1,542 students in seventh and 

eight grades from two different occasions. At the same time, teachers were surveyed as 

well. Teacher and student gratification were positively related even when Pekun adjusted 

for previous class levels of enjoyment; and that the effect of teacher enjoyment on student 

enjoyment was mediated by teacher enthusiasm. Pekrun found that the quality of 

instruction, induction of values, feedback and consequences of achievement and 

expectations and goal structures all could influence the students' feelings about their 

environment. From the various studies by Pekrun and associates, their results suggest that 

educators must center on how attitudes can become an aid for affective interactions in the 

classroom. Those attitudes towards the encroaching use of technology in pedagogy can 

make or break classrooms in the 21st century. In addition, those attitudes may be 

influenced by the teacher's beliefs. 

Teachers have the ability to be very creative, especially when working in a 

collaborative environment. They are prepared from the beginning of their careers to 

initiate and sustain ongoing improvement in their professional practice so each student in 

their classrooms can receive the highest quality of education possible (Pugach & 

Johnson, 2002). In research with eight teachers, Brownell, Adams, Sindelar, Waldron and 

Vanhover (2006) sought to determine the connection between teacher beliefs, 
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professional development, and actual pedagogical change. Their data collection involved 

both formal and informal observations, interviews, and field notes regarding 

conversations with participants. 

From the two selected primary schools, the teachers who had agreed to participate 

were given information regarding new classroom practices for each to establish within 

their own classrooms. Various forms of staff development were offered to the 

participants. From those variables, the research team discovered that it was not solely the 

amount and type of professional assistance that made the difference. The teachers who 

were considered high adopters of the recommended changes were found to have the most 

knowledge of curriculum and pedagogy, knowledge, and student-friendly beliefs about 

managing student behavior, student-focused views of instruction, and ability to carefully 

reflect on students' learning. Their findings support those by Cohen and Ball (2000) that 

structuring collaborative learning around curriculum will enable teachers to better 

understand how to take action in the classroom and may be very effective in affecting 

teacher beliefs. By contrast, teachers who experienced conflict in their beliefs, who could 

not make the needs of individual students a priority, or who lacked prerequisite 

knowledge struggled in their attempts to use and adapt a strategy, often implementing the 

strategy in routine ways and were likely to abandon it (Brownell et al., 2006). 

Because of the perceived importance of teacher attitudes, a three-year study was 

conducted by Gourneau (2005). This study involved students enrolled in the Introduction 

to Teaching and Learning course starting in 2002 and spanned eight semesters with a 

total of 210 undergraduate education student participants. An essay assignment was 

assigned to the students to measure the influence by teachers. They were asked to write 



28 

about a teacher who made a positive or negative impression on their lives. From the 

essays, there were five attitude commonalities of expectations students had of those 

teachers. Teachers who were deemed positive had the following characteristics: 1) 

Demonstrated Caring and Kindness, 2) Shared Responsibility, 3) Sensitively Accepted 

Diversity, 4) Fostered Individualized Instruction, and 5) Encouraged Creativity. 

Gourneau's (2005) identification of those important factors encourages not only 

compassion found with the attitudes of the teachers but also their willingness to explore 

avenues that allow for creativity and updated instruction fostering the introduction and 

use of technology in the classroom. 

Teacher Beliefs Regarding Technology 

New technology is able to provide the classroom teacher with tools that make it 

possible to do things differently. Some teachers may feel that they are already masters of 

their own pedagogy making change pointless (Somekh, 2007). Research is mounting to 

support the addition of technology to the classroom as a positive engaging instructional 

method. Technology is transforming the way we learn. By transforming the process, it is 

also transforming the outcome (Fouts, 2000). 

The attitudes and actions of teachers can make a positive difference on the lives of 

their students and this was the focus of Gourneau's (2005) research. Goruneau 

investigated the memorable impression that teachers left on their students' lives. Most 

teachers he encountered taught using similar pedagogy as the methods used when they 

were instructed. When teachers rely on familiar classroom scenarios, they find they are 

less open to exploring the use of technology as a method of instruction in the 21st century 

classroom. 
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In a survey administered by Higgins (2010), self-reported data and structured 

interviews were collected from 68 teachers. It was determined that the teachers felt that 

the IWB helped them to achieve their teaching aims and cited a number of factors such as 

the wealth of resources available, the stimulating nature of the presentation, and the 

flexibility that the technology offered. The majority (99%) believed that using the 

interactive whiteboard in lessons improved students' motivation to learn. Eighty-five 

percent thought that interactive whiteboards would lead to improvements in student 

achievement, though some felt that this would be dependent on the use of the interactive 

whiteboard and the long term affect might not be quickly evident. 

New approaches are always exciting especially when the stakeholders view positive 

long-term achievement of goals. The realization that technology may improve existing 

pedagogy, but it will not completely overtake the role of the classroom teacher, is a very 

important concept for all educational professionals. Advocates for technology in the 

classroom must be clear and practical about what possibilities these new advances offer a 

classroom teacher. Both benefits and disadvantages must be acknowledged and 

participants must be prepared to accept and deal with all aspects of the introduction of 

technology into the classroom. 

Technology in the classroom 

The National Council for Accreditation of Teacher Education (NCATE, 2006) 

released recommendations for technology training in teacher education programs in 2006. 

Additionally, the International Society for Technology in Education (ISTE, 2000) has 

developed technology standards for teachers. The ISTE National Education Technology 
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Standards (NETS) for teachers focuses on understanding and integrating technology into 

the curriculum to maximize student learning. 

With standards requiring teacher education programs to prepare students to use 

technology in the classrooms, it has become imperative to research those methods of 

technology, which produce the most academic growth. Integrated computer technology 

(1CT) was the precursor to the IWB and was the focus of many research projects in the 

2000s. A large research project was conducted by E-Learning Nordic to determine how 

Nordic countries viewed the introduction of technology in the classroom. Internet survey 

data was collected from 224 Nordic schools in 2005 (E-learning Nordic, 2006). Teachers 

who taught in the 5th, 8th and 11th grades, pupils in those grades, their parents, and the 

headmasters at those participating schools were surveyed. ICT was seen by sixty percent 

of the teachers as a positive tool. It was viewed as a method for enabling teacher 

accommodations, which also support student differentiation. Academically strong and 

weak pupils were equally seen to experience a positive educational impact, thus the 

support was consistent across ability groups. Teachers voiced their concerns involving 

personal feelings of competence with the technology. In addition, those who felt most 

comfortable using the ICT utilized the resource in ways that supported their curriculum 

(E-learning Nordic, 2006). 

As Peluchette and Rust found in their 2005 study with business teachers, faculty 

members have a variety of technology choices at their disposal but very little is known 

about their preferences and the factors that may influence or limit their choice. The 

sample for this questionnaire study consisted of full-time veteran faculty members in the 

area of management and included faculty from colleges and universities across the United 
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States. Results showed that 77% of the respondents agreed that their preferred 

instructional technologies greatly enhanced their teaching effectiveness. Eighty-three 

percent indicated that they were comfortable with learning new technologies. Most (66%) 

faculty members said that course subject was not a limiting factor. For faculty members 

to use instructional technology, they must be comfortable with it and see it as a 

convenient and beneficial tool. Class size also influenced the type of technology used in a 

course. It may be possible to enhance the learning experience of classes with large 

student enrollments through technology. 

Peluchette and Rust (2005) believe that the ability to use videos and PowerPoint 

presentations to support the lecture teaching method in large classes helps to provide 

visual support to the learning experience. Compared to the women faculty, the men 

showed a stronger preference for the use of no technology in the classroom. Peluchette 

and Rust question if this finding indicates that men are less comfortable with using 

technology or do they not see it as appropriate for the courses that they are teaching. It is 

possible that the gender of the faculty member made them more perceptive of student 

learning needs and that the females may place a greater weight on this factor in their use 

of technology. The research team of Peluchette and Rust believe that these gender issues 

warrant further investigation. 

While gender may prove to influence IWB use in the classroom, Walker and 

Shepard (2011) found that technology issues and self-efficacy also had effects on IWB 

use. In a qualitative phenomenological investigation of elementary school teachers who 

successfully integrated instructional technology in the curriculum, Walker and Shepard 

(2011) invited 10 elementary school teachers to participate in the study. They were 
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chosen through referrals from each teacher's school administration based on proficiencies 

in utilizing technology for instruction. These teachers had reputations for supporting 

computer-based learning and technology integration classroom instruction. During the 

spring of 2010, two Caucasian males and eight Caucasian females—ranging in age from 

late 20s to late 40s—participated in the study, which took place in a small metropolitan 

school district near Atlanta, Georgia. Data was collected from open-ended questionnaires 

and interviews. Responses were analyzed to provide interview connections and the 

survey data was reanalyzed after the interviews for words or phrases that could be 

categorized in support of the data from the conference. The focus of the interview 

questions attempted to discover how ranges of barriers were overcome and how 

technology led to success in the lessons. Responses to the research questions were 

triangulated from a questionnaire and separate interviews with ten teachers. From those 

questionnaires and interviews, two common themes related to the nature of technology: 

as strong technological support and lesson plan flexibility were evident themes. Self-

efficacy played a large role in how the teacher saw their position in the social culture of 

their schools and they believed that in order to make technology a major part of their 

curriculum there would need to be a combination between traditional pedagogy and 

integration of additional technology. 

Traditional learning does have a place in the 21st century classroom for all of the 

participants. Knowing when and how to balance these two areas was important to the 

success of teaching and learning. The rejection of a planned lesson was not an option for 

the participants when technological glitches occurred; lessons were only rejected when 

the students did not understand the concepts and skills being taught. Even then, lessons 
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were revisited once the students obtained a better understanding of what was being 

taught. Participants did not view technological challenges as helplessness; instead 

technological challenges fed the motivation of teachers to reinvent and deliver their 

lessons. 

Interactive Whiteboards 

During the last ten years, interactive whiteboards have become the pedagogical 

tool suggested for all classrooms. Currently, there is a major national investment in 

educational technology as a way to improve student achievement. As a nation, over $66 

billion has been invested in school technology (Quality Education Data [QED], 2004). 

Recent research reports high levels of teacher excitement for the use of classroom 

technology (Northcote, Mildenhall, Marchall, & Swan, 2010). When teachers have new 

methods of instruction, there is an excitement that surrounds that method, especially 

when accompanied by technology. One concern as stated by Northcote et al. (2010) is 

that the IWB method is new and the teachers are not quite equipped to fully apply this 

pedagogical method in their classrooms. In 2009, the National Center for Education 

Statistics reported that twenty-eight percent of all U.S. public school teachers reported the 

availability of the IWB technology, and of those with the devices available, twenty-three 

percent reported using the devices daily (Gray, Thomas, & Lewis, 2010). Thus, many 

schools are beginning to adopt technology as a normal part of their instructional 

practices, but clearly not all schools have adopted this mindset. Availability is still an 

issue in some schools and the lack of staff development continues to play a role in the 

facilitation of the IWB. 

There are critical factors that contribute to teacher resistance for adopting 
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technological based instruction. Interactive whiteboards are popular with professionals in 

education for their effectiveness (Levin, Somekh, & Steadman, 2008) as the interactive 

whiteboards are slowly replacing traditional blackboards thus forcing teachers to utilize 

the new equipment. No longer does a teacher have to check out the necessary equipment 

from the media center in order to bring technology into the classroom. Now, the teacher 

may simply utilize the interactive whiteboard and use it as a big computer screen. As part 

of the national technology standards, there are plans to have students collaborate on the 

board from individual laptops or desktops in the classroom. The introduction of 

technology into the classroom has become a standard to be met by all educators in 

today's class environment (NCLB, 2002). 

Another popular reason to install an interactive whiteboard in the classroom is that 

there are many programs written for use on interactive whiteboards to help teachers make 

the most of this investment. Not only have interactive whiteboards become a part of 

many classrooms, now thanks to the development of a large number of multimedia 

applications for computer systems, educators have begun using them to train adult 

students. The IWB is now considered a modern and active teaching method (Paragin, 

Paragin, & Jipa, 2010). It seems as if the technology is needed for all age levels. 

In order to support the use of an IWB to train adults, a study was conducted with 

teachers in Bucharest who were taking a course on modern teaching methods. Findings 

identified strengths and weaknesses found within the use of an IWB. From those 

responses, ninety-three percent felt that the use of the whiteboard had enabled learning 

the course material favorably. While there were a few negative comments, those who 

completed the questionnaire felt that the use of SMART board has enabled the training 
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course to exceed their expectations (Paragin et al., 2010). 

In order to receive full worth from investment in an interactive whiteboard, 

educators need to know all its capable functions. Popular programs, with generalized 

lesson plans, are generated on a daily basis for math, science, and reading. Educators can 

quickly and easily start teaching interactive lessons with little knowledge or training on 

the technology with a few of these programs. However, it does not make sense for a 

school to invest in an IWB if it never gets used. Spending time getting to know and learn 

its capacity is of upmost importance for the teacher who plans to best utilize this 

instructional tool. Thus, administrators need to consider the role of professional 

development as a way to foster the utilization of these new tools in the classroom. 

Teachers still make the ultimate pedagogical decisions and if teachers choose not 

to use technology, the students in their classrooms will have little exposure to updated 

technological resources. As Cuban (2002) explains, there are several reasons that affect 

whether teachers use information technologies in their teaching. Cuban (2002) states that 

the interactive whiteboard can be used to deliver instruction in a variety of ways, which 

are based on three modalities of learning. The first modality is visual learning. Visual 

learning through the use of an interactive can range from the use of text and pictures to 

the use of animation and video. Auditory learning is the second modality. Activities that 

involve auditory learning include the use of words orally for pronunciation, speeches, and 

poems. The use of auditory learning might also include listening to sounds or music. The 

third modality of learning is tactile. Allowing students to physically interact with the 

board can assist with meeting the needs of tactile learners. Numerous software programs 

can be used that involve user contact with the whiteboard. The extent to which each of 



36 

these three modalities are incorporated into a lesson may determine the extent to which 

students are engaged in the learning process and are motivated to learn (Beeland, 2002). 

To illustrate how the IWB pedagogical method supports multiple modes of 

learning Levy (2001) focused on the IWB introduction in two secondary schools to 

explore teachers' and learners' perceptions of the impact of adopting the IWB 

technology. In addition he investigated some of the issues which implementation of this 

pedagogy has presented for classroom teachers. The project focused on the impact on 

teaching in various subject areas, teacher perspectives, the impact on learning 

experienced, and the learners' perspectives. Classroom observations, interviews, and 

student questionnaires were used to provide data. The interview data identified problems 

related to the use of the IWB and the development of expertise. The questionnaire data 

demonstrated that negative responses to the IWB-based teaching were mainly attributed 

to difficulties with technical equipment, limitations to access, time constraints, and the 

lack of basic technical training and developmental support. Levy's research supports 

IWB technology in the classroom to enhance good classroom teaching. Most of the 

teachers were already using the IWB in creative ways that supported their educational 

goals. 

This research suggests that students recognize the value of visual presentation, the 

use of a variety of media, access to Web-based information resources, review and re-use 

of previously encountered materials, generating learning resources interactively in class, 

and the ability to take a 'hands-on' approach to technology. Suggestions for areas of 

investigation arising out of IWB research and from discussions with teachers in the 

schools include that the development of this technology use is placed within a framework 
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for educational development in the schools (Levy, 2001). 

As teachers become more familiar with the technology, its use in whole-class 

teaching should be seen as part of a broader strategy to support adaptive, IWB-based 

approaches to flexible and independent learning. One example is enabling students to use 

classroom resources in open-learning mode via the school's intranet. By using technology 

through a constructivist approach, teachers can easily involve students in learning 

activities. Lessons, which include IWB instruction, accommodate different learning 

levels and styles and can broaden the range of detail and resources that are available to 

the student. Technology becomes more than just another way to present new material; it 

becomes the system in which information becomes accessible. Technology as part of a 

learning theory is more than a tool; it becomes the framework for the methodology. At 

the same time, for those who are looking for ways to enhance their constructivist 

approach to instruction, technology provides the ability to support all of the central 

themes of this theory (Rice et al., 2011). 

Teacher attitudes towards IWB technology and professional development 

Changes in pedagogic approaches are necessary with the introduction of 

technology and this has posed challenges for those involved in leadership and 

administration in three directions: resource allocation, curriculum modification, and the 

professional development of staff. Glover and Miller (2002) used interviews and 

questionnaires conducted in eleven schools to determine teacher attitudes toward the 

addition of technology in the classroom. The teachers had previously used the new 

technology and an overall general introduction was given to all of the teachers. A few had 

been able to attend staff development at a later date while another group had a 
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professional who worked with them over the course of a year to help design instructional 

activities which used the interactive whiteboards in the classroom. Thirty percent of the 

teachers reported IWB use in most lessons, eighteen percent used them daily, twenty 

percent turned them on weekly, and twenty percent only used the resource occasionally. 

In this study, the researchers determined a number of conditions related to teacher 

attitudes had to be met in order to realize the potential benefits of an IWB. They 

hypothesized that three key attitude changes needed to foster successful implementation 

of IWB including: a) development and use of technology' b) willingness to become 

mutually interdependent in the development of materials' and c) a change of thinking 

about the way in which classroom activities were resourced (Glover & Miller, 2002). 

Teachers were greatly influenced by their leadership and peers within the school. The 

survey results were a direct reflection of the environment of each participant. This means 

that their attitude could be directly associated with administration and support personnel 

in their school systems. 

As indicated and supported by Hennessy, Deaney, Ruthven, and Winterbottom 

(2007), teachers build and extend existing practice, exploiting new opportunities, but do 

not blindly adopt new pedagogies. With this in mind, support for teacher staff 

development of the IWB technology is imperative for successful integration within the 

classroom. In Winzenried, Dalgarno, and Tinkler's qualitative study, (2010), they 

investigated teacher perspectives' on the impact of the interactive whiteboard on their 

pedagogical practice. In this study, six primary and secondary teachers in two rural 

schools were the focus of the study. Interactive whiteboards did not appear to decrease 

the opportunities in teaching and learning in the classrooms. In fact, the IWB was seen as 
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a flexible tool for the classroom. IWB technology was found to include a wider range of 

highly motivating and contemporary resources and levels of student engagement were 

greatly increased as was their learning and both were seen as consequences of the 

activities afforded by the IWB's (Winzenried et al., 2010). 

An important outcome stemming from these findings is that professional 

development to extend the use of this technology needs to reflect the diversity of its use. 

Based on the research by Winzenried (2010), staff development workshops are unlikely 

to be as valuable as peer design and planning. In spite of professional learning 

opportunities, the evidence suggests that IWB technology is readily adopted by almost all 

teachers and when the initial excitement wears off, will continue to be used, and will 

result in new developments in teaching pedagogy (Winzenried et al., 2010). 

Training and support is necessary for teachers to use the IWB technology 

appropriately. The selection of the correct software becomes critical and teachers must be 

able to mediate the software, integrate the software, and devise quality interactions and 

interactivity (Armstrong et al., 2005). In a two-year case study by Armstrong et al. (2005) 

they worked with four teachers and digitally recorded their class lessons. Out of these 

four teachers, only one had prior IWB training. In depth semi-structured interviews with 

two focus groups and six students from the classes provided details of the lessons and 

how they were perceived. The results from this study, as well as previously mentioned 

studies, support the idea that without whole school training for the IWB technology, the 

teachers will either be unaware of, or attempt to explore possible benefits of using the 
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IWB as a pedagogical tool. 

The effects of an IWB on pedagogy 

Since 1997, the government of the United Kingdom has invested large amounts of 

money in Information and Communications Technologies (ICTs) in the education sector, 

including interactive whiteboards (IWB's), to support their belief that their use in the 

classroom would raise achievement among British school children (Hall & Higgins, 

2005). In their study, Hall and Higgins found students to be very enthusiastic about 

precise aspects of I WBs, such as their adaptability in the classroom, multimedia 

capabilities, and the fun and enjoyment they brought to a 21st century education. Hall and 

Higgins also noted that students could highlight negative aspects as well. Technical 

problems, the lack of teacher and students' technology skills, and students' lack of access 

to the technology were cited as the most prevalent problems seen by students. Other 

issues were discovered by Glover and Miller (2001) as they noted that IWB's are least 

effective and have limited impact on teaching and learning when teachers fail to 

appreciate that interactivity requires a new approach to pedagogy and there may be a 

tendency for IWB's to be used more as an "interest enhancer than as a new approach to 

learning" (Glover & Miller, 2001, p. 269). Thus, in order for them to be effective, teacher 

training is imperative. 

Initially, the British study found that teachers using the IWB could only see pupil 

motivation and timesaving as important factors to their classroom use. They were unable 

to use the ICT to enhance their teaching of conceptual knowledge; they used it to increase 

current application of knowledge through activities or it was used collaboratively with 
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pupils. On the few occasions when student teachers have used ICT imaginatively, they 

were able to easily explain its use. 

Rogoff (1995) analyzed the teacher's role in supporting learning with the IWB. 

Rogoff described the ways in which a skilled colleague can divide tasks into manageable 

goals. This will steadily increase the child's involvement and accountability in classroom 

activities, which extend familiar knowledge and skills. This type of curriculum will 

provide both a challenge and controlled sensitive assistance to the child. In the 

curriculum as described by Rogoff (1995), the teacher emphasizes the importance of 

social context in fostering favorable conditions for learning. By focusing on whole class 

interaction, curriculum planners initiate activities that encourage negotiation and 

understanding of the social rules and expectations between teachers and children (Pollard 

& Filer, 1996). Understanding these boundaries, which students and teachers operate 

within, helps prevent student risks while accomplishing academic requirements 

(Hennessy, Deaney, Ruthven, & Winterbottom, 2007). 

The study of those relationships led Hennessy et al. (2007) to use the framework 

of'guided participation' posited by Rogoff (1995) to focus on teacher intercession 

between the IWB (and software employed) and the pupils. Technical interactivity was 

explored in this study by observing and interviewing three teachers from different 

schools. Based on the coding from those interviews, the authors concluded that teachers 

continued to be in control of the technology with limited use by the students. Their 

personal pedagogical approaches appeared to shape IWB use even though the use of the 

technology had been found to contribute to the creation of collective learning. The 

lessons were based on existing ones with the IWB added to incorporate a wider range of 
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more exciting and interactive media-rich content. Hennessy et al. (2007) concluded that 

the possibility that classroom participants will develop their own personal knowledge 

increases when they are allowed to experiment with the individual or collective use of 

digital tools. Whole class teaching using the 1WB also overcomes the management 

difficulties of teachers supervising multiple pupils in hands-on mode and making timely 

behavioral interventions. In the interviews, the IWB-experienced teachers, recognized 

that the potential of the technology was not being fully explored and they attributed the 

lack of exploration to the curriculum and pressures of time. 

IWB use requires a great deal of pre-planning and that lack of time to plan places 

constraints on teachers and their flexible responsiveness to pupils' needs. Regardless of 

the negatives, teachers believed that IWB use would continue to become more of an 

integral part of the curriculum and daily lessons and that in the future it would be well 

suited to support interactive teaching (Hennessy et al., 2007). From the studies previously 

mentioned, it has been observed that when teachers are prepared to use the IWB 

technology in the classroom teachers are able to move flawlessly and repeatedly between 

whole-class, group, and individual instruction. This interaction enables the possibility of 

meeting the needs of each student more realistically (Kennewell, Tanner, Jones, & 

Beauchamp, 2007). However, teachers will develop differently and their training 

requirements will need a flexible and supportive environment. As their self-confidence 

grows, they will include more child use of the board into their lessons and the students 

will become self-assured users of the technology (Beauchamp, 2004). 
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The IWB effect on student motivation 

Computer technology effect on students 

Very little research has been done which examines the use of technology using 

'traditional' textbook methods. Previously, most research on Information and 

Communication Technology (ICT) has involved individual and pair learning software 

and distance learning (e.g., Kaput & Thompson, 1994). Little research views the whole-

class context that potentially offers a new way to use computers. To determine student 

perceptions about IWB's, The Center for British Teachers (CfBt) used semi-structured 

interviews with groups of seventy-two students between ten and eleven years of age in 

2004. It was believed that since the students were accustomed to working with one 

another in the same classes and with the same teachers in social situations, their answers 

would better represent the true picture of IWB usage in the classroom if interviewed 

within groups rather than individually. Interestingly, students supported or contradicted 

the views of their peers regarding aspects of IWB use, thus providing a variety of 

viewpoints rather than the views of an individual. 

The main questions from the interview involved advantages of the IWB, if the 

students believed the IWB aided learning, what problems had occurred during the use, 

and how teachers could improve their use of the IWB. Students highlighted the common 

themes related to technical problems, teacher and students' information, and 

communication technology skills and students' lack of access to the technology as 

negative aspects (Beeland 2002; Hall & Higgins, 2005; Lee & Boyle, 2003; Smith 1999; 

Smith 2001;;). On a positive note, students believed the IWB to be highly engaging 

To further explore the effect of the IWB on students, an action research study was 
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conducted by Amoloand Dees (2007) at an elementary school in a suburban community 

in central north Georgia. Over a three and a half-year period of time, twenty-six fifth 

grade students received ten hours of instruction with the interactive whiteboard in the 

media center. The plan allowed students to interact with a new technology as the primary 

medium for social studies instruction and learning. A variety of class activities 

incorporating the IWB were used during instruction and several data collection methods 

were used to measure the results of the intervention. Pre- and post-tests, post-intervention 

surveys, student journals, and field notes were all part of the data collection. 

All students demonstrated an increase in learning based on the pre-test and post-

test. Prior to the intervention the mean score was 60.81 (SD = 14.56) and after the 

intervention the mean score was 92.96 (SD= 5.94). As one student said, "It was so much 

fun and the lessons were so cool it didn't even feel like learning" (p.6). Another student 

who commented, "I love using the interactive whiteboard, reinforced this. I like all the 

different stuff you can do on it while learning about something" (p.8). The student 

populations in classrooms today have grown up in the iY generation expecting 

technology to be a major part of their lives. Generation iY are the younger Millennials 

born after 1990. Their world has been defined by technology and shaped by the 

Internet— iPod, iBook, iPhone, iChat, iMovie, iPad, and iTunes—and for many of them, 

life is pretty much about "I," says Tim Elmore in Generation iY (2010). "Generation Y is 

the largest generation in American history and the second half of this generation is 

different than the first half." (2010, p. 81). Elmore states in Generation iY, "We must 

teach students when they are ready to learn.. .using methods that fit the ways they learn" 

(2010, p. 81). 
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Engaging students in the curriculum through the use of IWB and computer 

technology is supported by the suggestions of Edgar Dale's Cone of Experience (1969). 

Teachers must realize that learning and retention of information may be enhanced 

through proper IWB use. As an instructional tool, the interactive whiteboard must be 

more than visual images. Students must be able to use the technology as part of their own 

creations and demonstrations in order to experience new information and make 

connections to real world experiences. Previous research suggests that when combined 

with effective questioning, discussion and feedback, classroom network technology 

constitutes a powerful channel for theoretical change, heightened student engagement in 

class, and greater equity in science education because involvement and feedback for all 

students is equal (Penuel, Boscardin, Masyn, & Crawford, 2006). 

As suggested by Edgar Dale's Cone of Learning (1996), it is the nature of 

involvement one has with new ideas which advocates that retention and learning increase 

in a logical order, which moves the student from visual experiences to more personal 

ones. In Dale's ideas regarding the Cone of learning, he places engagements by the 

students as the most important aspect of learning. 

An action research study conducted by Beeland (2002) examined the effect of the 

use of interactive whiteboards as an instructional tool on student engagement. The study 

explored student involvement in the learning process by questioning if involvement 

increased while using an interactive whiteboard to deliver instruction. A total of ten 

middle school teachers and one hundred and ninety-seven students participated in the 

study. In each class, the teacher presented a lesson using an interactive whiteboard. After 

the lesson, students were given a survey and a questionnaire. Teachers also completed a 
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survey and questionnaire. The results of the surveys indicated a strong preference for the 

use of interactive whiteboards in the classroom (Beeland, 2002). The teachers and 

students who participated in the action research supported the use of IWB instruction in 

the classroom. 

Beeland's hypothesis was that instructional approaches using an interactive 

whiteboard would increase the level of student engagement during the learning process in 

the classroom. His belief was that the extent of student engagement would be determined 

by the number of learning modalities used by the teacher and the intensity of those uses 

(Beeland, 2002). Student commitment is significant to student motivation during the 

learning process. The more students are motivated to learn, the more likely it is that they 

will be successful (Beeland, 2002). 

The teacher in Beeland's work was asked to identify one student who most likely 

enjoyed the use of the whiteboard and one who most likely did not from each class. The 

modalities addressed by the methods that teachers utilized in conjunction with the 

whiteboard were also recorded. Teacher attitude toward using the whiteboard as a means 

of delivering instruction was measured using a modified version of the Teachers' 

Attitudes Toward Information Technology Instrument. The results of this study indicated 

that the use of interactive whiteboards in the classroom did lead to increased student 

engagement. The reason appears to be the visual aspects of using the whiteboard. 

Effectively using this information in conjunction with other school improvement efforts 

has the potential to greatly assist educators in their efforts to attract and maintain student 

attention and to improve student achievement. School and technology leaders need to be 

aware of the potential these whiteboards have for increasing student achievement through 
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increased student engagement (Beeland, 2002). 

IWBs are perceived optimistically, and studies show they can have a positive 

impact on motivation if they are perceived in a positive light. Whether this impact on 

perception and motivation is just because they are new and will decrease over time is 

seemingly reliant on pedagogy (Slay, Sieborger, & Hodgkinson-Williams, 2008). By 

embedding IWBs and interactivity into teaching and learning, the motivational effect can 

be maximized (Martin, 2007). Some studies have also linked motivational effect to 

achievement (Weimer, 2001). Achievement has been reported by some to be positively 

impacted by IWBs (Lewin et al., 2008), however, not enough studies have been 

conducted to be conclusive concerning IWB's true impact. 

Student perceptions of the IWB 

While the IWB has great potential, the students' view of the technology use may 

impact their affect. In 2005, Hall and Higgins conducted interviews in British classrooms 

with year six students in order to assess their reactions to IWB usage. From those 

interviews, both positive and negative aspects were noted. First, students noted the ability 

to use a range of resources enabled versatility of the technology. These students believed 

the old-fashioned boards were "boring". Second, students enjoyed the IWB's multimedia 

capabilities. The sounds, visuals, movements, and color increased their engagement. 

Third, students commented about the games that could be played with the IWB. Student 

comments were not all positive and technical problems were mentioned as an area of 

concern. Some claimed that a screen glare could prevent viewing. When asked what 

improvements could be made, the students expressed the desire to have access to the 

equipment and have interactive use. 
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Wall et al. (2005) analyzed how IWB's affected students' perceptions of their 

learning. This study was conducted with year six British students. Their methodology has 

origins in Bubble Dialogue (see http://www.dialogbox.org.uk/ BubbleDialogue.htm) 

based on work by McMahon and O'Neill (1992) using speech bubbles to support 

discussion and role-play in citizenship and values education. Focus group of students 

discussed issues arising from the stimulus and the pupils were encouraged to write down 

their thoughts and ideas in the appropriate bubble on individual templates. Overall, 

students provided positive reactions and common themes were found among these 

concepts. First, students believed that the IWB facilitated learning. Students noted the use 

of visual displays, various software, and games. They believed that these items increased 

their concentration toward the subject matter being taught. Second, students perceived 

that the IWB initiated learning. The main factor they described as influencing this was 

motivation. Students wanted to use the board themselves. Students perceived the board as 

fun and preferred the visual approach to learning that the IWB afforded. Third, students 

commented on the IWB's multimedia capabilities. They enjoyed the integration of 

sounds, visuals, and colors. Subject-specific advantages were also related. Students 

discussed the IWB's advantages most frequently relating to math. Some stated that the 

IWB changed their opinion of math. Its use in science was positively reported as well, 

and students noted its ability to aid in visualizing concepts. Students believed that the 

board benefited teachers by improving their concept explanations and creativity. 

The IWB has influenced student perceptions in the U.K. to a greater degree than 

those of American students because of their time used in the classroom. From research 

done with students, the IWB continues to be a favorable method of instruction in the 
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classroom, which students believe may influence their own achievement. Findings from a 

study by Xu and Moloey (2011) indicate that the IWB has the ability to create a variety 

of visual activities, which has impacted the material presented. Students also report that 

the IWB has enhanced the learning experience, reflected in increased motivation and 

engagement through interaction with this technology. The culmination of the positive 

student perceptions should continue to encourage and motive students to learn. With that 

motivation, student achievement will follow. 

The IWB effect on Student Achievement 

Researchers discovered that interactive whiteboards produced positive effects in 

the classroom, especially for students of prior average and high attainment. In fact, the 

results showed that consistent and long-term use of interactive whiteboards had a 

significant impact on the speed of progress for many students (British Educational 

Communication and Technology Agency (BECTA), 2007). Students today are visual 

learners who learn best in classrooms where presentation of information uses images, 

videos, animations and diagrams. Interactive whiteboards help teachers teach to the 

multiple intelligences and different learning styles of their students. IWB's allow teachers 

to introduce new information in concrete ways like notes, but then also display this 

information using images and visual demonstrations. (SMART Technologies Inc., 2009) 

The main purpose of the E-Learning Nordic research in 2006 was to explore three 

ideas. The first goal was to discover if students' achievement could be enhanced with 

information and communication technologies (ICT). Secondly, the projects aimed to 

explore if any new teaching methods had emerged and lastly, had home-school co
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headmasters and parents in primary and secondary schools in Finland, Sweden, Norway 

and Denmark with over eight thousand people participating. Data was collected from an 

Internet survey conducted among two hundred and twenty-four Nordic schools in 2005. 

Results from this study showed that ICT had a positive impact on improving student 

learning. Sixty percent of the teachers saw ICT's as a positive tool, which supported 

differentiation and were seen to have a positive educational impact on both academically 

strong and weak students. However, results indicated the untapped potential of the ICT 

and the lack of utilization to its fullest potential. The research showed that there was no 

plan to develop technology as a pedagogical tool and there was little impact on 

communication with schools outside of the normal schooling environment. This may be 

due to the concerns of teachers with their technological competence and those who felt 

the most comfortable used the technology in ways that supported their curriculum. The 

survey of the students uncovered their desire to use computers more in school than they 

do now, but their use of the computers was seen to support, not initiate curriculum. Both 

teachers and pupils who used the technology were the ones who experienced the greatest 

impact on learning and pedagogy (E-learning Nordic, 2006). The data continues to 

support the IWB as an instructional method with positive student impact when teachers 

are prepared with training in the technology and students are allowed to use the 

technology. 

Studies have documented that both teachers and students like the IWB technology 

(Beeland, 2002) and that students are more engaged and motivated to learn when 

whiteboards are employed (Miller, Glover, & Averis, 2004). Finding that students and 
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teachers approve of the IWB in the classroom gives rise to the notion that there may be a 

causal effect on student achievement in a positive way if students are more motivated and 

engaged. 

The United Kingdom has utilized IWB in the classroom for many years. Levin, 

Somekh, and Steadman (2008) evaluated the impact of those boards for teaching and 

learning in English primary schools. Research was collected from 2004-2006, which 

posited that multilevel modeling using the boards had positive gains in literacy, math, and 

science for children between the ages of seven and eleven. This increase was directly 

related to the length of time they had been taught using this technology. 

Observations along with teacher and student interviews were used to determine 

how and if pedagogic practice had changed since the initiation of the IWB in the 

classroom. Observers were able to view not only positive methods, but also possible 

reasons for the lack of impact. While highly motivated to use the boards, the greatest 

effects were seen when students had the opportunity to work individually or in small 

groups for extended periods of time with the IWB. Whole class use did not present the 

same influences as previously mentioned. Another factor was teacher familiarity with the 

technology. It was only after a period of two years that teachers felt they could best use 

the source as a mediating artifact for classroom interactions with pupils, and pupils' 

interactions with one another, and it was at this time when changes in pedagogic practice 

become apparent (Levin et al., 2008). 

The purpose of the research reported by Swan, Schneker and Kratcoski, (2008) 

was to investigate whether the use of interactive whiteboards in English language arts 

and/or mathematics lessons improved student learning as measured by student scores on 
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state achievement tests. The study examined the reading and mathematics achievement 

test scores of all students in the third through eighth grades in a small urban school 

district in northern Ohio. The scores were compared between students whose teachers 

used interactive whiteboards for instruction and those whose teachers did not. Results 

showed slightly higher performance among students in the interactive whiteboard group, 

with students in the fourth and fifth grades exhibiting the greatest advantage for 

interactive whiteboard instruction. Further research on the use of interactive whiteboards 

for K-12 teaching and learning was clearly indicated to determine how different methods 

of IWB use might influence student achievement (Swan, Schenker, & Kratcoski, 2008). 

Jones (2004) used data from British Educational Communication and Technology 

Agency (BECTA), 2003 survey of UK schools, to examine learning outcomes. Jones 

found that teachers in almost eighty-five of secondary schools and thirty-seven percent of 

primary schools said that IWB's were present in the classroom. Although this form of 

technology at that time was relatively new, there is a rising body of literature on their 

effective use in teaching and learning. According to BECTA's research, the key benefits 

of using IWB's are that they encourage a variety of teaching materials, engage pupils 

more than whole-class teaching while increasing student enjoyment and motivation, and 

facilitate pupil participation while interacting with the IWB. Most importantly, they 

enable the student to make connections with the content (Jones, 2004). 

In the previous studies, whether there were large or small amounts of data 

collected, the results were similar. Both teachers and students were positively impacted 

by the use of the Interactive Whiteboard in the classroom. The methods of use did affect 

the level of influence that the IWB seemed to have on participants. As teachers and 
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student become more familiar with the technology and all of the capabilities it brings to 

the classroom, the IWB should continue to become a part of daily pedagogy, which can 

no longer be overlooked. 

Interactive Whiteboard in the Math Class 

In 2000, Greigenhagen explored the potential of the IWB in the mathematics 

classroom. A description of the multiple uses of the IWB in comparison to a traditional 

board was developed through the use of field observations, video recordings, and 

interviews. The methodology in the study involved the lessons of a single secondary 

school mathematics teacher being observed and video-recorded over a period of three 

months. The researcher was a passive observer and interacted as little as possible with the 

students. Short semi-structured interviews were conducted after each lesson, which 

focused on the observed lesson and interaction between the student and the interactive 

whiteboard. The shared experience of the observed lesson initiated the interview (Cooper 

& Mclntyre, 1996) and provided evidence of how an interactive whiteboard might be 

used thorough events that actually happened in the lesson. The demonstrated ability to 

teach and make connections for the students helps to support a constructivist point of 

view (Jaworski, 1994). In order to learn mathematics, students need to have contact with 

mathematical concepts in a way that allows the students to make sense of the material 

and to be able to cognitively structure new knowledge (Greigenhagen, 2000). 

The main finding from this study was the possibility of enhancing the 

communication and interaction of the students to potentially achieve a real educational 

benefit. An IWB should not just be seen as a method of presentation. It is interactive and 

communicative and if students are allowed to write on the boards they could provide an 
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audience by allowing for whole group discussion. By addressing these points, it is hoped 

that interactive whiteboards will provide innovative resources for teaching and learning 

mathematics (Greigenhagen, 2000). 

Interactive Whiteboard in the Language Class 

The importance of technology integration in all subject areas can be seen not only 

in math but also in the language classes. In a study by Hennessy, Deaney, Ruthven, and 

Winterbottom (2007), secondary teachers of the core subjects of English, mathematics, 

and science had begun to integrate information and communication technology (ICT) into 

mainstream classroom practice in British schools. Their study and analysis of eighteen 

focus groups' interviews with core subject departments supplied the data needed to 

examine the integrated use of ICT and understand how it can support subject teaching 

and learning. Through their findings, a commitment to incorporating ICT was evident. 

Teacher statements emphasized the use of ICT to enhance and extend existing classroom 

practice. A slow but sure process of pedagogical evolution was evident as teachers were 

developing and trialing new approaches specifically for mediating ICT-supported 

learning. This type of trial and error is becoming a necessary part of the daily lives of 

educators. These strategies will help teachers improve methods that focus pupils' 

attention on to fundamental learning objectives. 

Simply embedding IWB technology does not guarantee that it will be used 

interactively regardless of the degree of technical competence a teacher possesses 

(Gibson, 2001). Verenikina, Wrona, Jones, and Kervin (2010) researched how the IWB 

could influence literacy teaching through interactive lessons in an Australian primary 

school. The research used a sociocultural approach (Vygotsky, 1978) and activity theory 
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(Engestrom, 2001) to address the issues surrounding the implementation and use of 

interactive whiteboards in literacy classrooms. The team explored the involvement of 

IWBs in an environment where the individual, classroom, and whole school contexts 

were considered. Interviews with administrators and teachers, video and audio taped 

classroom observations, and document analysis were all used to form individual teacher 

case studies. These methods allowed the researchers to capture 'snapshots' of literacy 

practice that utilized IWB technology. 

The results suggest that technology alone is not the therapy needed to create a 

quality education system; rather that technology is useful for achieving a learning 

outcome. Both teacher and technology working together may result in deep and 

interactive student learning. Initial learning may require less interactive methods while 

future pedagogy may involve IWB interactive lessons. Continued building on the co-

construction of knowledge, collaborative working practices, and discovery problem 

solving, requires everyone to have a shared role in the activity in order to accomplish 

deep interactive learning. This conclusion suggests that it is doubtful that isolated IWB 

technology can create an environment that supports highly interactive practices without 

firstly understanding the role of the student and the teacher (Verenikina, Wrona, Jones, & 

Kervin, 2010). 

IWB use in the science classroom 

Math and language are subjects in which the IWB has been instrumental in both 

introduction of new material and continued support of student learning. In science, the 

IWB's strength lies in its support for shared cognition, especially verbalization, collective 
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assessment and reworking of pupils' own thoughts, and co-construction of new 

knowledge - the basic tenets of'deeper' interactivity (Hargreaves et al., 2003). 

Interactive communication in the science classroom allows teacher and pupils to 

explore ideas together, pose questions, and reconcile scientific and informal ideas 

(Mortimer & Scott, 2003). In a rural part of Wales in the United Kingdom, a study was 

carried out in a primary school which had classrooms that were equipped with interactive 

whiteboards (IWBs) linked to a teacher's computer and six PCs for pupil use. Using the 

ICT was standard procedure throughout the school. The researchers interviewed thirty 

students (aged ten-eleven years) randomly selected to determine their views about school 

science and their views about the teaching methods used in the classroom. When the 

pupils moved to a medium sized secondary school where the teachers were beginning to 

develop their ICT skills and the availability of the computers was limited, their attitudes 

changed. After having three months to settle into their new school, the group was re-

interviewed about their views about the teaching methods of school science. While the 

group was in the primary school, the students came to expect the use of ICT in every 

lesson. Information was presented in an enjoyable way and they were interested in 

discovering science knowledge for themselves. The lack of ICT in the secondary school 

caused some aggravation, but this was mostly with the teacher's use of ICT and the 

student group remained excited about science. Students who were less enthusiastic about 

the subject of science indicated that it was the teacher's use of technology and not the 

resource itself that caused them concern. In general, the pupils particularly enjoyed the 

practical aspects of science lessons, something that they had not experienced in the 

primary school, which compensated for the relative lack of ICT in science teaching. 
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Pupils were very positive about ICT and the interactive whiteboard (IWB) in particular 

(Beauchamp & Parkinson, 2008). 

The known problems with connection of content standards seen in pupil 

achievement as they transfer from primary (elementary) school to secondary (high) 

school (Braund & Driver, 2005), has led to many agencies in the United Kingdom (UK), 

to explore current practice to identify possible causes. Although a drop in pupils' 

progress and motivation during Key Stage 3 (KS3) (eleven-fourteen years) is something 

that has only been identified recently, there is no reason to believe that it is a new 

phenomenon, as science is facing growing pressure on its 'core' status, especially in the 

primary school (Beauchamp & Parkinson, 2008). It is reasonable to suggest that this 

development may negatively affect pupils' attitudes to science as they enter KS3. 

The potential in developing teaching and learning is supported by evidence from 

the research literature which suggests "the positive effects of specific uses of ICT on 

pupils' attainment is seen in almost all the National Curriculum subjects" (Cox & Abbott, 

2004, p. 4). In addition, "It is clear from the evidence that ICT has had a positive effect 

on many areas of attainment in science" (p.25). Other research suggests that science 

teachers recognized that the use of ICT enables classroom teachers to have greater access 

to subject knowledge, which stimulates thought and thus improves student learning 

(Rogers & Finlayson, 2004). 

The IWB offers a scope of benefits to the elementary science classroom. With 

simple integration, teachers utilize a number of presentational and ICT functions which 

together foster versatile academic strategies. In the case study by Gillen, Littleton, 

Twiner, Staarman, and Mercer (2007), they examined how a teacher strived to connect 



58 

two themes across four science lessons. The teacher was able to create learning 

experiences constructed using the IWB technological abilities, which combined various 

scientific phenomena and engaged children in activities to facilitate understanding. It is 

important in a science class to use different modes of information presentation in order to 

allow students to develop a deeper understanding of scientific phenomena (Kozma, 

2003). 

Data presented in this study came from observations and interviews within urban 

primary schools in the South of England. Video recordings of four teachers presenting 

two lessons provided the data along with teacher interviews discussing use of IWBs 

within classroom-based teaching and learning practices. A case study of detailed analysis 

of science lessons on the topic of evaporation using the lesson videos, presented the data 

for this investigation. The focus was on how the IWB, in combination with other 

resources at the teacher's disposal, can be used to create links between ideas and events to 

make meaning for the students. 

Throughout the lessons, teachers developed themes. In one observation, the IWB 

was used as a hook to show a short video prior to an experiment. This was considered 

interactive by the teacher, but obviously has different connotations depending on the 

view of the participant. In a subsequent interview, the teacher stated that in their opinion, 

the whiteboard's done more than anything to enable scaffolding of learning, really 

helping them to move to that next step both visually and with sound. This research found 

that this technology makes it easy and convenient for the teachers to deploy as quickly as 

necessary to facilitate their goals. Although all teachers are striving for continuity in 

lessons and may be willing to use a wide range of resources, the IWB facilitates the 
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accomplishment of this (Gillen et al., 2007). 

Hennessy, Deaney, Ruthven and Winterbottom (2010) used a case study interview 

approach of a secondary school to investigate how veteran instructors were using the 

IWB to support learning in science in the UK and other countries. A sociocultural 

perspective was used to focus on educator strategies used to foster the cognitive, social 

and physical participation of learners in whole class activity. The focus was on teacher 

mediation between the IWB software and the actual use by students. In this school, 

teachers chose to use contrasting approaches of designing and supporting activities in 

which pupils shared, evaluated, and developed ideas using the IWB. This research aimed 

to discover the effects of teachers using the IWB and their development of technical and 

pedagogic activities, which use the IWB to create conditions that foster bias. Is there 

more active pupil participation and transfer of responsibility with IWB use when they are 

included in class design? The final consideration was whether physical contact is 

important for learning. 

Methods of research included focus group interviews, which were conducted with 

teachers from four secondary science departments. The goal was to discover what they 

viewed as particularly successful classroom uses of ICT and to identify practitioners who 

were confident in their use of the technology. Two lesson observations and follow-up 

interviews with two teachers and six of their pupils were chosen for more intensive 

investigation. In order to understand the teacher's ideas, the team used lesson plans, work 

schemes, observations, and interview transcripts. This study highlighted the varied 

strategies that teachers used to engage pupils in meaningful whole class activities with 

the IWB. Observations illustrated the variety of stages seen in pedagogical methods. 
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Teachers continued to develop lessons, which changed from primarily a teacher-centered 

design to a more student friendly interactive lesson plan. From these interviews, the use 

of interactive whiteboards emerged as a promising practice that teachers would continue 

to utilize as they become more familiar with the IWB technology. The more student 

interaction with the boards in group A and whole class discussion, the more involved 

students become in the lesson. It is that involvement, which helps to create motivation for 

the students to continue to want to learn the material, presented using the IWB. This 

increase in interest is invaluable due to the considerable evidence that, overall, both boys' 

and girls' interest in science declines across the phases of schooling (Murphy, Patricia & 

Whitelegg, 2006,). 

Summary 

Bransford et al. (2002) argue that it is not necessarily how much money a country 

invests in technology, rather it is important to what extent technology is adopted and used 

by teachers in the classroom. Excitement and willingness are contagious attitudes 

teachers must portray in the classroom toward the IWB in order for it to reach its full 

pedagogical potential. Classroom teachers need to prepare students for a successful 

existence in society. From recent changes in content standards, it is clear that technology 

in the classroom is here to stay. ICTs and IWBs impact education in terms of 

organization, curricula and pedagogical practices (EC, 2003; OECD, 2001). From current 

research, the support for classroom technology necessitates an expansion in its use and an 

investment in professional development in areas such as planning time and technology 
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training. Countries that fail to adapt may be disadvantaged economically and socially 

(EC, 2003; OECD, 2001). 

In addition to researching the general effects of technology on education, it is also 

crucial to research effects in specific subject areas. Subjects that have been studied with 

the IWB include foreign language, math, English and science (Bell, 2000; Gerard et al., 

1999; Zirkle, 2003). Most current research presented has been with primary school 

settings, however, there is a push to incorporate the IWB's into the secondary education 

programs. It is important to assess the value of that technology and determine the best use 

in order to support student achievement. IWB capabilities have been detailed by 

numerous educators (Landis, 2005; Loschert, 2004; Ziolkowski, 2004) and demonstrate 

support for its use. Since these studies are lacking in the area of secondary level students' 

IWB impact on student achievement, this suggests a need for additional research. Science 

encompasses many facets including physics, chemistry, earth science, and biology. The 

distinctive content areas result in each area requiring its own unique pedagogical 

methods. Therefore, this study concentrated on IWBs in the context of the biological 

aspects of teaching science. 

Darling-Hammond (1994) states that efforts to ensure high levels of student 

performance should demand that teachers know as much about students and learning as 

they do about content. A teachers' knowledge base should include a wide variety of 

instructional strategies and understanding of when to use those strategies. They will need 

a comprehensive foundation in current learning research and the knowledge of how to 

apply that research in the classroom. Assessments will be needed to monitor what 
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students know and are able to do. All of this knowledge base is dependent on the school 

systems and teacher-preparation institutions that articulate high standards for teachers. 

As rapid advances in technology such as ICT and IWB's dramatically change the 

world, schools must prepare students to confidently use and benefit from these changes. 

Teacher preparation programs as well as staff development programs must provide 

suggestions for when and how to integrate technology into their teaching so new and 

veteran teachers will benefit. There is a need to support teachers' use of technology while 

also preparing them for the technology of the future (Pattison & Berkas, 2000). 

Classrooms today are comprised of veteran teachers as well as new ones. Both 

new and seasoned teachers have conceptions about teaching and learning. Previous 

beliefs held by teachers about their preferred ways of teaching and learning must be 

reordered to include technology use in the classroom. The meaning of teaching and 

learning and the roles of teacher and pupils have new definitions (Chan & Elliot, 2004). 

Today, there are two main opposite conceptions in teaching and learning (traditional and 

constructivist). Constructivist conception received its foundations from the Piaget's and 

Vygotsky's theories. These theorists emphasize the importance of experience and active 

participation of the individual in the learning process and the construction of knowledge. 

Vygotsky posited the importance of interaction of a child with his/her peers or with adults 

in the construction of knowledge (Miller, 1997). It is in that framework that this research 

was conducted. 



CHAPTER THREE 

METHODOLOGY 

Introduction 

The purpose of the research reported in this study was to determine the effect of 

interactive whiteboards (IWB) on seventh grade science students' achievement as 

measured by student scores on teacher-made pre and post-tests. The researcher sought to 

identify the effectiveness of the IWB on two groups of heterogeneously grouped students. 

Evaluation of classroom pedagogical tools such as the interactive whiteboard and 

interactive lesson's was important to determine the best methods of transmitting 

information that will lead students to obtain knowledge in positive ways. 

The intention of this study was to determine whether the IWB technology 

is affecting the student's ability to be academically successful in science. Within 

the methodology chapter, discussion is presented detailing the: a) research 

questions, b) hypothesis, c) research methodology, d) population, setting, and 

sample, e) instrumentation, f) procedures, and g) data analysis. A summary of the 

methodology and procedures concludes the chapter. 

Research Questions 

The following research questions were evaluated using a t-test. The 

hypothesis was tested at the .05 level of significance. The researcher evaluated the 

data presented by the .05 level of significance between pre-test scores and post-

test scores of two groups. Along with the pre-test and post-test comparison there 
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was also a delayed post-test to determine if IWB instruction had an impact on 

long-term learning. 

RQi: Does the use of interactive whiteboards as an instructional method improve 

achievement on science curricula as measured by teacher-generated assessments when 

compared to traditional/non-technological classroom instruction? 

Hai: There will be a significant improvement in seventh grade science achievement as 

measured by teacher-generated assessments due to the use of interactive whiteboards as 

an instructional method when compared to traditional/non technological classroom 

instruction. 

RQ2: Is there a long lasting effect on a student's long-term achievement of the content as 

a result of the method of instruction? 

HA2: There will be a significant difference of long lasting academic achievement effects 

on a student's long-term achievement of the content as a result of the method of 

instruction as measured by a second post-test. 

Population, Setting, Sample and School Climate 

In the state of Georgia, there are four hundred and twenty-nine middle 

schools. This southern rural middle school utilized in this study is one of two in 

the county's district. It is a public school that serves four hundred and fifty nine 

students in grades six through eight. The sample group population came from the 

students in Central Middle School (pseudonym). Four of the six science classes of 

seventh grade students participated in this study. The students were selected based 

on their inclusion in the classrooms of Teacher X participating in this research. 

Traditionally, this teacher does not use the IWB in his classroom during the 
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teaching of lessons. 

In 2010, the Central Middle School had fifty three percent of students 

eligible for free or reduced price lunch programs. The school population consisted 

of sixty-nine percent White, twenty-six percent Black, two percent Hispanic, one 

percent Asian/Pacific Islander, and one percent two or more races. Males and 

females were evenly distributed with each making up approximately fifty percent 

of the population. In 2010, this school had fourteen students for every full-time 

equivalent teacher. Central Middle School spent $9,732per pupil that school year 

compared to the State of Georgia's average for per pupil expenditures, which was 

$8,759.77. (GaDOE, 2012). On average, the district spends sixty percent on 

instruction, thirty three percent on support services, and seven percent on other 

elementary and secondary expenditures. Academics are very important in this 

middle school and it prides itself on making AYP consecutively for the last five 

years. In 2011, the seventh grade science students had an overall CRCT score of 

ninety-two percent passing. This was in comparison to the state overall average of 

eighty-two percent. 

Central Middle School has been recognized by Georgia's Single Statewide 

Accountability System (SSAS), which awards schools based upon their performance on 

state curriculum exams and Adequate Yearly Progress (AYP) status. In a January 5, 2011 

press release from the Governor's Office of Student Achievement, Georgia State School 

Superintendent Brad Bryant said, "The students and staff at these schools are to be 

commended for this significant achievement. These high levels of achievement and 
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improvement don't happen unless everyone is focused on the goal of providing a world-

class education to every student" (Bryant, 2010). 

This middle school has been recognized at the highest possible level (Platinum 

Level) in the area of Greatest Gain for Students Meeting and Exceeding Standards. In 

order to qualify for this award at the Platinum Level, this Middle School had to meet 

AYP for three consecutive years, have greater than thirty-five percent of students exceed 

standards and be in the ninety eighty percentile of Greatest Gains. These criteria are 

based on the last two years of CRCT scores. Only forty-six schools out of over two 

thousand, two hundred public schools in Georgia achieved this award (GaDOE, 2010). 

Each classroom teacher has a laptop computer and an IWB for their use. There are 

class sets of IPads and IPods available to be checked out for class use. There is a 

computer lab on each hall with a class set available for each teacher to use on a weekly 

basis. There are six teachers per grade level with multiple para-professionals and special 

education teachers who serve students within regular education classrooms in a co-teach 

capacity. 

One teacher was selected to deliver the instruction of the lessons for this study. 

Teacher X had been in the school for eleven years. He came from a family of educators 

but entered the field as a second career. Assigned to this school for his student teaching, 

he has always worked on the seventh grade hall. He has worked with young people in 

clubs outside of the school environment and enjoys the teenage population as he does his 

own children. In the classroom, he believes in stressing vocabulary, workbook pages, 

textbook reading, and multiple choice or true/false tests. Very few activities are planned 

which would allow students to work together creating evidence of learning. Teacher X 
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favors traditional/non-technological classroom instructional methods. 

Research Design 

The intention of this study was to test the impact that interactive whiteboards had 

on student achievement in the seventh grade science classroom. A nonequivalent quasi-

experimental group design and a causal comparative design were used with quantitative 

data coming from student testing using a constructed test of Teacher X's classroom 

(Creswell, 1994). This study was a quantitative study but qualitative data was used to 

provide context for the study and the findings 

Teacher X was chosen primarily due to his availability, the sharing of a 

common planning time with the researcher, and the fact that he was not the 

researcher. He was also a prime candidate because his normal teaching method 

did not contain IWB use and therefore he did not have prior knowledge or any 

attitude regarding the affect an IWB might have had on student learning. If there 

were any bias' present, it would have been negative toward the IWB as a teaching 

method as illustrated by the lack of his use of the technology in his classroom. 

There were two control classes and two experimental ones because 

Teacher X instructed four science classes of the six found in Central Middle 

School. Group A consisted of students in the second period and seventh period 

seventh grade life science class. Group B was comprised of fifth and sixth period 

classes of the same subject. Aware of sample bias (Berk, 1983), the research 

attempted to control for equality of the two groups by comparing pre-test results. 

The purpose of the selection of the classes was to have one early and one 

late class in each group to alleviate the variable of class time as a historical threat 
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to internal validity. Data from research by Kantartzi, Allen, Lodhi, Grier, and 

Kassem (2010) studied factors such as class time. This variable appeared to 

significantly affect students in early morning classes, which may have been 

attributed to class attendance. Their study indicated that the best time for students 

is either nine thirty or ten thirty, when their attendance is more consistent. In this 

middle school there is a problem with students often leaving early for reasons 

such as athletic games, band, or music rehearsals and parent checkouts. Because 

the afternoon classes were often interrupted, the lesson was planned for early in 

the week on a day void of any planned outside interference. On the day in 

question, Teacher X did not have any students absent due to early checkouts or 

school functions. 

A pre and post-test were given to both classes covering a science standard 

that the seventh grade students had not done well on based on the CRCT predictor 

test data. The researcher along with the participating teacher made the decision 

that the lesson would cover the standard regarding relationships among 

organisms. Specifically, this content standard was designated by the Georgia 

Performance standards as: S7L4.d: Categorize relationships between organisms 

that are competitive or mutually beneficial. This standard was chosen because of 

the high number of students who did not meet the required percentage of passing 

this standard on the predictor test given during the month of February 2012. From 

this standard, the element d. was chosen to be the key idea for this lesson. After 

completion of this daily session students should have been able to categorize 

relationships between organisms that are competitive or mutually beneficial. 
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Together the researcher and Teacher X decided on the focus of the lesson 

and the terms students needed to know upon completion. To assure that the 

graphic organizer did not become an uncontrolled variable and that the same 

information was presented in both pedagogical methods, an author-provided 

graphic organizer was designed and used as part of the protocol for both groups. 

Along with test scores, students were given a graphic organizer to complete 

during class instruction. 

Teacher X chose five of the best examples and five of the worst examples 

from each group to compare. Teacher X used those comparisons during the 

reflection of each class teaching method. Graphic organizers were also utilized to 

help understand the learning process for each group of students. There are some 

drawbacks to graphic organizers as Stull and Mayer (2007) highlight that asking 

learners to construct graphic organizers from scratch does not necessarily 

guarantee that they will engage in generative processing during learning. In a 

study by Struble (2007), graphic organizers were shown to be valuable tools that 

allowed two different teachers in the study to examine their students' thinking and 

learning on the topic, which the class was studying. Considering these two studies 

as support for the use of graphic organizers as a means to evaluate information 

gained by the student, comparisons were made between those from the control 

group and the experimental group to determine whether the instructional method 

had any effect on the work of the students. 

The student completed graphic organizers were examined to determine if 

there was a difference in the amount of information written by the students and to 
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the amount of any additional comments or ideas were recorded above and beyond 

the information required by Teacher X. The researcher considered if all of the 

areas were completed and how many students had written in the margins and 

outside of the answer boxes provided on the paper. 

The researcher was involved with Teacher X in the construction of the pre 

and post-test to ensure that the class standard chosen for the lesson was tested. 

The control group (A) was taught the content standard using a traditional textbook 

while the experimental one (B) used an IWB flipchart to facilitate the class 

instruction. The researcher planned with the classroom teacher to help build 

lessons for each class to ensure their accuracy based on the content standards. 

These lesson plans are presented in Appendix A and B. 

Attached to the end of the post-test was a twenty question survey adapted 

from the work of Beeland (2002) which asked students their opinion on which 

type of teaching method they believe worked best for them. It was based on a 

modified version of the Computer Attitude Questionnaire originally created by 

Dr. Rhonda Christensen and Dr. Gerald Knezek (1997) and was given to students 

immediately following the class. The information from this survey was used to 

determine student attitude toward the use of a whiteboard in the classroom. 

Internal consistency reliabilities for the paired comparisons portions of the 

inventory are thought to be quite high based on a circular triad analysis of 1993 

paired comparisons data (n=210) from research at the University of Hawaii 

(Dunn-Rankin, 1983; Knezek & Miyashita, 1994). Since data from students in 

grades four through eight were included in the 1993 analysis, it is probable that 
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the values are appropriate for both elementary and middle school students. Even 

though students did not experience both types of pedagogy during this research, 

they experienced IWB and traditional-textbook teaching in other classes. This 

attitude survey is found in Appendix D. 

Due to time constraints, the researcher did not observe the lessons, but Teacher X 

was asked to keep a journal (Ortlipp, 2008) after each class lesson and to use the 

questions in Appendix G as a guide. This information was used to determine if an 

influential teacher attitude was present during the lessons. In order to gain insight into the 

teaching of Lesson's A and B, guided questions were used during an interview to support 

Teacher X's facilitation of the prescribed teaching methods. Appendix G has a list of 

questions, adapted from research by Bell (2005), which were used during the reflection of 

Teacher X. Teacher X consulted the journal or teacher reflection during a one-hour 

interview. The researcher conducted a semi-formal interview using the questions found in 

Appendix 1 as a guide to lead the discussion. While Teacher X and the researcher talked, 

the researcher typed into a word document the reactions and comments made by Teacher 

X. Those discussions are presented in detail in Chapter 4. The information from the 

interview enabled the researcher to gain a better understanding of how the IWB was used 

as an instructional method. Post-test assessment grades compared the two groups to 

determine if there was a level of significance of .05, which would support one 

instructional method over the other. 

A para-professional reflection of the class appears in Chapter 4 as support for 

comments made by Teacher X regarding his classroom methods he used during the 

instruction. This became an important piece of supporting data as she was the only adult 
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other than Teacher X who had the opportunity to observe the class and the effect of the 

IWB teaching method had on the students. The questions used to guide the discussion 

with the para-professional appear in Appendix J. In the conversation, she also discussed 

the use of the graphic organizer in the lesson and through her eyes its importance was 

elevated as a means of data collection. 

At the end of the three-week unit of study, the groups were tested again, using the 

same post-test to determine if there was a significant retention of information between the 

two groups. 

Table 1 

Timeline of events 

Timeline Event 

2 weeks prior standard chosen Unit design and test questions chosen 

5 days prior Pre-test 

Lesson Day Group A IWB instruction/Group B Text instruction 

5 days after Post-test 

30 days after Delayed post-test 

Pre and Post-Test Instrumentation 

The pre and post-test assessments were designed to measure students' acquisition 

and retention of the objectives of the pre-selected standard. Both the researcher and the 
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classroom teacher co-created the assessments to be used in this study. Once the questions 

for the test were designed, they were tested on another set of students to determine the 

reliability of the test. Students who participated in the exact same lesson but were taught 

by another teacher scored similarly to those in classes taught by Teacher X. A test is 

reliable if it will consistently yield the same scores for any one test-taker regardless of the 

test examiner and of the time of testing (Chapelle, 1999). 

The science questions used on the assessment were chosen from the pool of 

practice CRCT questions that follow the guidelines of the textbook currently used at the 

middle school. These questions appeared on the online assessment system test bank 

provided by the Riverside publishing company. They mirror examples provided by the 

Georgia Department of Education. Georgia's educators are selected by the Department of 

Education to decide on questions that will appear on the CRCT based on their content 

area specialty. This test bank provided by the GDOE through the online assessment 

system is composed of old CRCT questions and thus mirrors the CRCT students took 

during the spring of the year this study was completed. 

Field notes from lesson and test construction and lesson planning 

While this research project was conducted, the researcher kept a log of field notes. 

The researcher had many questions arise during the time data was gathered. There were 

additional forms of data that became necessary due to challenges such as the 

unavailability of observation by the researcher, which presented during the collection 

period, test construction, and lesson planning. It became extremely important for the 

researcher to remain a nonparticipant while taking field notes due to the extreme 

favoritism the researcher has for the IWB method of instruction (Creswell, 2007). 
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This research required the researcher and Teacher X to work together during the 

test construction and lesson planning, Teacher X had to be consulted in order to have his 

input on the lesson to ensure that he felt comfortable teaching the standards chosen for 

the planned lesson. It was also important for Teacher X to be familiar with the Interactive 

Whiteboard lesson in order to ensure his using it during the required classes. The lesson 

was constructed based on learning-focused strategies designed by Thompson and 

Thompson (2003). Later, the information from an interview and Teacher X's reflection 

provided the researcher with a deeper understanding of the participants "true" choice of 

pedagogical method and the reasons, which support that choice. Teacher X's written 

reflection after teaching each class became an integral part of the discussion with the 

researcher. Because the researcher was unable to observe Teacher X's classroom he was 

asked him to remember and describe the classes and explain his use of the IWB flipchart 

in front of an empty class while the researcher watched and took notes. This 

demonstration allowed the researcher to ask questions regarding his movements, his 

comments, and his thoughts during the actual presentation. From his demonstration, it 

became obvious to the researcher that having outside sources to support his opinion 

regarding the class lessons would be important. Along with Teacher X's demonstration, 

viewing the students' completed graphic organizers, and discussing with the para-

professional, these data aided the researcher to better understand the teaching methods 

chosen by Teacher X. 

Reliability and Validity 

Throughout this research, maintaining reliability and validity was an important 

goal. Data collected from pre-test, post-test, and delayed post-test were reported to the 
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researcher anonymously. While the classroom instructor and students were aware of the 

project, the students were not given information regarding the research questions or 

hypothesis of the project. As found by Morrow and Richards (1996), having a general 

idea of the topic and not the specific questions was more useful in making students feel 

more comfortable when answering survey questions or participating in a research project. 

To support objectivity by the students, only Teacher X was aware of the research 

questions. The students in this middle school were accustomed to pre and post-test and 

their use did not seem unusual to students in Teacher X's classrooms. To support the 

validity and reliability of this research project, a class written reflection by the teacher 

and an interview was conducted in an attempt to maintain research goals. 

The students in this middle school were aware that the researcher is involved in a 

Curriculum and Instruction dissertation project, which would fulfill graduation 

requirements. Even though the actual CRCT questions were not used to determine the 

impact of the teaching methods at the subject of comparison, questions on the teacher 

made pre and post-test assessment come from sample Online Assessment System CRCT 

questions. The CRCT is a reliable testing and measurement instrument. Reliability asks if 

the same measurement give the same or comparable result for the same student every 

time. Reliability is evaluated by statistical methods. For the 2004 CRCT, total test 

reliabilities ranged from 0.89 to 0.90 for Science (GaDOE, 2011). This consistency 

supports the use of the Online Assessment System CRCT questions because it contains 

previously used CRCT questions. 

The foundation of technical quality in testing is validity. Qualified, professional 

content specialists write the CRCT items specifically for the Georgia CRCT. After the 



76 

items are written, curriculum specialists and committees of Georgia educators evaluate 

the items. Items are reviewed for overall excellence and precision, content treatment and 

suitability, alignment to the curriculum, and grade appropriate stimuli with an emphasis 

on higher order thinking skills. The CRCT is expected to have one clear correct answer 

with appropriate, relevant, and reasonable distracters. Items should be free from bias 

toward or against any particular group. Throughout the item-development process, items 

are monitored for potential bias and to ensure representation of all of Georgia's students 

(GaDOE, 2011). This validity filters to the test assessment questions chosen for this 

research because they came from prior CRCT tests. 

Data Analysis 

Prior to collection of data from a pre-test or post-test, letters of assent were given 

to the students for their parents and for the student to sign giving permission for use of 

their anonymous use of any test scores. Teacher X collected the forms and maintained a 

database throughout the research project only allowing the researcher access to scores 

from those students who had given and obtained permission. Data from the pre-test and 

from the post-test assessments were collected and analyzed using a t-test. Group A 

(control) consisted of students in the second period and seventh period seventh grade life 

science class. Group B (experimental) was comprised of fifth and sixth period classes of 

the same subject. Group B was the experimental group using instruction with the IWB 

while Group A used the traditional/non-technological classroom instruction as the 

primary method of instruction. The primary reason for choosing the t-test as a method of 

comparison is that there were assessment scores from two groups used to determine 

whether they were (.05) significant differences between the instructional strategies (Field, 
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2009). SPSS was used to conduct all data testing. A second t-test comparing the two post 

post-test results was conducted using a .05 level of significance to determine possible 

long-term effects on student achievement by classroom teaching methods. These scores 

were anonymous to the researcher but not to Teacher X. The classroom teacher was given 

a score report sheet to record each student's score by a corresponding number. Each 

student's scores were reported for each of the three tests. Any students who had not 

returned the parent assent form or the student assent forms test scores were marked out 

and did not become a part of this research in any way. 

A student survey consisting of twenty questions using a Likert type scale was 

given to the students the day after the lesson. The survey is contained in Appendix D and 

has students compare the IWB and a textbook method of instruction. The survey was 

adapted from the work of Beeland (2002) and compared gaining information from the 

Interactive Whiteboard to retrieving information from a textbook and how they felt both 

of the methods could have either a positive or negative influence. The IRB approval form 

contained in Appendix F was completed prior to the survey application giving permission 

to collect data from the students. 

Assumptions 

Teacher X had been a peer for many years. He agreed to participate in this project 

with full knowledge of the research questions, which this study encompasses. He 

responded positively to participation and it was assumed that the lesson plans were 

followed as constructed by Teacher X and the researcher. It was only through discussion 

during the interview with Teacher X and the para-professional that the researcher was 

able to visualize the teacher participation during the lesson. It was also important that 
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students in the classes were not aware of the differences of instruction between the two 

groups and therefore were not persuaded to react in any certain manner. The students 

were accustomed to pre-test and post-test and did not find their use unusual. Students 

were unaware that pre-test and post-test scores would be compared between classes. It 

was assumed that they would do their best on all test assessments and that they would 

respond more positively on the survey questions regarding IWB use in the classroom. 

Limitations 

In this study there were students with special needs who were unable to take the 

CRCT and are tested using the Georgia Alternate Assessment (GAA). Due to their 

limitations, they were not included in this research. Teacher X had not participated in a 

great amount of staff development prior to this research project but he may have become 

interested in discovering new methods of using the IWB during the research timeline and 

therefore favor one method over another prior to the conclusion of this project. It was 

assumed that Teacher X participated in this study without bias but the researcher was 

aware that the attitude of the participant could not be controlled. While students in the 

classroom were heterogeneously groups by gender, race, and academically ability, there 

were a large number of special needs students in one of the four classes who take the 

CRCT. Those students are aided by a para-professional during the class. The para-

professional was aware of the basic principles regarding this research but was asked not 

to help teach the class, but to only assist the students, as usual. Only data from the pre

test and post-test of special needs student who take the CRCT were a part of the reported 

data from this research. The short length of the project could have had an effect on the 

data results as well as the time of year the study was conducted. Limitations of the 
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assessment piece could be found in that those specific questions combined in the manner 

they were presented had not been tested prior to their use in this research. The classes 

taught by Teacher X were not observed by the researcher nor were they video-taped 

which would have contributed to a deeper understanding of the teaching methods 

presented within each group. The basic research plan could be adapted to any school 

district capable of providing it's classrooms with IWB technology. 

Summary 

A sample of middle school students' science post-test scores were analyzed by a 

t-test using SPSS to determine if there was a significant difference in the scores of 

students in the control group and those students who were in the experimental groups. A 

second set of delayed post-test were compared using a t-test and SPSS to determine if 

there is any significant difference in long term effect on learning between the two student 

groups. The researcher has established that the middle school is similar in demographics 

to those of similar size in the state of Georgia. The results will be presented in chapter 

four. If this research can establish a correlation between student achievement and the use 

of the IWB, maybe it will encourage educators to adopt the use of IWB in their 

instructional practices. 



CHAPTER FOUR 

FINDINGS 

This chapter contains the data collected including test scores, student survey 

results, interviews, and a review of the students' graphic organizer responses. Included in 

this chapter are the data resulting from the t-test comparison from multiple choice test 

results given to the control groups and the experimental groups, at various intervals of 

time. All of the students were in a science class taught by Teacher X. Results from the 

tests were used to determine the effect of interactive whiteboards (IWB) on science 

students in the seventh grade. The data is presented in three major categories (pre-test 

comparison, post-test comparison, and delayed post-test comparison) corresponding to 

the study's conceptual framework. This test data along with student surveys, teacher 

reflection and interview, para-professional interview, and discussion of student graphic 

organizer class work has been used to identify the effectiveness of the IWB as a 

pedagogical method. 

The aim of this study was to determine whether the use of interactive whiteboards 

as an instructional method improved achievement on science curricula as measured by 

teacher-generated assessments when compared to traditional/non-technological classroom 

instruction. Secondly, the data was used determine if there was a long lasting effect on a 

student's long-term achievement of the content as a result of the method of instruction. 

Using the data collected, the researcher was able to identify the 

effectiveness of the IWB on four groups of heterogeneously grouped students. 

80 
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The assessment of educational pedagogy, such as the interactive whiteboard and 

interactive lessons will enable future curriculum planners the ability to evaluate 

the ability of such methods to support positive assessment outcomes. 

The researcher evaluated the quantitative data by using the <. 05 level of 

significance between pre-test scores and post-test scores of two groups to 

determine if the treatment was significant. The data was analyzed to determine the 

level of significant interaction between the scores of the control group and the 

experimental group. A delayed post-test was also used to determine if IWB 

instruction has an impact on long-term learning. 

Student Performance on Pre-test Assessment 

In this section, data regarding the comparison of group A (control group) pre-test 

and group B (experimental group) pre-test are presented. This alignment was to ensure 

the validity of assumption of the heterogeneous grouping of both groups. Because the 

students within each class were not grouped in any manner, there were a wide variety of 

student abilities present in each of the four classes. Findings are presented below in Table 

1 to illustrate any differences that may have been present prior to the introduction of the 

two different teaching methods. From the total of 115 students taught by Teacher X, 66 

students were able to participate in taking the pre-test for this study. Those 66 students 

comprise 57% of the total number of students in Teacher X's classroom whose data 

became a part of this study. The students taught by Teacher X, took a 15 question 

multiple-choice test constructed from the Online Assessment System (GDOE) data bank. 
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The pre-test was given on Thursday before the lesson and the instruction followed on the 

Monday. 

Table 2 

Student Pre-test Group Assessment 

Group A Group B 

Control Experimental 

Mean 58.50 53.91 

SD 23.75 20.84 

SEM 4.07 3.68 

N 34 32 

P value and statistical significance: 

The data from this pre-test comparison ensured that the two groups were diverse 

in nature and that there are no significant differences in their academic abilities prior to 

the introduction of the teaching methods. The results from the independent t-test were not 

statistically significant with the two-tailed P value equaling 0.4078. The mean of Group 

One minus Group Two equals 4.59, which results in a 95% CI [-6.42, 15.61]. Thus this 

tells us that the control group and the experimental group are similar in academic ability 

as measured by this test. An independent t-test was used to determine the similarity of the 

two groups and to support the similarity of the groups. Even though group A (control 

group) preformed slightly better than group B (experimental group) on the pre-test, this 

test data, as illustrated by the statistical evidence, supported the similarity of the control 
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group and the experimental groups. We can use this information to assume that these 

groups are similar enough to provide valid results on the post-test. 

After group A and group B had participated in class lessons, which employed two 

different methods of pedagogy, each class was given a post-test which was the identical 

to the pre-test. An independent t-test was used to determine if there was a significant 

difference in the mean scores between group A students and group B students. Four 

students were absent when the pre-test was given but present for the lesson and for the 

post-test. The sample group of results is presented in Table 2 below. 

Table 3 

Student Post-test Group Assessment 

Student Performance on Post-test Assessment 

Group A 
(Control) 

Group B 
(Experimental) 

Mean 72.70 65.39 

SD 20.70 21.82 

SEM 3.40 3.80 

N 37 33 

The post-test data was calculated to determine if the use of interactive 

whiteboards as an instructional method improved achievement on science curricula as 
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measured by teacher-generated assessments when compared to traditional/non-

technological classroom instruction as stated in research question one. The two-tailed P 

value equals 0.1551 thus by conventional criteria, this difference was considered to be 

not statistically significant. The mean of Group One minus Group Two equals 7.31 which 

results in a 95% CI [-2.84, 17.45], 

Thus, from this data, the researcher must reject the Hai : hypothesis that there 

would be a significant improvement in seventh grade science achievement as measured 

by teacher generated assessments due to the use of interactive whiteboards as an 

instructional method when compared to traditional/non technological classroom 

instruction. At this time, the data does not support the use of interactive whiteboards as 

an instructional method to improve achievement on science curricula as measured by 

teacher-generated assessments when compared to traditional/non-technological classroom 

instruction. 

Student Performance on Delayed Post-test Assessment Comparison 

In order to determine the affect each method had on long-term achievement as 

defined by the second part of the first research question; the same test as the pre and post-

test was given thirty days after the post-test. Students had been involved in other studies 

and had participated in the state mandated CRCT testing during that time. It was late in 

the school year and students were involved in many activities which required them to 

miss certain classes when the delayed post-test was given. The students were also aware 

that the grades from the delayed post-test would not be a part of their semester average as 

the post-test had been. The results, as displayed in Table 3, from the delayed post-test 
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were used to determine if there was a significant statistical difference between the scores 

from the control group and experimental group supporting a long lasting effect by the 

IWB instructional method on a student's long-term achievement of the content. As with 

the pre-test, only 57% of the students delayed post-test scores were used for the 

collection of data due to lack of assent forms. 

Table 4 

Student Delayed Post-test Group Assessment 

Group A Group B 

Mean 71.69 65.16 

SD 19.60 20.16 

SEM 3.31 3.62 

N 35 31 

At the beginning of this research study, it was hypothesized and presented in 

research question two that there would be a significant difference of academic 

achievement on a student's long-term achievement of the content as a result of the 

method of instruction as measured by a delayed post-test thereby supporting the use of 

the IWB as a positive influential pedagogical method. Using the data presented in Table 3 

the two-tailed P value equaled 0.1877 and by conventional criteria, this difference is 

considered to be not statistically significant. The mean of Group One minus Group Two 
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equals 6.52 with a 95% CI [-3.26, 16.31]. 

For the third time, group A (control group) preformed slightly better than group B 

(experimental group) but not different enough for it to be statistically significant. From 

this data, the researcher must reject HA2: that there will be a long lasting effect on a 

student's long-term achievement of the content as a result of the method of instruction. 

According to the data there was not a significant difference of academic achievement 

effects on a student's long-term achievement of the content as a result of the method of 

instruction as measured by a delayed post-test. 
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Figure 2 Comparison of assessment results 

When students were given the pre-test in both groups, Group A scored higher in 

the beginning. Once the post-test was given, Group A, the control group, continued to 
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outscore experimental Group B, as depicted in Figure 3. The main difference between the 

two groups can be seen when the delayed post-test was given. Although Group A still 

outscored Group B, there was less of a decline between the post-test scores and the 

delayed post-test scores of Group B. Students in Group A had a larger difference between 

their post-test and delayed post-test scores when compared to those of Group B. This 

could this mean that the IWB had some influence on long- term achievement. 

Student attitudinal survey 

In order to gain a student's perspective regarding their opinion on which type of 

teaching methods they believe works best for them, a twenty-question survey was given. 

The researcher realized that although both groups experienced different forms of 

pedagogical methods on a daily basis, they experience IWB and traditional-textbook 

teaching in other classes. The student survey was adapted from Beeland's (2002) survey, 

which addressed the issues of student engagement, visual learning and technology. His 

major question asked, "Can interactive whiteboards help?" 

The survey taken by the students immediately following the post-test asked 

student's questions about both the IWB and textbook based traditional method of 

teaching and learning in the classroom. Students replied to the questions using a 4-point 

Likert scale. These scores were grouped as either positive or negative. The results from 

the survey were overwhelmingly in favor of the IWB as a pedagogical method as 

depicted in Table 4. Based on the results from the survey, the students felt that the IWB 

teaching method was of more "interest" than gaining information from the textbook as 

eighty-eight percent noted positive attitude toward this method. In addition, eighty-nine 
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percent felt that they had more "motivation" during the lessons because of increased 

participation (seventy-five percent) during the lesson. 

When students were asked about how the different forms of teaching affected 

their learning, once again the IWB held a greater influence on the students' academic 

skills according to the survey results. Eighty percent of the students felt that when 

material was presented on the active board there was an increase in learning, which may 

have been due to their ability to "grasp" the information if their listening skills were 

heightened. From the information gained from the survey, students reported that they did 

not feel as if the textbook provided the learning scenario that they needed or wanted as 

eighty-six percent did not feel as if the IWB was used too much nor caused "boredom" in 

the classroom. 

Forty-six percent felt that learning from a textbook could be positive while forty-

seven percent disagreed that a textbook could aid their learning. This similar response by 

students' supports that students realize both forms, the IWB and the textbook, could 

provide information and could supported forms of pedagogical methods. Although none 

preferred the textbook method and eighty-six percent had a negative response to the 

preference question regarding the textbook over the IWB, the survey results did support a 

textbooks ability to provide useful vocabulary data even though in a "boring" way, as 

describe by student responses. 
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Table 5 

Student survey questionnaire results 

Question Negative Positive 

1. "The IWB increases my motivation and interest in Science." .1% 89% 

2. "The textbook increases my motivation and interest in Science." 71% 26% 

3. "IWB makes content and learning more interesting." .09% 88% 

4. "The Textbook makes content and learning more interesting." 68% 24% 

5. "IWB encourages more active participation and interaction." 10% 85% 

6. "The textbook encourages more active participation and interaction." 75% 13% 

7. "IWB helps me remember the vocabulary better." 24% 68% 

8. "The textbook helps me remember the vocabulary better." 41% 52% 

9. "IWB improves my listening skills." 23% 78% 

10. "The textbook improves my listening skills." 50% 28% 

11. "I got good material from IWB lessons to study for my assessments." 18% 79% 

12. "I got good materials from textbook lessons to study for assessments." 36% 58% 

13. "The multimedia feature of IWB helps me retain what I learn." 12% 73% 

14. "Textbook reading helps me retain what I learn." 46% 47% 

15. "IWB allows the presentation of a wider variety of information." .09% 84% 

16. "The wider variety of information presented using IWB 
makes ideas and concepts easier to 'grasp'." 11% 80% 

17. "I would prefer 'traditional' learning with textbooks 
and ordinary whiteboard.' 77% 15% 

18. "I think we use the IWB too much, I get sick of it." 86% 10% 

19. "WB can be boring sometimes." 67% 22% 

20. "Using the textbook can be boring sometimes." 15% 73% 
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Teacher X Interview 

Immediately following the instruction of both group A and group B, Teacher X 

completed a reflection discussing his feelings and observations regarding the different 

pedagogical methods. This reflection was a part of the interview conversation held 

between the researcher and Teacher X after the lesson had been taught to each of the 

groups. He was able to refer to his notes, which he took immediately following the 

classes to help facilitate the discussion. 

Teacher's beliefs about technology in the classroom: A potential tool 

Understanding that Teacher X's beliefs about the use of technology may have 

influenced his lack of its use prior to this study, he was asked if he liked using it during 

his classes. He replied, "I really like using technology in the classroom and would like to 

use more of it if it were available." Teacher X explained that he enjoyed using Internet 

access for the students and microscope cameras and were two areas he would use more if 

they were more accessible. Because of the limitations involving not enough sets of active 

votes and iPads, he hasn't gotten involved in using them because he knew it would be 

hard to have the opportunity to check them out for his classes. The math and language 

arts teachers have the first pick of classroom available technology over the science 

teachers. Overall, Teacher X felt that technology use in the classroom could and would 

improve the learning environment but he saw availability as a barrier which could not be 

conquered in the near future due to limitations of funding. 
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Teacher X and IWB technology: staff development and training 

Specifically this research involved the use of an interactive whiteboard in the 

classroom and how it might affect student achievement in the science classroom. Teacher 

X was not known to use this type of technology and this researcher wanted to know the 

reasons behind his aversion to their use. He was asked about his training on the boards, to 

which he replied, 

When the boards were first installed, all of the teachers had two short 

introductions during our planning where we were "shown" how to use them. A 

couple of summers ago, the board offered a PLU for a day class where we were 

able to create some flip charts and the instructor helped us when we needed it. 

When asked how beneficial the programs were, Teacher X commented that they 

provided helpful information to get started. "The problem comes with finding the time to 

make a presentation", he said. Teacher X did not feel as if there was not enough 

preparation time provided for teachers to create lessons using the interactive whiteboard. 

From this discussion he also mentioned that it would be nice if the textbook companies 

would present materials for the whiteboard along with the textbook. Since it has been 

quite a while since new science textbooks were adopted, Teacher X was unaware of the 

vast quantity of prepared interactive whiteboard Internet sites where flip charts can be 

located. 

After a general discussion, Teacher X was asked more specific questions about 

the use of the IWB during his two classes. During the interview, Teacher X was shown 

the flipchart and asked to talk about how he had conducted the lesson and the questions 
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were often voiced in ways, which required Teacher X to compare the IWB usage to the 

classes, which only used the textbook as a source for material. 

Teacher usage of the IWB 

At the beginning of this research project, an observation of Teacher X was 

planned. Unfortunately due to time constraints that observation was not conducted. 

Instead of viewing Teacher X during the lesson, he was asked to describe how he taught 

the lesson. He explained: 

When teaching the lesson, 1 used the prepared flipchart to guide the lesson. I 

would write student comments and answers in the appropriate places in order for 

the students to copy down the information on their teacher constructed graphic 

organizers. While the class was going on, I stood near the board but did step about 

half way across the room and moved around the room during discussions. I would 

continue to go back and forth up to the board when 1 needed to change the page or 

write on it. Being that all of the information was on the IWB, the board was used 

throughout the class period. 

When Teacher X was asked to compare his use of the board to that of the 

textbook, he stated, "I feel like I moved around the room about the same as during the 

classes that only used the book." He said that the students knew they were doing 

something special and seemed excited by the idea of using the board instead of the 

textbook. During the lesson, Teacher X was the only person to come in physical contact 

with the board but he did say that the students might have pointed to it once or twice. 

Using the IWB, students used the board to copy notes onto their graphic organizers as 
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they might have used a regular blackboard. Teacher X agreed that the major difference 

between a black board and the IWB is that the information presented is much brighter, is 

capable of larger font making it easier to read, and more visually appealing. These ideas 

suggest that Teacher X was able to recognize some of the positive features that the IWB 

has to promote student motivation and attention. 

Pedagogy of Teacher X and the IWB 

To get a more specific idea of how the lesson was conducted, Teacher X was 

shown the flipchart on an interactive whiteboard and asked to describe in detail how he 

taught each page. He stood in front of an empty classroom and the researcher and 

modeled his movements and discussed what he said and did as he moved throughout the 

flipchart. 

He explained: 

When class began, the first page was an outdoors scene used to engage students 

into a class discussion regarding interactions between abiotic trying to identify 

critters in the picture. As we went over the standards, the students reworded them 

as well as vocabulary in student friendly definitions. We began to go through the 

pages of information and discussed each page while answering several of the 

questions, which to answer, required higher order thinking skills. This insight by 

Teacher X led him to feel as if the board seemed to limit some of their thinking. 

During the discussion with Teacher X, he described how the class would offer 

answers, which he would write on the whiteboard. But when compared to the classes he 

taught with the textbook, he observed that students seemed to have difficulties in thinking 
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outside of the pictures presented on the whiteboard. This shows that Teacher X believed 

that the IWB has a limiting factor on student individual thought. It was only when he 

pushed for "deep thinking" answers that he was able elicit responses from the students 

who had been taught with the IWB. Teacher X realized that when specific subjects were 

discussed, such as competition, he had brought in real world events to capture their 

attention. Teacher X garnered attention when he brought the ides of ecological 

competition and he used the analogy of schools and types of degrees. This generated 

student discussion of good and bad types of competition and Teacher X believed that the 

conversation was good and fruitful. As he commented, "They really liked looking at the 

pictures presented on the whiteboard." 

IWB effects on the students in the class: Increased Enthusiasm 

After Teacher X finished modeling the lesson, he was asked to describe his 

feelings regarding how the students responded to the lesson during the class. Specifically 

he was asked to compare the two groups and if he noticed any similarities or differences. 

Teacher X: While I was teaching this class I could tell that the students seemed to 

be more enthusiastic and liked looking at it visually. When we were discussing 

the pictures, I believe they found it was harder to discuss anything other than what 

they were seeing on the IWB. In my textbook classes they seem to be able to 

think about more things. When they are looking at the whiteboard the students 

seem to be more attached to the information on the whiteboard and are afraid to 

discuss anything not in front of them. 
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From his concern regarding the students inability to think in broad terms, it 

became obvious that when using an interactive whiteboard, the teacher, as a facilitator, 

must be prepared to ask questions which will lead to a deeper depth of knowledge. 

When Teacher X was asked to continue the comparison between the two methods 

of pedagogy, he recalled that both classes were similar in the amount verbalization by 

answering questions and discussing the presented information. According to Teacher X, 

those students using a textbook seemed to have a wider variety of ideas without the 

whiteboard. Some students appeared to dig in the text for examples and liked exploring 

the textbook rather that than just having the information presented in front of them on 

whiteboard. 

Teacher X's attitude towardIWB effect on students 

In the discussion with Teacher X, he was given data from the student survey 

regarding their overwhelming positive response to the use of the whiteboard in class and 

he was asked his opinion of why he believed they had responded so favorably. Teacher X 

stated, "They liked using the IWB better than the textbook especially because of the 

visual stimulation. I think it may be because it's more like a TV." He explained that he 

believed in the future this would lead to problems and was fearful that students would 

lack the ability to concentrate on large amounts of text for a period of time. Teacher X 

stated that he saw no real student behavior difference during the lesson. He commented 

that since this was only one lesson, he could not be sure that an extended use of the IWB 

would not affect motivation or behavior. 
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The IWB dependency fear discussed by Teacher X continued into a conversation 

into the need to "entertain" students in order to keep their interest long enough for them 

to learn the standard information teachers feel that their students need to learn. Teachers 

are becoming increasingly pushed to make "learning" fun. Today, teachers are expected 

to make the students want to be in the classroom soaking up every piece of information 

and to go beyond meeting the required goals. If the percentage of students who exceed 

CRCT expectations does not rise yearly, then the teacher is viewed unfavorably and has 

failed the system. 

Effects of the IWB on Student Achievement and Limitations of its Use 

Before the results from the post-test scores were compared using the t-test, 

Teacher X was asked to hypothesize what he thought the outcome of the achievements 

from each group might be. Interestingly, Teacher X thought that the post-test scores 

would be about the same since both classes covered the same information and completed 

the same graphic organizer. He felt that there might be a slight edge toward the active 

board group because of the interest level during the class. However, based on the student 

scores on the testing, Teacher X observed that the students in each group seemed to have 

the same level of comprehension. 

In the discussion with the researcher, Teacher X was asked his opinion of the use 

of an IWB in other subjects and if he thought the technology would be more appropriate 

in some subjects more than others and why. He explained: 

I can see how the IWB could be used in some classes better than others. The 

visual subjects lend themselves to the IWB use more than others but in reality 
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every subject could use them. I believe that the use of the IWB would be hard to 

go in-depth into some areas. They are good to introduce information or as a 

review but they do not allow students to go in-depth. Working with differentiated 

instruction and higher order thinking would be difficult. 

Interestingly, he did not note science as a subject that might benefit more for the 

use of the IWB technology. Teacher X continued to discuss the limitations of the IWB. 

Several times teacher X commented about the students liking the use of the active 

whiteboard although they were not willing to come up with other ideas regarding 

information presented on the interactive whiteboard during the class discussion. For these 

students, their lack of interaction with the board during science class may have set 

precedence and therefore have affected their ability to think "outside the box" due to their 

lack of practice in the experimental class 

Teacher X found that both teaching methods took almost the same amount of time 

to cover the lesson, so the time to use the IWB was unlikely a factor that Teacher X 

experienced during the lesson. When asked about the IWB effects on his own pedagogy, 

he commented that he may have progressed through the material a little differently but 

believed that he moved around the classroom more with the textbook but not much more. 

Because of the lack of effect on the time or his personal mannerisms, Teacher X did not 

believe that the use of an IWB should be a deterrent in any way to teachers who want to 

use it as an instructional method. 

Although Teacher X was mostly positive when speaking about the use of the 

IWB, there were some negative issues discussed. Teacher X noted, "When the students 



write on the board it is hard to read their writing and takes more time for them to do it. 

The use of the IWB slows down the lesson when they use it and are in charge." Teacher 

X also stated, "Teachers can't stick with one method for a long time... attention wears off 

and they lose interest.. .The IWB should not be thought of as the cure, just another tool." 

This implies that if the IWB is to be considered a tool, the research supports the need for 

instruction of its use for teachers. He also talked about the fact that he realized that he did 

not have the students use it as often as other teachers. He felt that his lack of use was 

directly related to the inability to fully understand the capabilities of the IWB and the 

limited amount of time available to plan for its use. 

As the interview concluded, Teacher X was asked if he would be interested in 

using it more and if he enjoyed it, Teacher X admitted that he did enjoy it, but probably 

will not change. "If I had time to make the presentations, I would use it more," he said. "1 

found that I stayed on topic more when using the whiteboard." When asked why he felt 

that he had done that, he said that he tried to stick to the flipchart because it was the 

research presentation and he did not feel that he could change things up. If it was his, he 

said that he might have added different examples to get them to think more but he 

realized that the research project attempted to stick to the same information presented in 

the textbook as a variable control. 

Para-professional Reflection of the class 

In one of the classes, which used the IWB as an instructional method, there is a 

large population of special needs students who were assisted by a para-professional in 

one of the experimental classes. The researcher was interested after interviewing Teacher 
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X if the para-professional had the same reaction to the IWB method of teaching in 

comparison to the usual traditional textbook method of Teacher X. 

The interview topics were based on those also asked of Teacher X and the 

questions were used to gain further understanding into Teacher X's role during the class 

lesson. As supported by the interview data with Teacher X and the survey questions, the 

para-professional said she thought the students asked more questions than when they 

were taught with the textbook. When asked about her general feelings regarding the 

pedagogical method of IWB use, she explained that at this age level, taking notes from 

the book does not fit well this age group. This was supported by the research of Stull and 

Mayer (2007) who determined that when the goal was to encourage students to engage in 

deep processing of scientific text, adding premade graphic organizers was more effective 

than asking students to create graphic organizers as they read. The IWB, in her opinion as 

well as Teacher X's, gave the students more information that they could use to begin 

higher order thinking on the subjects presented in the flipchart. The para-professional 

stated, "I believe the class discussion was more enthusiastic and meaningful than the 

other classes I have observed when Teacher X uses the textbook as the primary 

instructional method." 

Finally, the para-professional was asked if she had perceived any variations in 

Teacher X's teaching method as compared to his usual behavior. The researcher wanted a 

description of Teacher X's movements in the classroom. After considering the physical 

movements, voice level, and enthusiasm the para-professional stated that she believed he 

was "about the same as usual." Thus, she did not believe that the students would be 
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affected academically due to his teaching method or any bias he might have had toward 

the use of the IWB as a presentation method. 

Discussion of student graphic organizer 

During the class instruction, both groups completed the same teacher made 

graphic organizer. This graphic organizer is presented in Appendix C. The researcher 

along with Teacher X viewed examples from each class and compared the student's 

papers to determine if any evidence of difference could be noted. The graphic organizers 

from both groups were very similar in the amount of information written by the students 

in all areas but one. On the illustration, which was used as the hook to begin the lesson 

and as the closing activity, some disproportions were noted in the student comments. 

Eight of the ten student papers from Group B (experimental), chosen by Teacher X to 

critique, had much more written in the section where students were to observe the 

illustration and comment on possible relationships from the picture both before the lesson 

and after the lesson. Only two students of the ten from Group A (control) had written 

information in the summary section and three of the eight students had any information 

written prior to the lesson in comparison to Group B (experimental). Thus the graphic 

organizers from the experimental IWB classes were shown to play a more important role 

in recording information discussed in class than those from the textbook control class. 

During the short interview held with the para-professional, she responded that the 

special needs students seemed to be generally more attentive than usual during the IWB 

lesson and wrote down their information on the graphic organizer. She reported that the 

graphic organizer really helped her students with their organizational skills, which is a 
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problem for them. "Many times when they are getting information from a lecture over the 

textbook material, it is hard to tell if they have the right information," she said. The para-

professional also stated, "When we used the IWB and the graphic organizer it was easier 

for me to focus on key words they would need to know and brought out what they could 

study." 

Considering the information from the interview with the para-professional, it 

seemed that there was support for the use of the interactive whiteboards with students 

who may have difficulties reading text material and the use of the graphic organizer 

further aided their learning of the material. 

Summary 

Data has been presented in this chapter from unpaired t-test scores, from a student 

survey, from interview discussions with Teacher X. a conversation with his para-

professional, and finally from the graphic organizers. Results from those tests, surveys, 

interviews, and student work were used to determine the effect of interactive whiteboards 

(IWB) on science students in the seventh grade and to possibly identify the effectiveness 

of the IWB as a pedagogical method. Although the control group and experimental group 

comparisons did not show a statistical difference, the students favored the IWB as a 

pedagogical method. Teacher X and his para-professional saw the value of the use of 

technology in the classroom and welcomed the possibilities presented by the addition of 

the IWB as a teaching tool. The few negative issues, as seen by Teacher X, with time and 

training could be alleviated in the future as technology continues to become more of a 
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part of classrooms in the future. As more teachers adopt the IWB teaching method, 

discussion among colleagues will lead those who continue to lag behind, to implement 

this technology into their daily teaching methods. 



CHAPTER FIVE 

DISCUSSION AND CONCLUSIONS 

Introduction: Study Review 

The purpose of this study was to determine the effect of the interactive 

whiteboard on student assessment on both short-term and delayed post-test assessments. 

Insights were gained into the effect technology can have on student achievement when 

used as a pedagogical method of instruction. Data from test comparison results were 

collected and analyzed from each group, which had experienced different forms of 

instruction. This allowed the researcher to explore and examine methods, which will 

enable students to have a positive learning experience in the science classroom. 

The Research Questions 

This study sought to answer the following two research questions: 

1. Does the use of interactive whiteboards as an instructional method improve 

achievement on science curricula as measured by teacher-generated 

assessments when compared to traditional/non-technological classroom 

instruction? 

2. Is there a long lasting effect on a student's long-term achievement of the 

content as a result of the method of instruction? 

103 
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Discussion of the Research Questions 

At the start of this study, it was expected that the IWB would influence student 

achievement as demonstrated by the t-test comparisons between the two groups. 

Specifically the research would either positively or negatively support the use of 

interactive whiteboards as an instructional method, which improved achievement on 

science curricula. As the literature supports, when students are motivated, they become 

involved in the lesson and gain a better understanding of the material and therefore are 

able to be academically successful (Ojose, 2008). 

From the constructive point of view according to Funkhouser (2002/2003) the 

role of the teacher is to create an environment that allows for the development and 

construction of knowledge, providing students the opportunity to extend their views of 

the material and how it applies to the world. Technology makes this easier (Kosakowski, 

1998). When students use technology to build their own understanding of information, 

constructivist teachers advocate incorporating authentic experiences into project-based 

learning situations. Boethel and Dimock (1999) explained that when teachers blend 

technology into constructivist learning situations, student achievement is positively 

impacted (Hernandez-Ramos, 2005). 

To ensure the equality of the two groups from the beginning, an independent t-test 

was used to determine any difference in the control and treatment group. The two-tailed P 

value equaled 0.4078, which is considered to be not statistically significant. This test 

enabled the researcher to feel confident in the parity of the groups prior to the 

introduction of either teaching method. Students in this middle school were placed in 

classes without any academic consideration except for those eight students who were 
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served by a para-professional. The equivalency of the groups allowed the researcher to be 

confident that any differences in the study treatment would be valid and reliable. 

Two classes consisting of thirty-nine students comprised the treatment group and 

were taught the lesson using information presented on the interactive whiteboard 

flipchart; thirty-two students in two separate classes were in the control group and were 

taught using instructional material from traditional/non-technological classroom 

instruction. All four classes completed an identical graphic organizer and were taught by 

the same teacher. 

Students in both the treatment and control groups were given the pre-test, post-

test, and delayed post-test at intervals before the lesson, five days after the lesson, and 

finally 30 days after the post-test. The researcher had concluded that the test questions 

were an effective medium of data collection based on the origin of the questions from a 

CRCT data bank presented by the Riverside Publishing Company. 

When the unpaired t-test results from the post-test from the control group and the 

experimental group were compared, the experimental group did not see a significant 

science assessment improvement and thus the researcher must accept that this style of 

teaching method did not have a statistical impact on the students' achievement as stated 

in research question one. 

The second area of interest to the researcher was to investigate if there were long-

lasting effects on a student's long-term achievement of the content as a result of the 

method of instruction. After a period of thirty days, the delayed post-test was 

administered with the results mirroring the previous two tests. While there was no 

significant difference between the two groups, it was apparent that both groups had a 
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lower delayed post-test mean when compared to the original post-test. The classes which 

had experienced the IWB use of material presentation and the classes which utilized the 

textbook saw a decrease in scores on the delayed post-test. Students in both groups 

seemed to lose some of the knowledge they had demonstrated on the post-test. Since on 

average both groups' achievement declined between the post-test and the delayed post-

test, Hia, must also be rejected, as there was no statistical evidence to support a long 

lasting effect on a student's long-term achievement of the content as a result of the 

method of instruction. 

From the data presented in Chapter 4, there were several major findings of the 

study as well as some unexpected points of interest. While Teacher X has not relied on 

using the interactive whiteboard in the past, it was discovered during the interview that he 

would be more willing to utilize the IWB as a teaching method if professional 

development and time were allotted in order for him to create the flipcharts necessary to 

teach science. This seems to be a reoccurring concern as illustrated in the work of 

Higgins, Beauchamp, and Miller, (2007) who have determined that the development of 

teachers' skill and knowledge in using IWBs is critical to their effective use. Researchers 

maintain that teachers require a significant amount of sustained experience to become 

technically and pedagogically accomplished in using IWBs (Beauchamp, 2004; Sweeney, 

2008). 

Teachers need guidance and support to make choices about how and when to use 

IWBs based on the pedagogical content knowledge, combined with the process of 

pedagogical reasoning (Kennewell, Parkinson, & Tanner, 2005). When teachers, like 

Teacher X, have monocular views, it is often due to the lack of available information and 
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professional development, which would educate the teachers as to the possibilities the 

IWB could present to the subject. One concern Teacher X continued to express was the 

lack of time available to create necessary flipcharts to utilize within his classes. Prior to 

his participation in this study, he was unaware of prepared flipchart resources but even 

when given the information of their location and an invitation to use flipcharts prepared 

by his co-teacher, Teacher X continued to use his traditional textbook style of teaching 

with which he felt more comfortable. 

In both the control group and the experimental group there was constructive 

teaching and learning independent of the teaching method. Based on the comments of the 

para-professional during the interview process it was apparent to the researcher that 

technology as a pedagogical method could be a promising tool for instruction to motivate 

students. This could lead to an increase in motivation, increased attention, and increased 

interest of the students as supported by 85% of the students agreeing that the "IWB 

encourages more active participation and interaction." 

While Teacher X discussed his presentation of the lesson it became quite apparent 

to the researcher that that type of discussion between teachers regarding capabilities of 

the IWB, collaboration and planning are key to successful implementation of technology 

in instruction. One recommendation arising from the research by Jones and Vincent 

(2010) is that education systems should fund ICT mentor positions to help overcome 

immediate teacher needs as quickly as possible. In the absence of relevant training 

opportunities, teachers are faced with the challenge of independently figuring out how to 

integrate technology into the curriculum (Oigara & Wallace, 2012). It is possible that 

technology training and mentoring could become the major factor that could help 
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teachers develop positive attitudes toward technology and increase the likelihood that 

they use technology to enhance and support classroom instruction (Oigara & Wallace, 

2012). 

Based on this research, the data did not support what was expected. Professional 

development may be a factor to enable teachers to feel more comfortable when using the 

IWB technology but the differences in student achievement were not statistically 

supported by the results of the post-test and delayed post-test. Several limitations were 

involved and may have affected the outcome of this study. Duration of the lesson, a small 

sample population, unobserved teaching by Teacher X, and a special education 

population all were variables while considered may have had a lasting impact on the data 

results. 

Implications and Suggestions for Policy and Practice 

The following is a compilation of suggestions for countywide educational system 

based on the findings from this study. The findings from this study are useful in several 

ways for a teacher who wants to integrate technology in his or her teaching. First, the 

study highlighted the need for resources and planning that is involved in a successful 

practice of using IWB technology in teaching. From the student responses to the survey, 

the importance of using the IWB in the classroom was established because 88 percent 

believed that the IWB makes content and learning more interesting than the textbook. 

From the discussion with Teacher X, a lack of staff development and training has been 

recognized as a possible link to effective integration of the IWB. If teachers are going to 

utilize the technology available to them, time, support and professional development 

must be allotted in order for teachers to feel comfortable with the new methods of 
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teaching. This is supported by the literature by Becker (2001), which reported that 

teacher preparation programs remain key to the modeling, training, and subsequent 

implementation of the effective use of technology in K-12 schools. 

Second, even though the experimental group did not score higher on the 

assessment, the study does support the IWB as a teaching tool a classroom teacher can 

utilize due to the increase in assessment scores of the experimental group when the post-

test mean for that group were compared to the pre-test mean of the same group. The 

experimental group did show gains in assessment. There was noticeable difference 

between the Control Group A's delayed post-test scores and those of Experimental Group 

B. When viewing the data, the experimental group did not have as much of a decline in 

test scores when compared to those of the control group. According to the survey, 

students enjoy learning from the IWB more so than the textbook. If they support that 

method of learning over textbook instruction, the IWB positive influence will continue to 

motivate learners to a higher degree even if it did not increase their scores on assessments 

found within this study. Marzano and Haystead (2009) completed a study involving 85 

teachers and 170 classrooms. Using interactive whiteboards a set of lessons was taught 

and compared to a different group of students who were taught without using the 

technology. This study indicated that the interactive whiteboard was associated with a 16-

percentile point gain in student achievement. This meant that they could expect a student 

at the 50th percentile in the classroom before the addition of technology to increase to the 

66th percentile once they begin using the whiteboards. Thus the use of the interactive 

whiteboard in the classroom could be associated with improved academic achievement. 
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Thirdly, the implication of this study for principals is in the area of professional 

development for teachers. Use of technology in the classrooms requires financial support. 

After the initial purchase of the equipment, replacement bulbs, general repairs and 

maintenance must become a part of the general yearly financial plan. Principals should be 

aware that incorporation of technology would vary according to the interest and support 

of the teacher. Not only should professional growth of the teachers become a part of any 

school's continuous improvement plan, but also the staff must feel that they have the 

ability to test and to try using the IWB as an instructional means. If principals and 

teachers are committed to an integrated approach for using IWB to instruct student 

learning, it must become a part of the curriculum plan and be treated with the same 

concern as adopting a new textbook. With school systems looking for ways to cut 

budgets, in time, the IWB may take the place of textbook adoption and require teachers to 

build the curriculum around the common core standards without the guidance of textbook 

publishing companies. Exploration of companies, which present IWB premade lesson and 

activities, may be necessary for teachers such as the one presented in this research. 

Teachers must be given time or incentives to develop lessons with other teachers who 

teach the same curriculum. What is important to remember is that good teaching will 

remain so with or without the technology but the technology will enhance pedagogy only 

if the teachers and students engage with it and understand its potential (Higgins, 

Beauchamp, & Miller, 2007). 

The study provides some support for teachers who choose to use the IWB in the 

classroom as a method of teaching and learning and educators still have the viewpoint 

that the use of IWBs will positively affect student achievement (Slay et al., 2008). It 
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should be noted that while this viewpoint exists, it is without much experimental support. 

Other studies have reported that IWB use in the K-12 classroom encourages student 

interest and higher levels of sustained concentration (Glover et al., 2007). This may be 

due to the multimedia aspects of the IWB, and that presentations are more visually 

stimulating (Hall & Higgins, 2005; Slay et al., 2008). This visual appeal may be one of 

the main motivations (Smith et al., 2006). Teachers can benefit from the motivational 

effect of IWBs as some have reported that the technology has renewed part of their 

enthusiasm for teaching (Schuck & Kearney, 2007). As reported in this study, 89 percent 

of the students believed that the IWB increased their motivation and interest in science 

compared to 71 percent who felt that they were negatively motivated by the textbook in 

science. Thus, if students continue to be motivated by the use of the IWB, their interest in 

the subject matter may be more positive and therefore affect the outcome of their learning 

experience. 

Leaders and policy makers in the county must realize there is an established need 

for new methods of teaching that both create enthusiasm and increase motivation of both 

students and teachers in 21st century classrooms (Schofield, 1995). They must be aware 

that the use of technology has become a valuable teaching method that will continue to be 

a part of the classroom. The school board must be prepared to continue to offer financial 

backing to schools as technology growth continues to become more of a necessity. 

Suggestions for Future Research 

This study produced several areas which additional quantitative and qualitative 

research might be conducted. First, this research was conducted with a small number of 

participants with a population of eight special needs students comprising the 
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experimental group. It would be important to replicate this study using groups of special 

needs students only in order to determine the effect of the IWB technology on student 

achievement of those who have difficulties reading from the textbook as stated in their 

individual education plans (IEP's). As the para-professional stated in the interview, she 

believed the children with special needs were more engaged with the IWB lesson than 

when Teacher X used the textbook for instructional purposes. 

A second area of importance as revealed by the Teacher X interview is an 

exploration of how teachers depend on professional development for professional 

transformation. Teacher X continued to blame his deficient IWB usage on the lack of 

professional development he had received. When the relationship between teaching styles 

and the use of technology is examined within the attitude of a teacher, it might indicate to 

school leaders whether a certain teacher is inclined to integrate technology based on 

classroom instruction staff development. Thirdly, additional research regarding the 

influence of various IWB software, could have on achievement may provide curriculum 

designers with support for utilizing the offered variety of those functions. Prior to the 

IWB usage in the classroom, teachers did not have the following abilities that are now 

possible on a large, vertical display, such as: 

- Drag and drop (objects on the board can be moved around) 

- Hide and reveal (objects placed over others can be removed) 

- Highlighting (transparent color can be placed over writing or other objects) 

- Animation (objects can be rotated, enlarged, and set to move along a specified 

path) 

- Indefinite storage and quick retrieval of material 
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-Feedback (when a particular object is touched, a visual or aural response is 

generated) (Glover et al., 2005) 

These areas listed above would also comprise a valuable toolbox for teachers who need 

professional development in the area of IWB usage. Teachers, who are untrained in the 

use of the IWB, may be unaware of the multiple abilities the IWB technology provides. 

Now that the IWB is commonplace in classrooms of the 21st century, they have 

the capability to enhance presentations and to improve the quality of communications and 

teacher assessment through the promotion of effective questioning (BECTA, 2004). 

Teachers who are able to use the functions mentioned above will continue to grow in 

their role as a partner or facilitator of knowledge in the classroom as their students get 

excited and become more involved in daily lessons. 

Research Limitations 

Limitations of the research strategy 

When the research project was designed, it was originally thought that it would 

measure the effect of the IWB on student achievement throughout the teaching of an 

entire unit, which would last for several weeks taking a much longer time than the actual 

lesson that became the basis of data collection. The shortness of the one-day lesson made 

it very difficult to evaluate the effect of the interactive whiteboard or the textbook led 

instruction on student achievement. Future research will need to extend the time in order 

to get a better collection of data, which may answer the research questions much 

differently than this research. 

The data representing the school population presented in this study were quite 

small in comparison to the actual numbers of students in Teacher X's classes. The 
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location chosen for this research study limited the sample classes to those only taught by 

Teacher X therefore the treatment group was quite diminutive and many not represent the 

authentic numbers of students in the school. Time constraints limited the collection of 

letters of assent from parents and due to the lesson plan dates of the research project and 

we were unable to wait until all students returned the letters. Beginning this research at 

the start of a school year would allow the researcher to meet with parents, explain the 

upcoming project, and collect a larger pool of data. 

Another issue with the sampling strategy was found to be the population of 

special needs students. These students were not considered in the beginning but became 

an integral part when the para-professional discussed the importance of the IWB for those 

students and the integration of the graphic organizer. While the only special needs 

students who took the CRCT were considered as participants in this research, it would be 

interesting if future designs of similar research would compare the effects of the IWB 

teaching method on achievement of students with special needs. 

Limitations of the research design 

This research was based on quantitative data retrieved from unpaired t-test of the 

control group and experimental group. This method was chosen due to the ease and 

quickness of data collection and the stand-alone results. The discussions held with 

Teacher X and the para-professional while adding a qualitative aspect of the project were 

not intended to stand alone but to act as support behind the unpaired t-test results. The 

student survey was quantified and results were used to confirm positive and negative 

responses to the teaching methods of the IWB and the textbook. Future research may 

want to add a qualitative part by interviewing some students individually or within small 
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groups and asking for a deeper discussion in to the ideas behind the questions from the 

survey. It would also be recommended to add classroom observations, in depth interview 

over an extended period of time, and involve different measures of assessment for and of 

learning. 

Problems of research quality 

The data was collected from pre-test, post-test, and a delayed post-test with only 

the score from the post-test counting in the average of the students. When dealing with 

middle school students, encouragement to take things seriously is important. Students in 

this project may not have taken the assessments seriously therefore the data could have 

been flawed. Making students aware of all their scores and offering incentives for 

students who see an increase in all three may help validate the importance of student 

work. The test scores were very important to answer the research questions and their 

validity must be established in future research repetitions of this study. To ensure 

research quality, the researcher would recommend conducting a similar study with a 

bigger sample, expand the length and breadth of the study to encourage a better response 

rate for participants and to involve more teacher participation, develop a more valid 

assessment piece, and collect a data from a larger population which would include a 

special needs comparison. 

Summary 

Working in the classroom with 21st century digital natives, teachers must be 

prepared with the necessary tools such as the interactive whiteboard. The aim of this 

research study was to establish the effect of that technology use on student assessment on 
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both short-term and delayed post-test. Although, based on the results from unpaired t-test, 

there was no significant evidence of increased student achievement by the technology. 

The results from the unpaired t-test required the researcher to find both of the 

research questions to be unsupported by the data as presented in the findings. The 

interactive whiteboard did not improve achievement on either short-term or long-term 

assessments. Throughout the study, multiple variables presented themselves and this 

researcher became aware of the various influences, which may affect this topic. As 

discussed in the limitation section of this chapter, those influences provide future 

researchers with additional and alternate avenues of study to further the investigation in 

to the effect of the interactive whiteboard on students and teachers. 

As cited by Wood (1980), Vygotsky suggests there should be greater control by a 

mentor who creates the activities that will lead the child towards mastery. This research is 

based on the role of the teacher with student interaction with the whiteboard and 

recognizes that students may be able to learn new material from the IWB equally to the 

traditional textbook method. But, the extent IWB impact has on student achievement is 

related to interactions, which must be planned by the teachers. As suggested by 

Vygotsky, learning is a social event. Teacher working alongside the student using an 

IWB allows for that social world in which that individual may be developed. 

The advent of technology moves so quickly that it is impossible to fully 

understand how it continues to become a part of our daily lives. What we do know is that 

technology will only improve and as educators we must be willing to prepare ourselves 

for whatever it brings us. The use of an interactive whiteboard in classrooms is certainly 

not the end of technology presence but it is only the beginning. 
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APPENDIX A 

LESSON PLAN GROUP A 

Teacher: X Lesson topic: Organism Relationships Group: Grade level 7 A 

Lesson aims: to understand that organisms are involved in a variety of ecological 
relationships, which enable their survival. 

- Georgia Performance Standards (GPS): S7L4: Students will examine the 
dependence of organisms on one another and their environments. 

- D. Categorize relationships between organisms that are competitive or mutually 
beneficial. 

Relevance: Ecology study and the realization that changes in competitive or beneficial 
relationships with other organisms also change the environment and may affect the 
population of a species. 
Prerequisites: Students will have been introduced to the vocabulary words: Natural 
Selection, Adaptations, & Niche. 
Objectives: Students will be able to match up descriptions of relationships with examples of 
each. 
Materials/Equipment: Computer, prepared IWB flip chart, Graphic Organizer prepared by 
researcher. 
Procedures: 
Introduction: T will use the active board flip chart entitled "Interactions among Living 
Things" which was produced by the researcher. A Daily Warm up Science Scene image and 
class oral discussion of relationships jump- start the lesson. S will write answer on their 
Daily Science Seen sheet. 
Development: T will use Lesson Slides 1-18 to introduce students to the information 
regarding ecological relationships. 

- Tx elicits P definitions for Competition, Predation, Defense Strategies, & Symbiosis 
examples. Ps discuss orally as a class the visual images presented by Tx using the 
flipchart while Tx adds annotation. 

- T annotates displayed pictures and has students offer discussion question answers while 
completing text boxes on the flip chart. Ps fill in personal graphic organizers while 
lesson is conducted. 

Application: Students will fill in the Teacher Made Graphic Organizer while viewing and 
participating in the lesson information and class discussion. 
Closure: Students will complete a matching relationship to example sheet. 
Assessment: Post-Test to be given in 5 days after the final day of lesson presentation. 
Differentiation: This is an introductory lesson, there will be no differentiation at this time. 
Reflection: Tx will write a quick reflection, which will list pros and cons of the lesson and 
general impression of how he feels the lesson went and could be improved. 
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APPENDIX B 

LESSON PLAN GROUP B 

Teacher: X Lesson topic: Organism Relationships Group: Grade level 7 B 

Relevance: Ecology study and the realization that changes in competitive or 
beneficial relationships with other organisms also change the environment and may 
affect the population of a species. 
Prerequisites: Students will have been introduced to the vocabulary words: Natural 
Selection, Adaptations, & Niche. 
Objectives: Students will be able to match up descriptions of relationships with 
examples of each. 
Materials/Equipment: Textbook, T will use the textbook entitled "Life Science". 
Graphic Organizer prepared by researcher, pencils. 
Introduction: A Daily Warm up Science Scene paper will be handed out and after 
students have had a chance to write on their Daily Science Seen sheet, and an oral 
discussion of relationships will be used to jump- start the lesson. S will write 
additions on their Daily Science Seen sheet. 
Development: 
Introductory Activity 

Class Instruction and Activity 

- P read textbook pages. 692-699 orally. 

- Ps fill in personal graphic organizers while lesson is conducted. 

- Tx elicits P definitions for Competition, Predation, Defense Strategies, & 
Symbiosis examples while reading from the textbook. 

- T recaps. 
Application: Students will fill in the Teacher Made Graphic Organizer while viewing 
and participating in the lesson information and class discussion. 
Closure: Students will complete a matching relationship to example sheet. 
Assessment: Post-Test to be given in 5 days after the final day of lesson presentation. 
Differentiation: As this is an introductory lesson, there will be no differentiation at 
this time. 
Reflection: Tx will write a quick reflection, which will list pros and cons of the 
lesson and general impression of how he feels the lesson went and could be 
improved. 
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APPENDIX C 

GRAPHIC ORGANIZER 

Standard: 

Element: 

Vocabulary Word Example 

Natural Selection-

Adaptations-

Niche-

Competition 

Pros 

(Positive) 

Cons 

(Negative) 

Predation 

Predator Prey 
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Defense Strategies 

False coloring Protective 

covering 

Camouflage Mimicry Warning 

Coloring 

Symbiosis 

Mutualism Commensalism Parasitism 

Parasite 

Host 
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APPENDIX D 

STUDENT SURVEY QUESTIONNAIRE 

Please think about the statements below. Please innate with the scale 1 -4 whether you. 
1 Strongly disagree with the statement 3. Agree with the statement 
2. Somewhat disagree with the statement 4. Strongly agree with the 
statement. 
1. "The IWB increases my motivation and interest in Science." 
Strongly disagree Somewhat disagree Agree Strongly agree 
12 34 

2. "The textbook increases my motivation and interest in Science.' 
Strongly disagree Somewhat disagree Agree 
1 2 3 

Strongly agree 
4 

3. "IWB makes content and learning more interesting." 
Strongly disagree Somewhat disagree Agree 
1 2 3 

Strongly agree 
4 

4. "The Textbook makes content and learning more interesting.' 
Strongly disagree Somewhat disagree Agree 
1 2 3 

Strongly agree 
4 

5. "IWB encourages more active participation and interaction.' 
Strongly disagree Somewhat disagree Agree 
1 2 3 

Strongly agree 
4 

6. "The textbook encourages more active participation and interaction." 
Strongly disagree Somewhat disagree Agree Strongly agree 
12 3 4 

7. "IWB helps me remember the vocabulary better." 
Strongly disagree Somewhat disagree Agree 
1 2 3 
8. "The textbook helps me remember the vocabulary better.' 
Strongly disagree Somewhat disagree Agree 
1 2 3 
9. "IWB improves my listening skills." 
Strongly disagree Somewhat disagree Agree 
1 2 3 
10. "The textbook improves my listening skills." 
Strongly disagree Somewhat disagree Agree 
1 2 3 

Strongly agree 
4 

Strongly agree 
4 

Strongly agree 
4 

Strongly agree 
4 

11. "I have good materials from IWB lessons to study with for my assessments." 
Strongly disagree Somewhat disagree Agree Strongly agree 
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12. "I have good materials from the textbook lessons to study with for assessments." 
Strongly disagree Somewhat disagree Agree Strongly agree 
12 3 4 

13. "The multimedia feature of IWB helps me retain what I learn.' 
Strongly disagree Somewhat disagree Agree 
1 2 3 

Strongly agree 
4 

14. "Textbook reading helps me retain what I learn." 
Strongly disagree Somewhat disagree Agree 
1 2 3 

Strongly agree 
4 

15. "IWB allows the presentation of a wider variety of information." 
Strongly disagree Somewhat disagree Agree Strongly agree 
12 3 4 

16. "The wider variety of information presented using IWB makes ideas and concepts 
easier to 'grasp'." 
Strongly disagree Somewhat disagree Agree Strongly agree 
12 3 4 

17. "I would prefer 'traditional' learning with textbooks and ordinary whiteboard.' 
Strongly disagree Somewhat disagree Agree Strongly agree 
12 3 4 

18. "I think we use the IWB too much, I get sick of it." 
Strongly disagree Somewhat disagree Agree 
1 2 3 

Strongly agree 
4 

19. "WB can be boring sometimes." 
Strongly disagree Somewhat disagree 
1 2 

Agree 
3 

Strongly agree 
4 

20. "Using the textbook can be boring sometimes." 
Strongly disagree Somewhat disagree Agree 
1 2 3 
Thank you very much for doing our survey! 

Strongly agree 
4 
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APPENDIX E 

PRE-TEST/POST-TEST 

Name: 
1. Which of the following symbiotic relationships is considered parasitic? 
A. ticks feeding on a dog 
B. bees transporting pollen from flowers 
c. pilotfish swimming under sharks 
D. birds eating the insects from the back of a hippopotamus 

2. Which explains why the light-colored Himalayan rabbit can survive in the 
snowy mountains while dark-colored rabbits cannot? 
A. The light-colored Himalayan rabbit has no predators in the mountains. 
B. Dark-colored rabbits taste better than light-colored rabbits to the wolves that eat 
them. c. Light-colored rabbits absorb more heat and stay warmer in the winter than 
the dark-colored rabbits. 
D. Predators can readily locate dark-colored rabbits in the snow but not light-colored 
rabbits. 

3. After walking through a field, you find a tick attached to your leg. What is the 
tick's relationship to you? 
A. predator 
B. decomposer 
C. producer 
D. prey 

4. Which statement is true about the relationship between bacteria and humans? 
A. All bacteria are harmful to humans. 
B. Some bacteria are harmful to humans and other bacteria are helpful. 
c. All bacteria are helpful to humans. 
D. Bacteria are neither helpful nor harmful to humans. 

5. Which of these BEST explains why predators need plants, such as grass, in 
their ecosystems? 
A. Plants are a large part of their diets. 
B. Plants provide safety for the predators. 
C. Plants break down the organisms that the predators eat. 
D. Plants provide food for the animals that the predators eat. 

6. Maria and her classmates are observing animals at the pond. They notice that 
wood storks and ibises both feed on fish. Which of these describes the 
relationship between these two birds? 
A. parasitism 
B. competition 
C. predator and orev 
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7. This picture shows a clownfish finding protection as it hides in sea anemones 
in the ocean. Clownfish help provide food for anemones. Which of these 
describes the relationship between clownfish and sea anemones? 
A. competition 
B. mutualism 
C. parasitism 
D. predation 

8. Which of these describes a mutually beneficial relationship between two 
organisms? 
A. a dog with worms in its intestines 
B. a turtle and a snail that both eat grass live in a river 

c. a honeybee pollinating a plant and receiving nectar for food 
D. a small fish attached to a shark, eating tiny pieces of the shark's food as it floats by 

9. Which pair of organisms listed below are competitors for the same natural 
resources? 
A. ticks and dogs 
B. lions and leopards 
C. honeybees and flowers 
D. salmon and brown bears 

10. Western swallowtail butterflies come in two colors, black or yellow. Because 
swallowtails are eaten by a number of bird species, they usually try to escape by 
camouflaging themselves against objects in their environment. What would 
happen to a local butterfly population if farmers began planting large fields of 
yellow sunflowers? 
A. Both black and yellow butterflies would become more common. 
B. Both black and yellow butterflies would become less common. 

c. Black butterflies would become less common, while yellow butterflies became 
more common. 
D. Yellow butterflies would become less common, while black butterflies became 
more common. 

11. A small island in the Pacific is colonized by birds. The birds find that there is 
plenty of water and food and that the predators on the island cannot kill healthy 
adult birds. Which of these things will probably be true in the future? 
A. The bird population will not increase but remain stable. 
B. The bird population will increase without limits, since the island has lots of food 
and water. 
C. The bird population will increase until competition limits the bird population after 
a few generations. 
D. The predators on the island will rapidly evolve and begin killing the birds. 
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12. Coyotes and bobcats are natural competitors in many ecosystems in the 
United States. In the desert regions of the American Southwest, jackrabbits are 
the primary prey of both animals. What type of relationship does the jackrabbit 
population have to coyotes and bobcats? 
A. It is an abiotic factor. 
B. It is a competitor. 

C. It is a limiting factor. 
D. It is the carrying capacity. 

13. Which of the examples below can BEST be described as mutualism between 
animals? 
A. a tapeworm lives in the intestine of a bird and consumes the food that the bird has 
eaten 
B. mountain lions and wolves fight each other for the same deer 
C. a bird eats parasites off of a rhinoceros while the rhinoceros provides protection to 
the bird 
D. rats live in the garbage dump of a town and rarely interact with people 

14. Northern garter snakes exhibit a unique behavior in which they gather in 
deep dens by the hundreds or thousands. They then coil together in a huge ball. 
This behavior could help to -
A. reduce heat loss 
B. increase camouflage 
C. locate food sources 
D. increase oxygen consumption 

15. The black widow spider is common to Virginia's ledges, rocks, and plants. 
Why are these spiders important to the balance in nature? 
A. They poison other animals. 
B. They are harmless to people. 

C. They eat plants. 
D. They help control some insects. 

Permission has been granted for reproduction by the Virginia Department O/Education © Virginia 

Department of Education 



126 

APPENDIX F 

CONSENT FORM 

X/fKRC :i R X  •  A .  n i v  •  h  K  I  t  t  
}• •" ^ - jfc ' 

.«• —.. 

JO Mir Xi;j 

0»r.M- luH 
rift Lollac* cf (due jt«fi 
Mlc^UiWNH 

IK: twiMpUm ii #wtt at <w Wi iiBii WWlt N«i< — flu—in OiMidiwiiii (MUBUD 

Oot&jtt 

foul rf<r'«hr«t InyetttJt-tf lh* t«1ect\ tittle Wwtitw Wfcflf Board or Student Aih*v*«n»'il (H1J0J1M** 
rtwMtd by (hit inilKuiional M*v«w Board tor Ni*fia* fcubftctt Rataarch w> jccordanct »«h F«d*ui Ragulaiio^k -h 
.0 . k ,t>i a«d I'.>. • <* i>. 1. Iter eicoedtted r**<e*iard arai approved under (jtecory ' oe' '.:!•• m.i.m 

four w* dfipruvid fat on* tludy on 10-Mar- JOIJ protxxot If th« iluth iiyntiiun 
beyond oot ytK it must M rt «valu*tM by the IRS C»*VTict« 

fca<n4i| Approved: 
Ntt% Apebcabon 

**an co«tplete t* e Mimvy *or the ift& and me Ot<e iy fceieardi Com«*wc» T o Kce « the yjnvy. ciicl on the ̂ cJlowmc 
link , /.-r 

^>4'. tU^k t 

hm Chart^>'5vfcch8*tivcr M [0. Cl^.(»M 
Me«nb*f 

ftsvttw Board 
M*«^*r u«m«r»tty iRS & CH*k* ol lairtttmt* 
nw*f I4781101 *101 
F«(47l)»l 
i «<; i( - •  i  i|i MI-I i" i 



127 

APPENDIX G 

CONSENT FORM 

TIFT COLLEGE OF EDUCATION 

Investigating The Effects of Interactive Whiteboards on Student Achievement 
Parent or Guardian 

Informed Consent Form 

Your child has been asked to participate in a research study entitled 
Investigating The Effects of Interactive Whiteboards on Student Achievement. 
Mrs. Denise Buff is conducting this study. She can be reached at 478-994-6186 or 
denise.buff@monroe.kl 2.ga.us if you have any questions. The results will be 
used to further the understanding of the use of the Interactive White Board as an 
instructional classroom method. Your son's/daughter's participation is 
voluntary. A decision to participate in the research will not affect his/her 
relationship with Banks Stephens Middle School, his/her relationship with other 
teachers, or his/her academic standing. 

I. The purpose of mv study is to explore: 
If students learn better while teachers are using the interactive white 

board to present their information or do they learn better when they read the 
information out of the textbook. The data from this research will be used to plan 
class activities and teaching methods. 

II. Procedures: 
If you allow your child to volunteer for this study, your child will be asked 

to participate by taking a pre-test before the instruction. Your child's science 
teacher will collect all score data. This data will only reported to the researcher 
(Mrs. Buff). No names will be attached to data from test scores. All information 
will remain anonymous to the researcher. A few days after instruction, your 
child will complete a post-test assessment. This grade will count while the pre
test will not count. After a period of extended time, your student will take the 
same post-test again. This grade will not count but will be used to determine 
whether there is any statistical difference between the two types of teaching 
methods for extended learning. Your student will be either in group A or group 
B. One of the groups will be taught with the textbook while the other will be 
taught, with the interactive white board. Your child's participation will take 
approximately 2 days and will include an anonymous survey about the teaching 
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Your child will be asked to assent to participate in this research. (Assent means 
that your child will be asked to voluntarily participate in this research.) Your 
child will tell the teacher they want to participate by answering yes or no on a 
letter, which they will receive in class. 

Parent/guardians who allow student to participate must: 
Read and complete consent form 
Give permission to examine anonymous scores from the pre-test, post-test and 
delayed post-test. 

III. Potential benefits to students and/or society 
There are some potential benefits for students and society. In out constant attempts to 
improve class instruction, we continue to investigate teaching methods. When those 
methods are found to be successful, we are then able to build future lessons on those 
methods. 

IV. Potential Risks/Discomfort 
There are no foreseeable risks associated with the study. Subjects have the right to 
discontinue participation, and to not have their scores considered as a part of the class 
data. 

V. Withdrawal of Participation 
Your child's participation is voluntary. Your child will not be penalized or lose any 
benefits that he/she are otherwise entitled to if you decide that your child will not 
participate in this research project. 

If your child decides to participate in this project, he/she may discontinue 
participation at any time without penalty or loss of benefits. You have the right to 
inspect any instrument or materials related to the proposal. Your request will be 
honored within a reasonable period after the request is received. 

VI. Payment for Participation 
Students will not be paid for their participation. There is no financial obligation for 
participants. 

VII. Confidentiality 
Precautions will be taken to preserve the confidentiality/privacy of participants. The 
science teacher presenting this information will record data from testing on a sheet 
without any names being attached to the grades. 
Only the science teacher will be aware of the names and grades of the students in his 
classroom. 
There will be no video or audio tapes used to record information. 
All of the data collected will be numerically coded to protect the identity of the 
participants. Your child's individual responses will not be shared with parents or 
others. All data will be coded with random identification numbers. A number will 
identify the information that I collect from the test results from your child. 
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If you have any questions about the research, please speak with Mrs. Buff. If you 
have questions later, you may contact Mrs. D. Buff at 478-994-6186 or Dr. Rob 
Ceglie at 478-301-2243. 

You have been given the opportunity to ask questions and these have been answered 
to your satisfaction. If you do agree to allow your child to participate in this research, 
please complete the information below: 

I, , do want to 
participate in this research study. 

Participant's Name (Print) Date 

Parent/Guardian's Name Parent Guardian's Signature 
Date 

Please return to Mr. Lee as soon as possible. 

In order to conduct this research, this project has been reviewed and approved by 
Mercer University's Institutional Review Board (IRB). If you believe there is any 
infringement upon your child's rights as a research subject, please contact the IRB 
Chair at (478) 301-4101. The IRBs are the governing bodies that are set in place to 
ensure responsible and safe conduct of research investigations. 
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APPENDIX H 

INFORMED CONSENT 

TIFT COLLEGE OF EDUCATION 

Informed Assent for Children Age 12-14 
Investigating The Effects of Interactive Whiteboards on Student Achievement 

Investigators at Mercer University are doing a research study where we are 
trying to learn how the interactive white board affects student learning. 

The purpose of this study is to discover if students learn better when they 
receive information from the IWB (interactive white board) or from the textbook. 

We will compare scores from pre-test data to post test data to determine which 
teaching method works best for student achievement. 

The person in charge of this study is Mrs. Denise Buff, 7th grade Science 
teacher. 

The study will take place in 4 science classes taught by someone other than 
Mrs. Buff in the 7th grade of the middle school. 

After the class, you will be asked to complete a survey asking questions about 
your preference of the teaching methods used in the class. Your parents will not know 
what you say on the survey. We will save these in a locked cabinet to do our research. 
Your name will not be on the forms. Your information will be kept private. The only 
people that will have access to your answers are the people working on the project. 

Your parent(s) have said that it is okay for you to be in this research study. Your data 
does not have to be in this study if you do not want. You can change your mind at 
anytime by telling your Mom, Dad, Teacher, or the person conducting this study. 

No, I do not want to be in this study. Yes, I want to be in this study. 

Signature of Participant Date 

Signature of Person Obtaining Assent Date 
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APPENDIX I 

TEACHER X GUIDED DISCUSSION QUESTIONS 

1. How do you feel about using technology in the classroom? 

2. How much staff development have you had using the Interactive White Board? 

3. In what ways did this teacher use the board? 

4. At what point in the lesson was the board used? Beginning, Middle, or End 

5. What type of contact with the board was seen? Teacher? Or Student? 

6. Who points to the board? Teacher? Or Student? 

7. Was information from the board printed for the students in the form of notes or 

diagrams? 

8. Whose work was displayed on the board? Teacher? Or Student? 

9. Describe the work displayed on the board and how you used it to guide the class. 

10. How do you think the IWB affected the students in the class? 

11. How do you think students feel about the IWB use? 

12. Do you think it will affect their assessment grades? Why? 

13. Do you think the IWB can be used in some subjects more than others and why? 

14. Discuss reflection 

15. How do you think the IWB affected your pedagogy and 

16. Would you be interested in using it more, did you enjoy it? 
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APPENDIX J 

PARA-PROFESSIONAL GUIDED DISCUSSION QUESTIONS 

1. How do you feel the lesson went? 

2. What was the general reaction of the students in the class you observed? 

3. Did you notice any difference in the behavior with kids? 

4. Did you notice any difference in how they responded to the teacher during the IWB 

active board lesson? 

5. What did you notice about the physical movements of Teacher X? 

6. Are there any other comments you have regarding your overall feeling about the 

class lesson you observed 
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