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Requirements And Format Of A Thesis By Publication 

 

A thesis must form a distinct contribution to knowledge either by the discovery 

of new facts or by the exercise of independent critical power. The thesis as a whole 

should be focused on a single project or set of related questions and should present an 

integrated body of work, reflecting a coherent program of research. 

 

The Master of Research degree provides the standard mode of entry to Doctoral 

programs at Macquarie University and offers the opportunity to evaluate the capacity of 

candidates for doctoral study. Students achieving a Distinction grade or above in their 

Master of Research program may be offered admission to a Doctoral program. 

 

The Macquarie University Special Education Centre (MUSEC) adopts the thesis 

by publication model. The basic structure of a thesis by publication for the Master of 

Research at MUSEC would normally be as follows: 

 

• A brief introduction providing a coherent overview of the background of the 

thesis, the research questions and the structure and organisation of the remaining 

chapters. The distinct contribution of the thesis should be clearly identified. 

• Two chapters, each written in the format of a self-contained submission ready 

journal article. The first chapter would normally consist of a literature review 

and the second a pilot study, with the potential to lead into doctoral research. 

Each chapter should be prefaced by a brief introduction outlining how the 

chapter fits into the program of research and, in the case of jointly authored 

chapters, the student's contribution should be clearly specified. If articles are 

published, they do not need to be reformatted for inclusion in the thesis. 

• A brief final chapter providing an integrative conclusion, drawing together all 

the work described in the other parts of the thesis and relating this back to the 

issues raised in the Introduction. 

 

The maximum length is 20,000 words. 

For further details refer to the Higher Degree Research website. 
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Synopsis 
 

Since the introduction of interactive whiteboards (IWBs) into schools and their 

widespread uptake, there has been much interest in the apparent efficacy of their use as 

a teaching tool. Among the purported benefits are increased academic achievement and 

increased engagement. This program of research includes a scoping overview of the 

nature of literature published on IWBs and a pilot project examining the effect of an 

IWB on student engagement. This thesis consists of four chapters. Chapter one is an 

introduction. Chapter two consists of a survey of the extant literature, including both 

academic and grey literature, on IWBs in school settings. Chapter three consists of a 

pilot study with students with disability comparing rates of engagement during a group 

activity conducted with and without an IWB. Chapter four is a concluding summary. 

The literature survey covered 739 articles that were then categorised in terms of source 

and type. Results of this survey indicated a dearth of empirical data, with 55 per cent of 

articles being grey literature, 151 articles (20%) reported qualitative research and 56 

articles (8%) reported quantitative research of which only 23 were experimental studies. 

This lack of empirical research highlighted the need for investigation into this area. A 

pilot study was conducted with the research question: Do interactive whiteboards 

increase engagement in whole-group lessons for students with autism spectrum disorder 

and mild intellectual disability? The single-case alternating treatment research was 

conducted with two conditions, one using an IWB, and one using paper-based 

materials. All other variables were held constant. Data reported in the study included 

both active and passive on and off task behaviours of four participants, with a dual 

diagnosis of autism spectrum disorder and mild intellectual disability. Results showed 

an increase in on task behaviour during the non-IWB condition for two of the four 

participants. There was no marked difference for the remaining two participants. In this 

study, many additional features of the IWB were not used and further research could 

explore the effects of adding colour, animation and sound.  
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Chapter 1: Introduction 

Chapter Overview 

This opening chapter is comprised of: the purpose, rationale, background, aims, 

structure, and methodological approach of the research contained in this thesis. This 

chapter is completed by a synopsis of each chapter of the thesis.  

Purpose of the Research 

The research described in this thesis was directed at addressing two issues. First, 

the thesis provides a scoping of the literature on interactive whiteboards with the aim of 

providing an overview of the type and nature of literature available. Second, the thesis 

provides an examination of the effect of interactive whiteboard technology on the 

engagement levels of students with autism spectrum disorder and mild intellectual 

disability in a whole group lesson.   

Background to the Research 

There has been increasing interest in interactive whiteboards in school settings.  

This program of research provides a scope and overview of the nature of literature 

published on interactive whiteboards with a focus on their use with school-aged 

children. 

Interactive Whiteboards  

Interactive whiteboards (IWBs) (sometimes labelled IAW) also known as 

electronic whiteboards (EWBs) are prevalent in many classrooms around the world, 

especially in nations such the USA, UK and Australia. IWBs are an electronic 

interactive screen attached to a wall or similar fixture that mirrors the images and 

content of its connected computer, laptop or in some cases, handheld electronic device 

such as an iPad®. This screen uses a combination of projector and cameras to replicate a 

touch-screen. The user is then able to interact with the screen as if they were using the 
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connecting device. This tool may be used in classrooms to deliver lessons, present 

information, and play games, as well as for a host of other activities. 

 This technology is lauded as a revolutionary tool that can transform learning 

and increase engagement and achievement in its users (Villano, 2006; Whitby, 

Leininger & Grillo, 2012). So popular is the IWB that in 2014, Futuresource Consulting 

reported that worldwide, more than 2.8 million SMART® Boards had been installed in 

schools (Futuresource Consulting, 2014).  Numbers for all types of IWBs have not been 

reported. 

Thus far, a comprehensive scoping review of the literature available has not 

been conducted. There are claims that IWBs increase engagement levels but there 

appears to be very little empirical research to support these claims. The justification for 

this thesis focuses on the need to address the gap in empirical research available on 

IWBs in consideration of the prevalence and sizeable uptake of this expensive 

technological tool (Futuresource Consulting, 2014). 

Theoretical Perspective 

 A positivist perspective, employing a scientific approach to systematic enquiry 

drawn from applied behaviour analysis was used in this research (Alberto & Troutman, 

2012). The understanding that outcomes would only be established and reported if they 

were directly and objectively observed underpinned both papers in this thesis. For the 

pilot study (Chapter 3), a single-case experimental design was used to methodically 

study the research questions posed and to allow conclusions about cause/effect 

relationships to be drawn. A replicable research design was used and data were 

collected from video recordings, focusing on ‘looking’ or ‘not looking’ and reported in 

numerical form. Both sets of data were subject to interrater reliability testing in order to 

confirm the objectivity of the selections and observations made. 
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Autism Spectrum Disorder And Engagement  

It has been suggested that a significant number of students with autism spectrum 

disorder (ASD) find it difficult to maintain on task behaviour in the form of attention or 

looking (Beighley et al., 2013; Sussman, 2014). It has also been suggested that visual 

supports assist in increasing the ability of students with ASD to access instruction 

(Aliee, Reza Rezaei, & Alias, 2013; American Psychiatric Association, 2015; 

Nwokeafor, 2009; Sahin & Cimen, 2011). It is logical then to assume that any tool that 

can foster interest, and therefore enhance attentiveness, would assist in the delivery of 

instruction. Therefore this positive effect should be capitalised on (Mancil & Pearl, 

2008). It has been proposed that students with ASD achieve more with visual supports, 

but current research in this area relates to screens such as handheld devices (e.g., Ganz, 

Boles, Goodwyn, & Flores, 2014).  Studies on screen media have produced results that 

suggest there is increased attention to screens compared to other mediums of instruction 

(e.g., Aliee et al., 2013).  Whether a visual format such as an IWB can increase 

engagement is not clear, but it is therefore proposed an IWB, a large screen, might 

produce similar results.   

Aims of the Research 

The aim of this thesis is to provide a scoping survey of the literature on 

interactive whiteboards, and to examine the effect of interactive whiteboards on the 

engagement of students with autism spectrum disorder. 

The aims of this research are outlined as follows: 

1. To ascertain the amount and type of literature available on interactive 

whiteboards related to school-aged children (see Chapter 2). 
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2. To compare the effect of interactive whiteboards with the effect of paper-based 

materials on the engagement of primary-aged students, with autism spectrum 

disorder, in whole-group lessons (see Chapter 3). 

Structure of the Thesis 

This thesis is comprised predominantly of two key chapters presented as 

submission-ready journal articles, in compliance with the style and format of a thesis by 

publication (outlined previously). These articles are preceded by an introductory 

chapter, and succeeded by a concluding chapter.  

Methodological Approach 

There were two methodological approaches used in this thesis.  

Literature scoping survey. The purpose of a literature scoping survey (Chapter 

2) is to provide an overview of the nature of the diverse literature available. This 

scoping survey of literature looks at available literature on interactive whiteboards and 

their use in relation to school-aged children.  Once the literature was collected, the 

content was examined and coded into categories. The material was categorised by peer 

reviewed status, journal articles, theses and dissertations, conference papers, and books, 

and grey literature. Categorisation into age level (primary or secondary or unknown) 

was then completed. Material was then categorised by the nature of the research 

(quantitative or qualitative), or into descriptive articles, literature reviews, product 

descriptions, and general opinion. 

By looking at the range and type of literature the data that are available and 

conversely the gaps in literature that are present are made apparent. Considering the 

diverse nature of the literature, this approach was considered suitable to provide a 

general overview. 
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Study. For the single-case study (Chapter 3), an alternating treatment design, 

drawn from applied behavior analysis, was employed to capture the engagement levels 

of four participants in a whole-group lesson. A single-case design was used in order to 

measure the precise behaviours exhibited by each of the participants. The single-case 

design allowed for participant comparisons, repeated measures, and allowed for 

examination of individual responses to interventions. This was particularly relevant as it 

is difficult to locate large groups of similar participants and also to employ an 

alternating treatment design with a baseline in particular (Alberto & Troutman, 2012).  

The aim of this study was to ascertain and compare the effects of an interactive 

whiteboard and a non-interactive whiteboard presentation on student engagement. This 

included whether passive and active on task and off task behaviour increased or 

decreased under these conditions. Video recording was used to capture the students’ 

face to detect whether the participant was looking at the presentation or other intended 

target.  

A single case approach was used and four participants were included in order 

create within-subject comparisons. Repeated measures were taken in the alternating 

design in order to establish and track individual responses. Participants were exposed to 

two conditions, an interactive whiteboard condition and a non-interactive whiteboard 

condition using paper-based materials. This alternating approach was employed in order 

to provide a systematic comparison. Interval recording was used to provide a way to 

measure both continuous and discrete behaviours, that is, behaviours that were observed 

for the duration of an interval and the range of behaviours that occurred within the 

interval. The behaviours coded were active and passive on and off task behaviours. 

Observer reliability was established through inter-rater reliability. 
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Chapter Outline 

Chapter 2. Chapter 2 provides a scoping survey on the types and features of 

literature available on interactive whiteboards in relation to their use with school-age 

children. Literature searches were carried out in three major databases (ERIC Proquest, 

A+ Education and Academic Search Premier) and items located were coded for article 

type, peer reviewed status, participant type, and research or non-research type. This 

type of literature review, a broad-based scoping survey, provides an overview of the 

current literature rather than an in-depth analysis. 

Chapter 3. Chapter 3 is a research paper describing a quantitative single-case 

study conducted with school-age children with a dual diagnosis of autism spectrum 

disorder and mild intellectual disability. The study was conducted using an alternating 

treatment design with an interactive whiteboard condition and a paper-based or non-

interactive whiteboard condition. Sessions were video-recorded then full-length videos 

were split into 15-second intervals to allow coding of student behaviour during each 

interval.  

Chapter 4. This closing chapter provides a concise summary of the findings of 

the literature scoping survey and the research study undertaken. Suggestions for future 

research are also included. The contribution of this thesis to the field of research and 

education is also briefly discussed. 

Summary 

This chapter provided a brief outline of purpose, background, rationale, and 

aims of this thesis. It also provided an overview of the two papers that comprise this 

thesis.  
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CHAPTER 2: Interactive Whiteboards In Education: A Literature Scoping 

Survey. 

Chapter Overview 

The aim of this chapter is to provide an account of the amount and type of 

literature available on interactive whiteboards. The literature scoping survey contained 

within this thesis assists in forming the foundational knowledge necessary for gauging 

the need for empirical evidence that supports the use of interactive whiteboards with 

school-age children. This chapter presents an introduction to interactive whiteboards, 

the method for gathering and categorising the literature, the results of this search, and 

finally a conclusion that provides a summary of the scope of the literature available on 

interactive whiteboards and school-aged children. 
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Abstract 

Interactive whiteboards are increasing in popularity and prevalence but there 

appears to be little empirical evidence to support their efficacy. A scoping survey was 

performed in order to ascertain the types of literature available on interactive 

whiteboards with regards to their use with school-aged children. Results from the 

survey indicate that over half of all the available literature is grey literature and is 

comprised of descriptive articles, product descriptions and general opinion. The 

remaining research-based literature was predominantly descriptive and/or qualitative. A 

small number of articles contained quantitative data and these were mainly survey-

based. There were few experimental studies available. The limited number of empirical 

studies is in contrast to the sizeable volume of grey literature available on these 

technological tools. It is recommended that further reviews should include a more in-

depth analysis of the research and a broader search that includes pre-school and tertiary 

students. 

Keywords: Interactive whiteboards, education, elementary, secondary, learning 

technology 
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The prototypical interactive whiteboard was produced by SMART 

Technologies® in 1991. An interactive whiteboard (IWB), also known as an electronic 

whiteboard (EWB), is an interactive technological tool consisting of a large flat screen 

or whiteboard that links with a computer or laptop. This screen mirrors the computer or 

laptop with which it is connected (Manny-Ikan, Tikochinski, Zorman, & Dagan, 2011). 

In addition to SMART®, the leading producer of IWBs, other companies such as 

Mimeo®, Promethean®, Hitachi®, Sony®, and TURNING Technologies® (previously 

known as InterWrite®), and others continue to produce IWBs. 

IWBs are a growing presence in our classrooms (Balta & Duran, 2015; Bennett 

& Lockyer, 2008; Kearney & Schuck, 2008; Futuresource Consulting, 2014) but 

authors of earlier literature reviews have noted the dearth of empirical evidence 

available and/or the need for a more concerted effort to expand upon our current 

knowledge about this area (DiGregorio & Sobel-Lojeski, 2010; Glover, Miller, Averis, 

& Door, 2005; Higgins, Beauchamp & Miller, 2007). A great deal of the literature on 

IWBs was published between 2005 and 2010, about the time that IWBs starting 

becoming more common in schools, hence the immediate interest. Some literature on 

IWBs appears as grey literature, that is, materials that have not been peer reviewed 

and/or do not consist of any empirical research. Perhaps the wide uptake of IWBs can 

then be attributed to the claims made in these articles, articles that purport that IWBs 

increase the interactivity of lessons, revolutionise teaching and in general increase the 

attention of students (Beeland Jr, 2002; Villano, 2006), perhaps because it “forces” or 

encourages engagement and/or interaction (Whitby, Leininger & Grillo, 2012). 

Literature reviews to date have provided summaries of the particular areas of 

current research. These areas have included: the integration and presence of IWBs in 

the classroom; the effect of IWBs in the classroom on students and teachers in teaching 
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and learning; and perceptions of this technology (DiGregorio & Sobel-Lojeski, 2010; 

Glover, Miller, Averis & Door, 2005; Higgins, Beauchamp & Miller, 2007; Smith, 

Higgins, Wall & Miller, 2005). 

  Smith, Higgins and Wall (2005) who reviewed the literature that focused on 

school-aged children, reported that the literature was positive and originated mainly 

from the views of teachers and students, but that there is inadequate evidence to support 

the purported benefits of IWBs. Five years later, DiGregorio and Sobel-Lojeski (2010) 

conducted a review of IWBs and school-aged students. Their findings were similar to 

Smith et al. but with the addition of literature that contained suggestions that the 

efficacy of IWBs was due to “contextual factors”, that is, the school, teachers, and 

content (pp. 256-258). The one literature survey available conducted by Glover, Miller, 

Averis, and Door (2005) reported trends rather than reporting descriptive statistics as in 

the scoping carried out for this thesis. Glover et al. reported similar results as the review 

by Smith et al. with the addition of perspectives from promotional literature. This 

survey looked at early reports of IWB use and identified a change from descriptive 

literature to pedagogic literature. They also identified a gap in school-based literature. 

They acknowledged the greater trend of learning style and teacher effectiveness 

research as well as the literature on techniques to use and interactivity. 

  The approach in this scoping survey is to examine the range and nature of the 

literature available on IWBs and their use in relation to school-aged children.  The 

search was broadened to include all school-aged children as there was insufficient 

literature specifically relating to the use of IWBs and students with disability. Previous 

reviews have focused more on particular areas instead of a broad-based investigation. 

However, this scoping survey is needed in order to complement previous reviews of 

specific areas by looking at a broader range of literature in order to gain a more 



INTERACTIVE WHITEBOARDS IN EDUCATION  

 

14 

complete representation of the current literature, five years on from the last review and 

ten years on from the one declared literature survey which gave an overview of the 

subject matter of literature available (Glover et al., 2005).  

The aim of this literature scoping survey is to provide an overview of both the 

research and grey literature available on IWBs and in particular the empirical research 

relating to this technology. The method used was to locate all relevant literature though 

a search of three large education databases and then use the titles, abstracts and where 

necessary the full text of articles located to answer the research questions outlined 

below. The research questions were: what types of literature exist (refereed or non-

refereed journal article, thesis or dissertation, book, conference paper, or grey 

literature), aspects of the content (whether the article reported on IWBs only or with 

other technology), the age of the students, and where research was identified, and what 

form it took. 

Method 

Search and Article Screening  

The search was carried out from March to June 2014. No article published after 

this date was included in the results. Articles were sourced from three academic 

databases: Academic Search Premier, A+ Education, and ERIC Proquest. The search 

terms employed were "interactive whiteboard" OR "interactive whiteboards" OR 

"promethean board" OR "electronic whiteboard" OR "smart board" OR "mimio" AND 

“school”. This search resulted in 1442 articles total and 1150 articles excluding 

duplicates. Data were examined in a two-stage process. The first step, a screening 

process, the title and abstract of each article was examined, and items that did not meet 

the criterion were excluded. There were three inclusion criteria; written in English 

language, included information about interactive whiteboards, and included information 
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related to school-age children, that is, students in grades K to 12. Articles were included 

regardless of their status as peer reviewed or non-peer reviewed to ensure that the 

material collected would form an extensive picture of the literature about IWBs in 

schools. The author performed this screening process and a research assistant 

independently screened 20 per cent of the literature for reliability purposes. The articles 

were taken from the first, middle and last third sections of all articles. This was 

calculated by 20 per cent of articles (=230) divided by three (=77), then 77 articles were 

taken from the beginning, end, then 25 articles from either side of the mid-way point.  

Reliability was calculated for all criteria coding, using the formula agreements divided 

by agreements + disagreements multiplied by 100. Intercoder reliability for the articles 

was 80 per cent (range: 79-82%). The first step left 739 articles, which included 

refereed and non-refereed articles, theses and grey literature. Table 1 provides details 

on the original number of articles from each database.  

In the second step, to ensure reliability of data extraction, a description for each 

of the criteria was provided to a research assistant and discussed. The author and the 

research assistant independently coded the first twenty-five articles of the included 739. 

Reliability was then calculated for all criteria coding using the formula agreements 

divided by agreements + disagreements multiplied by 100. Intercoder reliability for the 

initial 25 articles was 97 per cent. Given the high intercoder reliability, the remaining 

714 articles were equally divided between the author and research assistant to complete 

coding.  

The articles were categorised using publication information, such as 

source/journal name, and title and abstracts. Where the information was not clearly 

available from the title, abstract and publication information, a copy of the complete 

article was obtained. Information was extracted about the nature of the publication, 
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refereed or non-refereed journal article, thesis or dissertation, book, conference paper or 

grey literature (magazine and newspaper articles, white paper); whether the article 

reported on IWBs only or with other technology; the age of the students (K-6, 7-12, 

both, or unknown age); whether the research was quantitative (small-n, group, 

descriptive, survey [survey analysis included numerical data and descriptive statistics]) 

or qualitative (teacher/student/preservice teacher, including case studies and surveys 

[open ended questions with the responses analysed qualitatively]); and whether the 

article was a literature review, descriptive article, product description or general opinion 

(see Table 2). For some of the data extracted, for example age of students, participants 

in surveys and research methods used, articles could be counted in more than one 

category. Following this step, 25 per cent of the articles were coded for reliability. 

Intercoder reliability was calculated using total number of agreements divided by total 

number of articles multiplied by one hundred. Intercoder reliability was 94 per cent.  

Results 

The literature search yielded 739 articles that were then categorised according to 

the source (see Table 3). Literature was sorted into five main categories. Article type 

consisted of the broad genre of article. In this category, 55 per cent of articles were grey 

literature and the remainder consisted of journal articles (37.5%), theses or dissertations 

(2.4%), books (1.7%), and conference papers (4%). Of the non-grey literature, the 

remaining 45 per cent of articles, 216 (29.2%) were peer reviewed.  

There were 151 (20.4%) empirical articles that reported qualitative research and 

56 articles (7.6%) that reported quantitative research of which only 23 described 

experimental studies. Non-empirical literature consisted of literature reviews (0.8%), 

descriptive articles (32.4%), product descriptions (11.9%), and general opinion articles 
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(34.8%). Almost two-thirds (61.2%) solely described IWBs, 32 per cent described 

primary aged participants and 17.5 per cent described secondary aged participants. 

Quantitative Research  

Fifty-six articles were identified as reporting quantitative research (see Table 4). 

Of these, 41 (73.2%) were peer reviewed (See Table 4). Six articles were grey 

literature. Ten were theses or dissertations. Of the 11 small-n intervention studies, three 

also included quantitative surveys, one of which also included a qualitative survey. Of 

the 12 descriptive studies, one included a quantitative survey and three others included 

qualitative surveys. Of the 19 teacher surveys, seven also included student surveys. Of 

these 56 articles, 34 concerned primary-aged participants. Of these 34, seven also 

concerned secondary-aged participants. Thirteen articles concerned participants of 

unknown school age. 

Experimental studies. Experimental studies with quantitative analysis 

accounted for 35 articles but only 15 were peer reviewed Three out of the 11 small-n 

studies were peer reviewed (Campbell & Mechling, 2009; Mechling, Gast & 

Thompson, 2009; Yakubova & Taber-Doughty, 2012). The outcomes for all three 

studies showed achievement using IWBs but did not show advantages of the IWB over 

other modes of instruction. The remaining eight small-n studies consisted of three peer 

reviewed dissertations, two non-peer reviewed articles published as grey literature, and 

three articles published in non-peer reviewed journals. 

Five of the 12 group intervention studies were peer reviewed (Dhindsa & 

Dhindsa, 2011; Hwang, Wu & Kuo, 2013; Mark & Kobsa, 2005; Özerbaş, 2012; 

Schroeder, Burns & Reicks, 2011). While three showed better outcomes or that the 

participants preferred the IWB conditions (Dhindsa & Dhindsa, 2011; Hwang, Wu & 

Kuo, 2013; Özerbaş, 2012), one showed no difference (Schroeder, Burns & Reicks, 
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2011), and the remaining study looked at a teaching method rather than the IWB as the 

medium (Mark & Kobsa, 2005). The remaining seven group intervention studies 

consisted of six peer reviewed dissertations, and one non-peer reviewed conference 

paper. 

Seven of the 12 descriptive quantitative studies were peer reviewed (Alvarez, 

Salavati, Nussbaum, & Milrad, 2013; Coyle, Yañez & Verdú, 2010; Lerman & 

Zevenbergen, 2007; Lopez, 2010; Mostertand & Needham, 2004; Thompson & 

Flecknoe, 2003; Türel, 2011). The studies showed how IWBs could support learning 

(Alvarez, Salavati, Nussbaum, & Milrad, 2013; Lopez, 2010; Thompson & Flecknoe, 

2003), the problems encountered when using the technology (Mostertand & Needham, 

2004), the limitations of using the technology (Coyle, Yañez & Verdú, 2010), the 

limited way it was used (Lerman & Zevenbergen, 2007), and the development of an 

instrument that would provide accurate survey data on perceptions of IWBs (Türel, 

2011). The remaining five descriptive studies consisted of four articles published as 

grey literature and one non-peer reviewed conference paper. 

Qualitative Research  

Of the total number of articles, 151 were identified as reporting qualitative 

research (see Table 5). Of these, 125 (82.8%) were peer reviewed. Nine articles were 

grey literature. Seven were theses or dissertations. Qualitative research was also 

categorised into literature that described teacher, student, or preservice teacher 

outcomes, or a combination of these populations. Seventy-four were teacher-focus 

studies, 45 were both teacher and student-focus studies, and one was on both teachers 

and preservice teachers. In addition, there were 15 student-focus only articles, and eight 

student and preservice teacher-focus articles. Of the 151 articles, 74 concerned primary-

aged participants. Of these 74, 16 also concerned secondary-aged participants, and 23 
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others were solely concerned with secondary students. Twenty-two articles concerned 

participants of unknown school age.  

Whilst the intention of the scoping survey is to provide an overview of the 

literature types available, some trends were noted in relation to the implementation and 

perceptions of IWBs and these will be briefly addressed.  

Implementation of IWBs 

Many qualitative articles on IWBs considered the implementation of this 

technology. Topics discussed included using IWBs to their full capacity and not simply 

as a substitute for a whiteboard or projector (e.g., Northcote, Mildenhall, Marshall, & 

Swan, 2010; Reedy, 2008), choosing quality electronic resources (e.g., Maher, 2012), 

using the IWB as a tool to enhance learning, participation and engagement (e.g., 

Harlow, Cowie & Heazlewood, 2010; Winzenried, Dalgarno & Tinkler, 2010), or as a 

means of fostering interactions, collaboration and communication (e.g., Fernandez-

Cardenas & Silveyra-De La Garza, 2010; Kerawalla, Petrou & Scanlon, 2013; 

Kershner, Mercer, Warwick, & Kleine Staarman, 2010; Maher, Phelps, Urane & Lee, 

2012; Mercer, Warwick, Kershner, & Kleine, 2010; Warwick & Kershner, 2008). In 

addition to this were studies that outlined how ill prepared many teachers were when 

faced with using these expensive tools that were at times more hindrance than help 

(e.g., Jang & Tsai, 2012; Serow & Callingham, 2011), and the issues that arose when 

using IWBs (Armstrong et al., 2005). Further qualitative studies described how and/or 

how often teachers and/or students used an IWB (e.g., Beauchamp, 2004; Campbell & 

Kent, 2010; Glover, Miller, Averis, & Door, 2007; Hodge & Anderson, 2007), and the 

affordances and revolutionary aspects of IWBs (e.g., Bruce, McPherson, Sabeti, & 

Flynn, 2011; Gillen, Kleine Staarman, Littleton, Mercer, & Twiner, 2007; Kennewell & 

Beauchamp, 2007; Teck, 2013; Wood & Ashfield, 2008). Descriptive articles, often 
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grey literature, describe the implementation of effective lessons (e.g., DeSantis, 2012; 

Glover & Miller, 2009; Lee, 2010; Linder, 2012). 

Perceptions Of Teachers And Students  

  Research has been conducted in order to establish the perceptions of teachers 

and students. This research was qualitatively and/or quantitatively analysed. Qualitative 

studies addressed how effective participants thought IWBs were in teaching and 

learning (e.g., Brown-Wyatt, 2011; Hwang, Chen & Hsu, 2006; Shenton & Pagett, 

2007) and the pros and cons of IWB use (e.g., Yáñez & Coyle, 2011). Studies also 

looked at the belief of participants that IWBs increased their learning achievements. 

This belief was explored in qualitative studies (e.g., DiGregorio & Sobel-Lojeski, 2010; 

Wall, Higgins & Smith, 2005), quantitative studies (e.g., Campbell, 2010; Cheung & 

Slavin, 2011), and also in the grey literature (e.g., Gray, Pilkington, Haggter-Vaughan, 

& Tomkins, 2007; Liles, 2005). Studies also looked at how participants believed IWBs 

increased engagement. For example, Godzicki, Godzicki, Krofel, and Michaels (2013) 

looked at engagement, analysing data from participants both quantitatively and 

qualitatively. They found that technology made students more motivated and engaged. 

Also included were quantitative studies on the acceptance and use of IWBs (e.g., Türel, 

2011; Wong, Russo & McDowall, 2013). 

Discussion 

  The benefits of IWBs and their use in classrooms are promoted in literature, 

both grey and research-based. Most of the literature on IWBs is not research-based. 

There are a great many descriptive articles both empirical and non-empirical, survey-

based research, product descriptions, and opinion pieces. There are also a small number 

of dissertations, empirical studies, and conference papers. Two noticeable trends are 

present in IWB literature: the perceptions of teachers and students, and IWB 
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implementation. In general IWBs have been presented positively in research-based 

literature.  

  More than half of all articles were classified as grey literature. The number of 

descriptive or ‘how-to’ articles, both categorised as grey literature, accounted for most 

of this number. There were 243 descriptive articles (32.4% of all literature). Only 

general opinion papers (261 articles or 34.8%) matched this quantity. Product 

descriptions accounted for 89 articles (11.9%). It is possible that teacher or practitioner 

demand drives the production of the grey literature. This might be due to the demand 

for assistance in using this tool in classrooms after schools have already committed to 

the technology or IWB advocates promoting their use. It might also be that the time 

taken to conduct research and the difficulties of conducting research in schools may 

account for these statistics. The difficulty of conducting research in this area may be an 

ongoing problem and educators and educational leaders have little or no information 

based on sound research when making decisions about IWB use. 

Empirical research accounts for a small proportion of literature. This finding is 

consistent with the conclusions of previous reviewers (e.g., DiGregorio & Sobel-

Lojeski, 2010; Kennewell & Beauchamp, 2007). Quantitative evidence was provided in 

23 articles or 3.1 per cent of all literature.  Only a small number of experimental studies 

were identified and at least 50 per cent of these were dissertations. There were only 

three small-n experimental studies that were peer reviewed and each of these looked at 

students with disability (Campbell & Mechling, 2009; Mechling, Gast & Thompson, 

2009; Yakubova & Taber-Doughty, 2012). Campbell and Mechling (2009) found that 

IWBs were effective in teaching sight words to students with disability. However, the 

intervention was not compared to other instruction. Mechling, Gast and Thompson 

(2009) found that IWBs were only more effective for observational learning, that is, 
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learning without being directly taught. But results were similar for direct instruction 

whether the teachers used an IWB or flash cards. Yakubova and Taber-Doughty (2012) 

studied the effects of IWBs on skill acquisition but as a medium for video modelling. 

The study looked at ways to integrate technology rather than the effectiveness of the 

tool itself. Descriptive quantitative studies were equal in number to group intervention 

studies (1.6%) and together these experimental studies were matched and only 

marginally overshadowed by the collective quantitative surveys. Quantitative research 

collectively accounted for 9.4 per cent of all literature. The implications of the lack of 

quantitative data are that there is little evidence for the efficacy of IWBs and there is a 

need for further evidence and more studies in this area that focus on students with 

disability. 

Qualitative appears to dominate educational research, however, this type of 

research does not answer causal questions. Qualitative research cannot provide concrete 

evidence to support positive outcomes. 

As previously noted, it might be suggested that the lack of empirical evidence in 

general is due to the difficult nature of carrying out research of this kind especially in 

non-clinical environments such as schools. This difficulty would be heightened when 

attempting quantitative research that involves experimental studies with interventions. 

The implication of relying on qualitative data is that evidence is limited and cannot be 

used to accurately suggest how dependent variables, such as the IWB, should be 

employed for greater outcomes. That is, qualitative research is not well suited to 

providing information on efficacy.  

In more general terms, literature was predominantly on students of unknown age 

with 56.3 per cent of all literature in this category. This was followed by primary-aged 

students (32%) and secondary-aged students (17.5%). The implication of this is that 
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more research needs to be conducted on specific age groups with a focus on secondary 

students. Literature that focused on IWBs only accounted for just over half of all 

articles (61.2%). It might be suggested that this is due to the predominance of 

technology in general and the familiarity of schools with IWBs as one technological 

tool amongst many. 

Recommendations For Future Research  

Previous reviewers made a variety of recommendations. These included that 

more empirical evidence needs be conducted (Smith, Higgins, Wall, & Miller, 2005), 

that a measurement of long-term gains due to IWB use is needed (Glover, Miller, 

Averis, & Door, 2005), and that a greater range of participants in terms of diversity is 

needed (DiGregorio & Sobel-Lojeski, 2010). The relatively small amount of empirical 

research found through this scoping survey highlights the need for additional studies. 

Future research needs to focus on small-scale empirical studies of the common claims 

by manufacturers and practitioners alike, for example, that IWBs increase engagement 

and increase achievement.  

 Similar to these general claims, this scoping survey found a recurring theme in 

literature concerning the perceptions of teachers and students regarding IWBs. Whilst 

research of this nature is both necessary and helpful to practitioners, it does not negate 

the need for more experimental research. This evidence is needed in order to ascertain 

what effect an IWB has on a student, a teacher, and a classroom as a whole. In order to 

achieve this, future research should focus on determining the effect of having and using 

an IWB as a classroom tool. This would provide evidence to support or negate the 

accuracy of perceptions held by teachers and students. Considering the scoping survey 

nature of this review, further more in-depth reviews could include a greater reflection of 

the current literature by including sources such as websites, blogs and the like.  
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Limitations  

   The first limitation was that the survey was restricted to articles that related to 

school-aged children. Therefore the findings of this survey cannot be generalised to 

other educational groups such as pre-school aged children and tertiary students. The 

second limitation is that, as a scoping survey, the review does not provide analysis of 

methodology and results. Consequently, the findings are broad and reflect the general 

nature rather than the content of the articles. A final limitation of this work is that the 

search was limited to three academic databases. Although these databases were major 

education databases, use of more databases may have identified more articles. 

Literature such as webpages, blogs and the like were not included. The use of additional 

databases may have uncovered more relevant literature. 

Conclusion 

Considering the breadth, type and interest in research in relation to IWBs, 

speculation as to the reason(s) why there are so few empirical studies to date arises. 

Perhaps it is the difficulty in carrying out research of this type, considering the great 

ranges of: abilities of teachers and students, the range of resources and access available, 

and time-consuming nature of using a technological tool of this kind. These issues 

become compounded when factoring in the inclusion of students with disability.   

In sum, the nature and scope of the literature to date on IWBs suggests that 

much more experimental research is needed. The literature, predominantly grey, 

consists mainly of practical guides for use, general opinion and descriptive accounts of 

how IWBs have been used.   
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Table 1 

Database details: Databases, search terms and number of articles located 

Database Search Term 1 Search Term 
2 

Total 
number 
of 
articles 

Total number 
of peer 
reviewed 
articles 

Academic 
Search 
Premier1 

"interactive whiteboard" OR 
"interactive whiteboards" OR 
"promethean board" OR 
"electronic whiteboard" OR 
"smart board" OR "mimio" 
 

N/A 828 193 
 
 

"interactive whiteboard" OR 
"interactive whiteboards" OR 
"promethean board" OR 
"electronic whiteboard" OR 
"smart board" OR "mimio" 
 

school 443 129 

A+ 
Education
2 

"interactive whiteboard" OR 
"interactive whiteboards" OR 
"promethean board" OR 
"electronic whiteboard" OR 
"smart board" OR "mimio"  
 

N/A 287 N/A 

"interactive whiteboard" OR 
"interactive whiteboards" OR 
"promethean board" OR 
"electronic whiteboard" OR 
"smart board" OR "mimio"  
 

school 174 N/A 

ERIC 
Proquest3 

"interactive whiteboard" OR 
"interactive whiteboards" OR 
"promethean board" OR 
"electronic whiteboard" OR 
"smart board" OR "mimio"  
 

N/A 286 212 

"interactive whiteboard" OR 
"interactive whiteboards" OR 
"promethean board" OR 
"electronic whiteboard" OR 
"smart board" OR "mimio"  

school 185 137 

1 Academic Search Premier accessed through EBSCO Host 
https://www.informit.org/informit-education  
2 A+ Education accessed through Informit https://www.informit.org/informit-education  
3 Education Resource Information Center http://eric.ed.gov/ accessed though EBSCO 
Host https://www.ebscohost.com/eric 
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Table 2 

Categories and examples 

Category Examples 
Publication 
information 

Refereed or non-refereed journal article, thesis or dissertation, book, 
conference paper or grey literature (magazine and newspaper articles, 
white paper 

Article focus IWB only or IWB and other technology 

Age of students Primary aged (Elementary/K-6), Secondary aged (High school/7-12), 
age is unknown 

Quantitative Research Small-n intervention, group intervention, descriptive, survey 
(teacher/student/preservice teacher) 

Qualitative Research Teacher, student, preservice teacher; includes surveys and case studies 
Other publications Literature reviews/surveys, descriptive articles (e.g., how IWB can be 

or was used), product description, general opinion 
 
Table 3 
 
Results of literature survey 
 
Article type Number of articles (% of total articles) 
Peer reviewed 216 (29.2%) 
Journal 281 (37.5%) 
Thesis or dissertation 18 (2.4%) 
Book 13 (1.7%) 
Conference paper 30 (4%) 
Grey literature 413 (55%) 

 
General characteristics Number of articles (% of total articles) 
IWB only 459 (61.2%) 
Primary aged participants 240 (32%) 
Secondary aged participants 131 (17.5%) 
Participants age unknown 422 (56.3%) 

 
Quantitative research Number of articles (% of total articles) 
Small-n intervention 11 (1.5%) 
Group intervention 12 (1.6%) 
Descriptive 12 (1.6%) 
Teacher survey 19 (2.5%) 
Student survey 14 (1.9%) 
Preservice teacher survey 2 (0.3%) 

 
Qualitative research Number of articles (% of total articles) 
Teacher 120 (16%) 
Student 68 (9.1%) 
Preservice teacher 9 (1.2%) 

 
Other literature Number of articles (% of total articles) 
Literature review 6 (0.8%) 
Descriptive article 243 (32.4%) 
Product description 89 (11.9%) 
General opinion 261 (34.8%) 
Note. Results from Table 3 state total numbers for each type, however, many articles could be classified 
in more than one category for age of participants, research method, type of participants, etc.   
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Table 4 
 
Quantitative Research Results 
 
Article Type Percentage of quantitative 

articles 
Number of articles  
(% of total articles) 

Total number of 
quantitative articles 
Peer reviewed 

N/A 
 

73.2% 

56 (7.5%) 
 

41 (5.5%) 
Journal 66% 37 (5%) 
Thesis or dissertation 2.4% 10 (1.4%) 
Book N/A 0 (0%) 
Conference paper 7.1% 4 (0.5%) 
Grey literature 
 

8.9% 5 (0.7%) 
 

General characteristics Percentage of quantitative 
articles 

Number of articles  
(% of total articles) 

IWB only 76.8% 43 (5.8%) 
Primary aged 
participants 

28.6% 16 (2.2%) 

Secondary aged 
participants 

60.7% 34 (4.6%) 

Participants age 
unknown 

19.6% 11(1.5%) 

 
 
Table 5 
 
Qualitative Research Results 
 
Article Type Percentage of qualitative 

articles 
Number of articles  
(% of total articles) 

Total number of 
qualitative articles 
Peer reviewed 

N/A 
 

82.8% 

151 (29.2%) 
 

125 (82.8%) 
Journal 78.8% 119 (16.1%) 
Thesis or dissertation 4.6% 7 (0.9%) 
Book 0.7% 1 (0.1%) 
Conference paper 9.9% 15 (2%) 
Grey literature 6% 9 (1.2%) 

 
General characteristics Percentage of quantitative 

articles 
Number of articles  
(% of total articles) 

IWB only 37% 56 (7.6%) 
Primary aged 
participants 

27.2%  41 (5.5%) 

Secondary aged 
participants 

62.3% 94 (12.7%) 

Participants age 
unknown 

12.6%  19 (2.6%) 
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CHAPTER 3: Do Interactive Whiteboards Increase Engagement In Whole-Group 

Lessons For Students With Autism Spectrum Disorder And Mild Intellectual 

Disability? A Pilot Study. 

Chapter Overview 

This chapter describes a study conducted to ascertain whether interactive 

whiteboards (IWBs) increase the engagement levels of students with autism spectrum 

disorder and mild intellectual disability. The single-case study adds to the body of 

knowledge in this field by providing empirical data on the effects of IWBs on student 

engagement. This chapter is comprised of an introduction to IWBs, the method for the 

study conducted, the results of the study, and a conclusion that summarises how the 

study addresses a paucity of literature, especially in empirical evidence, the area of the 

efficacy of IWBs. 
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Abstract 

This study aimed to measure levels of engagement of students with autism 

spectrum disorder (ASD). It has been suggested that visual supports assist students with 

ASD to access instruction and also that they are more engaged when interacting with 

screen media in particular. Interactive whiteboards (IWBs) are large electronic screens 

that are used for instruction in many classrooms. An alternating treatment design was 

used to compare the engagement levels in a whole-group lesson focussing on four 

students with ASD and mild intellectual disability diagnoses in conditions using an 

IWB and conditions using paper-based materials. Results of this study were not 

consistent but an overall effect was seen and maintained for an increase in engagement 

levels in the non-whiteboard conditions for two of the four participants. It is suggested 

that when content and presentation is kept constant, IWBs do not necessarily increase 

student engagement. Future research should look at engagement levels when the 

affordances of IWBs are used. 

Keywords: Interactive whiteboards, engagement, education, autism, attention 
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An interactive whiteboard (IWB) is a multimodal technology that consists of a 

large board or screen that interacts with a laptop or computer. This screen can be touch-

sensitive or can work using cameras that detect objects such as fingers or pens. The 

screen delivers a projection of what is presented on the connected device (Manny-Ikan, 

Tikochinski, Zorman, & Dagan, 2011). The first IWB was created by SMART 

Technologies® in 1991 and they have since been used not only in education but also in 

business and government. By 2014, more than 2.8 million SMART® Boards had been 

installed in schools worldwide (Futuresource Consulting, 2014). In 2011, it was 

reported that 4300 IWBs would be installed in approximately 1000 classrooms, in New 

South Wales (NSW), Australia at a cost of $23 million (Banks, 2011). This indicates 

that there has been a serious and continued investment in IWB technology.  

In consideration of its widespread uptake and significant investment, the lack of 

empirical evidence to demonstrate the efficacy of this technology is of concern 

(DiGregorio & Sobel-Lojeski, 2010; Glover, Miller, Averis, & Door, 2005; Higgins, 

Beauchamp & Miller, 2007). Although claims of increased engagement are made to 

promote the use of IWBs, there is a lack of research to indicate that IWBs affect student 

engagement. The majority of articles published reporting positive effects of IWBs in the 

classroom are opinion-based, descriptive and/or qualitative (e.g., Allsopp et al., 2012; 

O’Hanlon, 2007; Teck, 2013; Villis, 2010).  

The limited amount of research addressing engagement focuses on the 

perceptions of teachers and/or typically developing students on the positive effect of 

IWBs on engagement (e.g., Phelps, 2012; Yang & Teng, 2014). For example, Phelps 

(2012) in their study of a school with both typically-developing students and students 

with disability, compared “teacher-researcher perceptions” (p. 36) (i.e., the level of 

engagement the teacher believed the student should be categorised as demonstrating) 
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with student perceptions. Phelps used a questionnaire to determine whether students 

thought they were engaged and what their perceptions of the IWB were. Phelps did 

report that personal bias and gauging engagement was challenging. The results from 

this study indicated high reported levels of engagement from perspectives of both the 

teachers and students. Similarly Yang and Teng’s (2014) findings support the efficacy 

of the IWB in terms of engagement, but this was also based on perception rather than 

observable measures.  

Some studies suggest that  IWBs can support learning and can provide a 

substitute for traditional teaching methods for students with disabilities. In a search of 

literature on interactive whiteboards and school-aged children, only three small-n 

experimental studies that were peer reviewed were located and each of these included 

students with disability (Campbell & Mechling, 2009; Mechling, Gast & Thompson, 

2009; Yakubova & Taber-Doughty, 2012). Mechling, Gast and Thompson (2009) found 

that IWBs were only more effective for observational learning, that is, they found that 

using an IWB increased learning of words that were not directly taught. However, 

Mechling et al. found that teaching sight words to students with an intellectual 

disability using an IWB in its simplest form (i.e., as a substitute whiteboard) achieved 

the same results as using flashcards.  

Campbell and Mechling (2009) reported similar results from their study of 

teaching letter sounds to students with intellectual disability and Mechling, Gast and 

Krupa (2007) from their initial study of sight words teaching to students with 

intellectual disability. Campbell and Mechling (2009) found that IWBs were effective 

in teaching sight words to students with disability. However, the intervention was not 

compared to other instruction. Mechling et al. (2007) suggested that having a large 

screen may enhance the chance for students to see their lesson and hence enhances their 
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attention, however, in a later study of the effects of variable screen size on students with 

intellectual disability, Mechling and Youhouse (2012) found that screen size had little 

effect.  

Yakubova and Taber-Doughty (2012) studied the effects of IWBs on skill 

acquisition but as a medium for video modelling. Although the results from this study 

were positive, the researchers examined ways to integrate technology rather than the 

effectiveness of the tool itself and therefore they did not report on the efficacy of the 

IWB. 

There are few studies on IWBs in relation to students with disability and few 

studies specifically on students with autism spectrum disorder (ASD) (e.g., Whitby, 

Leininger & Grillo, 2012; Yakubova & Taber-Doughty. 2012). A significant number of 

students with ASD find it difficult to maintain appropriate functional behaviour or on 

task (American Psychiatric Association, 2015; Nwokeafor, 2009; Sahin & Cimen, 

2011). It has been suggested that students with ASD benefit from visuals to assist with 

their learning. Hence the act of not looking, or inattention, would likely further reduce 

their chances of accessing learning.  

The tool that can attract attention should be employed whenever possible. This 

is because using items that are of intense interest can increase engagement (Mancil & 

Pearl, 2008). Several studies suggest that students with ASD are more engaged when 

materials are presented on electronic devices (Adams Hill & Flores, 2014; Brennan, 

Watts, & Phelps, 2012; Draper Rodríguez, Strnadová & Cumming, 2013; Ganz, Boles, 

Goodwyn, & Flores, 2014; Godzicki, Godzicki, Krofel, & Michalels, 2013). 

Capitalising on the indication that students, especially those with ASD, attend more to 

screen media than to other mediums of instruction thus seems the logical step. Students 

with ASD have also shown a preference for screens that involve some level of 
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interaction (e.g., Mineo, Ziegler, Gill, & Salkin, 2008), i.e., IWBs. The large number of 

Australian school classrooms that have IWBs means this is a readily available and 

familiar teaching tool. This thereby creates potential for IWBs to increase engagement, 

as it is a large electronic screen that is accessible and with the added benefit of being 

interactive, adaptable and multifunctional (e.g., Servilio, 2009; Whitby, Leininger & 

Grillo, 2012; Yakubova & Taber-Doughty, 2012). 

This study explores the effect of an IWB on the engagement levels of students 

with ASD and mild intellectual disability, during whole-class teaching. The research 

question addressed in this study therefore is: Does student engagement vary when 

similar content is presented on an IWB compared to paper-based materials?  

Method 

Setting 

 The participants attended a university-based demonstration program for students 

with special education needs, consisting of 45 primary-aged students, divided into four 

classes of between nine and thirteen students. Students are eligible for enrolment if they 

have mild or moderate intellectual disabilities, language disorders, autism, or attention 

deficit hyperactivity disorder, or a small range of other disorders and are likely to 

benefit from an academic program. The school’s main focus is on enhancing literacy 

and numeracy skills. The participants were all in the same class, comprised of students 

with ages ranging from 8 years to 13 years. A classroom manager, a classroom teacher, 

and a classroom assistant staffed the classroom. All were qualified special educators.  

Participants  

The research was conducted at a school established as a research site. The 

University human ethics committee approved the research. Participants were eligible to 

participate if they had a mild or moderate intellectual disability and were diagnosed 
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with autism or Asperger’s disorder by a pediatrician or psychologist, using one the 

following: Autism Diagnostic Observation Schedule (ADOS); Diagnostic and 

Statistical Manual of Mental Disorders, 4th Edition (DSM IV) or Text Revision (DSM 

IV-TR).  Participants must also have had at least one term of schooling at the research 

site and school records providing details on and confirmation of their diagnoses and the 

measures used to ascertain these diagnoses had to be available. 

The participants were three boys and one girl. The four participants were the 

only children who met the selection criteria out of the pool of potential participants in 

the nominated class.  Information on the participants was sourced from school records. 

All four participants were assessed by the author using the Childhood Autism Rating 

Scale (CARS), Second Edition (Schopler, Bourgondien, Wellman, & Love, 2010), and 

Vineland Adaptive Behavior Scales, Second Edition (Sparrow, Cicchetti & Balla, 2005). 

Table 1 provides details on each student. All participants had been exposed to IWBs for 

their entire schooling at their current school and had Calendar sessions on the IWB for 

at least two years. 

Research Design 

 An alternating treatment design was used during sessions for nine consecutive 

weeks. The first condition was the IWB condition, as described below. The alternate 

condition, the non-IWB condition, was the banner presentation, as described below. 

The alternating pattern consisted of alternating days rather than a longer treatment 

period (Barlow & Hayes, 1979). In an alternating treatment design there may be a final 

phase using the most efficient intervention if one is shown to be more effective. In the 

study reported here, neither treatment was clearly superior, so a final phase was not 

carried out. 
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Data collection. All sessions were video recorded using a wall-mounted wide-

angle AXIS 212 PT2 camera preprogrammed to take daily recordings lasting fifteen 

minutes to capture the entire morning Calendar session. The camera was mounted 

slightly above the IWB screen. Video recordings of these sessions showed the entire 

class, with the chosen participants seated in the front row at tables. This meant that the 

camera captured the participants’ behaviours. 

Independent Variables. In order to examine the effect of IWB screen use 

alone, the more attractive affordances (i.e., screen colour, animation, sound) of the IWB 

were not used. Features of the IWB that could be recreated with the NIWB were 

included. This included movable objects, coloured objects and sizing. Mechling et al. 

(2007) suggested that the size of the display could confound attempts to evaluate the 

effects of IWBs. That is, observed effects could simply be a product of the size of the 

display rather than inherent characteristics of the IWB. However, in a further study of 

the variable of size, Mechling and Youhouse (2012) found that screen size had little 

effect. Nevertheless, given that size could be a confounding variable (Mechling et al, 

2009) both the IWB and the paper-based display were the same size. 

 Baseline. The baseline condition was the standard for the IWB condition. That 

is, the baseline and IWB conditions were identical. The class, including all four 

participants, was used to having the IWB for Calendar and was accustomed to the 

format used. Only colours that could be replicated with the non-IWB (NIWB) condition 

were used in the IWB condition. All icons, numbers and layout features were the same 

size on the IWB and on the NIWB materials. Baseline was determined in order to 

ensure that confounding variables were eliminated. The use of the IWB condition in 

baseline was unusual as the IWB is usually the novel condition (e.g., Campbell et al., 

2009; Mechling et al., 2007). In the study reported here, the participants were 
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accustomed to IWB presentation and any novelty effects therefore could only be 

applied to the NIWB conditions.  

Dependent variables. Video recordings of each session were coded for the 

presence of on and off task behavior for each of the four participants as a measure of 

engagement. Behaviour was coded as passive on task, active on task, passive off task, 

or active off task. For the purposes of this study, behaviours of the students from the 

participants’ classroom and from one other classroom in the school were observed and 

categorised drawing on the coding used in Kemp and Carter (2006) and Godzicki et al. 

(2013).  Active on task behaviour was defined as appropriate behaviour and functional 

participation in the session. Passive on task behaviour was defined as appropriate 

behaviour and inactive participation in the session. Active off task behaviour was 

defined as inappropriate behaviour and deliberate non-participation in the session. 

Passive off task behaviour was defined as not attempting to participate in the lesson but 

not acting in an inappropriate manner. Table 2 presents definitions and sample 

behaviours. The focus for this study was measuring passive on task behaviour. All data 

is presented but only passive on task behaviour is analysed in detail. The reason for this 

selectivity is due to the nature of the group activity. Each of the activities was led by 

one student and there was very little opportunity for the other students to actively 

participate. Passive on task behaviour was most relevant so the primary analysis was of 

that behaviour. Other measures were viewed as secondary.  

 Data coding. Interval recording was used in the coding. Each video recording 

was split into 15-second clips using Time Splitter Video software (Gerber, 2004).  Each 

of the four participants was observed in each 15-second second interval over the entire 

session. Each 15-second interval was coded in two ways. First, partial interval 

recording was used to indicate each behavior that occurred in each interval. If only one 
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behaviour was recorded, that is, the behaviour lasted for the duration of the interval, and 

then this was coded as the dominant behaviour. Second, for each interval where there 

was more than one behaviour coded  (that is, where a single behavior was not the only 

behavior for the whole interval), the dominant behaviour (the behaviour that occurred 

most during the 15 seconds) was coded. This was determined by the total length of each 

of the behaviours. If the circumstance arose when two behaviours occurred for the same 

amount of time, the off-task behaviour and/or active behaviour was selected as the 

dominant. The data were plotted for visual analysis. To determine the total percentage 

of intervals where the dominant behavior was on-task, the number of predominantly on-

task intervals was divided by the total number of intervals in that session and multiplied 

by 100. The number of intervals in each session varied depending on the length of the 

session. 

Procedures 

The data were collected during Term 3 of the school year (nine weeks total).  

All participants received interventions as a group (whole class) in the same context at 

the same time everyday. Interventions were implemented in an alternating pattern over 

the course of the week (5 days). This meant that weeks where the IWB treatment began 

the sequence alternated with weeks where the non-IWB condition began the sequence 

providing counterbalancing and controlled for carry-over effects. Baseline and 

intervention sessions took place during the morning and were overseen by the 

classroom teacher. The same teacher ran every session for the duration, and had been 

responsible for similar activities before the research commenced. The structure, 

wording, behaviour management and rules were kept the same for each session 

regardless of condition. Each session began with students seated in a specified seating 

arrangement, which remained constant throughout the study. The four participants sat at 
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tables in the front row set out in a ‘U’ shape with one non-participant in the front row 

and the remainder in a row behind without tables. Both the IWB and the NIWB 

material display were mounted on the wall approximately one to one and a half metres 

from the front row and approximately one metre from the ground. An additional 

traditional whiteboard was present, mounted on the wall to the left of the IWB. This 

was used briefly in each session, regardless of condition. 

After being seated, the adults in the room greeted the students individually with 

“Good Morning _________” to which the students replied with “Good Morning” and 

with the adult’s name. Then the adults (other than the teacher running the session) 

withdrew from further involvement. A student, chosen to call the roll for the week, 

called out students’ names and marked them as present when they answered to their 

name. Participants were not chosen to call the roll for the weeks that the research took 

place. After roll call, the Calendar presentation began. Students were chosen to perform 

different tasks (for examples, see below). Students were selected if they were following 

the session rules, which were reviewed each session. The rules were that students must 

look at the board or the student performing a task and must be sitting quietly. These 

tasks were kept constant to ensure they did not affect the consequent data collection. 

Data were taken from the point where the tasks started to the point where the 

tasks ended. The tasks and sessions in which each task would be performed by 

participants were pre-determined, in order to ensure this aspect of the activity was 

balanced across participants. One of the four participants was chosen to perform on one 

day of the week and other class members completed the other activities. This was 

implemented for each condition; for example, if Participant 1 was chosen once for an 

IWB session then he or she would complete the same activity in the alternate condition. 

On their chosen day, the participant was chosen for the first activity for which they 
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were following the session rules. If a selected student was absent, their replacement, a 

non-participant, was noted. Each Calendar session lasted approximately ten minutes.  

During the NIWB session, the presentation materials consisted of two double-

sided banners with objects attached with Velcro or Blu-tac. Students selected objects, 

by detaching them from their storage location on the banner and reattaching them to the 

appropriate place. During the IWB condition, students selected images displayed on the 

IWB pages and dragged them, using a single finger, to the appropriate area. The size of 

the NIWB presentation matched the size of the IWB and was overlaid on the IWB to 

ensure seating, height and familiarity of placement, including the video, was achieved.  

The first activity/page displayed a large calendar showing the current month 

where the nominated student chose, by dragging (IWB) or selecting and fastening 

(NIWB) a star on the date of the current day, and two signs – one sign with the words 

“Yesterday was” to the appropriate location, and one sign with the words “Tomorrow 

will be” to the appropriate location. The student was encouraged to say aloud, “Today 

is______, yesterday was __________ and tomorrow will be ___________.”  

The second activity/page showed the days of the week, the dates of the month, 

and the months. The nominated student chose by dragging (IWB) or selecting and 

fastening (NIWB) the day of the week, the day of the month, and the month, and then 

wrote the date in the form dd/mm/yy. Again, the student was encouraged to say aloud 

each step. The teacher then wrote the short date on the regular classroom whiteboard 

and encouraged the class to repeat the date and reminded students why the short date 

was written as shown. The next activity/page showed the four seasons and an array of 

pictures of weather types. The nominated student chose by dragging (IWB) or selecting 

and fastening (NIWB) the season and the weather, again saying each choice aloud.  
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For the final activity/page showing the class rules and a label stating, “Today’s 

rule”, the nominated student stayed in their seat and orally chose a class rule for the 

day.  The teacher dragged (IWB) or selected and fastened (NIWB) the selected rule. 

After this final activity, the students were directed to their first lesson (see Figure 5: 

images of Calendar session IWB).  

Interobserver Reliability 

Training. The research assistant was trained to code behaviours using footage 

of three sessions that were not used in the study but that followed the same 

presentational format as that in the study. Training was completed when inter-rater 

reliability of at least 80 per cent between the researcher and the research assistant was 

achieved for the practice footage. This was achieved after approximately three hours 

over four sessions. Further training was undertaken with the same research assistant for 

procedural reliability. The same footage was used and training was considered complete 

when inter-rater reliability of at least 80 per cent between the researcher and the 

research assistant was achieved.  

Inter-rater reliability. Video recordings of 15 sessions (30% of all sessions) 

were selected at random (using a random number generator) and then independently 

coded by a trained research assistant to establish inter-rater reliability. Reliability was 

calculated for the dominant behaviour coding using the formula, agreements divided by 

agreements + disagreements multiplied by 100. Mean reliability for all sessions and 

across all participants was 86 per cent (range: 66%-99% mean). The mean range across 

the group was 80-93 per cent. The range for individual scores was 43-100 per cent. The 

low reliability score of 43 per cent for one participant was attributed to disagreement 

about whether the participant was looking at the presentation or other intended target 
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for a student with glasses. An overall average reliability score of 80 per cent was 

attained for this participant. 

 Procedural reliability. The 15 video recordings used for overall inter-rater 

reliability were consequently used for procedural reliability. The first three were used 

for training purposes and the remaining twelve were coded independently. To ensure 

procedural reliability, a checklist was marked for compliance for each video used in the 

results to ensure that the two conditions and each session were replicated in terms of 

structure, content, and classroom arrangement (see Appendix 2). The checklist 

consisted of order of events, controlled participation of participants in activities (one 

task per week per participant), and non-researcher interference. The researcher and a 

trained research assistant coded the recordings. Training was considered complete when 

100 per cent reliability was achieved. Reliability was calculated using the formula, 

agreements divided by agreements + disagreements multiplied by 100. Procedural 

reliability was 98 per cent overall with 100 per cent inter-rater reliability (12 sessions, 

26% of all sessions).  

Results 

Participants’ Dominant Passive On Task Behaviour  

Results for passive on task behaviour are presented in Figures 1-4. Results are 

presented as % of intervals spent on task in each session according to the dominant 

behaviour, that is, the behaviour that occurred for the longest duration of the 15s video 

clip.  

As seen in Figure 1, Participant 1’s results showed higher levels in passive on 

task behaviour in NIWB conditions. Engagement levels were variable. There was an 

initial spike in on task behaviour in the NIWB condition. There were seven changes 

where the IWB condition had higher levels of engagement.  However, Participant 1’s 
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engagement levels generally stayed at a low to mid-range. The range for the IWB 

condition was 10-44%. The range for the NIWB condition was 16-67%.  

For Participant 2 (see Figure 2), passive on task behaviour in NIWB conditions 

was generally higher. However, there was little difference between conditions as his 

levels of passive on task behaviour were reasonably high across both settings with 100 

per cent passive on task behaviour on one occasion for the NIWB condition and the 

lowest data point occurring under the IWB condition with 32% passive on task 

behaviour. The range for the IWB condition was 32-96%. The range for the NIWB 

condition was 41-100%.  

For Participant 3 (see Figure 3), passive engagement was consistently low in 

both conditions. Whilst engagement levels were variable and there was an initial spike 

in on task behaviour in the NIWB condition, there were ten changes and both 

conditions showed that Participant 3 had a generally low range. The range for the IWB 

condition was 0-40%. The range for the NIWB condition was 0-54%. 

As seen in Figure 4, Participant 4 performed consistently better in the NIWB 

conditions.  In general there was little variability with only three changes. However, 

there was an initial spike in on task behaviour in the NIWB condition. At the final 

change towards the end of the study, there was a decreasing trend in engagement levels 

in IWB conditions and NIWB conditions but with higher engagement levels in the final 

four IWB conditions. This also marked the highest point of engagement for the entire 

study with 95% passive on task behaviour under the IWB condition. The range for the 

IWB condition was 31-95%. The range for the NIWB condition was 17-86%. 

Two students were absent for several sessions. Participant 2 was absent for four 

IWB sessions and two NIWB sessions. Participant 4 was absent for four of each 
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condition. Data for these sessions was included for present students but there is no data 

point on these dates for absent students.  

Total Percentage of Time Spent For Passive And Active On And Off Task 

Behaviour 

Results from the total percentage of time spent for the categories of passive off 

task and of active on task and off task were also calculated and tabulated according to 

the dominant behaviour, that is, the behaviour that occurred for the longest duration of 

the 15s video clip (see Table 3). All four participants had a higher total percentage of 

time spent on task for the NIWB condition, this was more apparent in the passive on 

task behaviour, as the active on task behaviour remained the same. Conversely, all four 

participants had a lower total percentage of time spent off task for the NIWB condition. 

This was more marked in passive off task behaviour. However, there was a difference 

in the active off task behaviour for three participants. Participant 4 had higher total 

percentage of time spent active off task behaviour in the NIWB conditions with 3 per 

cent more than the IWB conditions. 

Discussion 

The nature of the lesson, a whole-group lesson, called for passive on task 

behaviour for the majority of the lesson, and for this reason measurement of this 

behavior was the primary gauge of the effect of the two conditions. There was no 

consistent or large effect of increased engagement with the IWB compared to the paper-

based materials. The sessions with highest levels of engagement were with the paper-

based materials, the NIWB. Three participants had an initial rise in engagement levels 

in the NIWB condition compared to baseline with the IWB. This initial difference may 

have been due to the novelty effect of having a new presentation style, the NIWB 

condition. This research was unusual in that the baseline condition involved the use of 
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the IWB and thus, any novelty effect would have applied to the NIWB. Thus, the better 

performance with the NIWB may have reflected a novelty effect. However, it would be 

unusual for such effects to last as long as the length of this study.  

For Participant 1, higher levels of passive on task behaviour were seen over the 

course of the study. Although the levels were low to mid-range, the slight increase may 

indicate that she found the NIWB more engaging. Both Figure 1 and Table 3 show 

higher levels of on task behaviour and lower levels of off task behaviour in the NIWB 

conditions in comparison to the IWB condition. However, generally she was off task 

more than on task in both conditions. It is suggested that although the NIWB had some 

effect on engagement levels, Participant 1 was typically not engaged during this lesson. 

For Participant 2, there was no clear difference between conditions and he had 

high levels of engagement. He was close to the ceiling of measurement in both 

conditions and this might have accounted for these results. There was some evidence 

for a general trend towards higher engagement with the NIWB condition with the 

majority of the highest points of on task behaviour falling under this condition. 

Participant 2 was also absent for several sessions. These absences were generally 

followed by low periods of engagement and then an upward trend in on task behaviour. 

It is suggested that although the NIWB had some effect on engagement levels, 

Participant 2 was typically engaged in this lesson. This finding is of particular interest 

when looking at his CARS rating of ‘Minimum –to-No Symptoms of Autism’ and his 

diagnosis of Asperger’s Syndrome, in comparison to the other participants who were 

diagnosed with autism and tested as having at least mild symptoms on the CARS rating 

scale. Potentially, this result could be an indication that, in relation to attention and 

children with disability, large screens, even interactive screens, do not affect 

engagement. 
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Participant 3 was typically off task across both conditions. There was some 

evidence of higher levels of engagement with the NIWB condition but as he was 

typically off task this result was not as clear as with other participants. Participant 3 was 

generally inconsistent in behaviours but showed some suggestive findings as he was on 

average the most off task in both passive and active behaviours and across conditions 

and was the only participant shown as off task for an entire lesson in both conditions. 

This may be significant as he was also the only participant: with a ‘borderline’ 

intelligence diagnosis; to score ‘Severe Symptoms of Autism’ on the CARS rating 

scale; and also received the lowest rating of all participants on the Vineland II 

assessment. This might be suggestive of the difficulties of maintaining on task 

behaviour in whole-group lessons for students with more severe symptoms of autism. 

Participant 4 had the most variable behaviour with almost equal on and off task 

behaviour across conditions. There was a slight difference in engagement levels 

suggesting that he was more engaged with the NIWB conditions and less engaged with 

the IWB conditions. Like Participant 2, he was absent for two periods of several days. 

The first return to school marked a spike in on task behaviour under the NIWB 

condition followed by a sharp decrease in the next NIWB session. The following return 

after an absence followed this trend. This was also succeeded by a downward trend in 

the NIWB condition. It is suggested that was a sustained pattern of higher levels of 

engagement under the NIWB conditions until the end of the treatment. It might be 

suggested that this is evidence of a ‘wearing off’ of the novelty effect of the NIWB. 

However, as the treatment lasted nine weeks this seems unlikely.  

Total percentage of time spent on task for both the IWB and NIWB conditions 

were similar for each participant but still slightly favourable towards the NIWB 

condition with higher levels of on task behaviour and lower levels of off task behaviour 



INTERACTIVE WHITEBOARDS IN EDUCATION  

 

56 

in comparison to the IWB condition. The implications of these results are that IWBs 

may not increase engagement in whole-group lessons for all students, especially those 

who already have higher levels of engagement. For two participants it appears they 

were more highly engaged in the NIWB condition, however, generally overall 

engagement levels as measured by on task behaviour were low. 

 Although data were collected on active on task behaviour, this behaviour 

occurred at low levels for all participants. This is because active on task behavior 

predominantly occurred as a result of the teacher/researcher requesting the participant 

engage in an activity on the board. Each participant had one opportunity per week (one 

opportunity per fortnight per condition) to interact with the IWB or the paper materials. 

Rarely did a participant ask a question or perform active on task behaviour that was not 

required. Total percentage of time spent for active on task behaviour for both the IWB 

and NIWB conditions varied very little across participants.  

 Results for passive off task behaviour were highly variable with two participants 

less engaged overall in both conditions and all relatively similar between conditions. 

These results were essentially the opposite of on task results. Contrary to the passive on 

task behaviour displayed, participants’ passive off task behaviour was discouraged 

throughout the session but students did not receive firm reprimands for engaging in 

passive off task behaviour. This was due to two main reasons. First, this behaviour was 

not as noticeable as active off task behaviour and second, correcting this behaviour 

would have affected the results.  

Active off task behaviour was rarely seen in either the IWB or NIWB 

conditions. This was most likely due to the highly controlled nature of the session. 

Participant 4 was slightly more likely to be display actively off task behaviour under the 

NIWB conditions. Anecdotally, Participant 4 in some instances, appeared to be more 
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actively off task when he was excited by the activities being presented. In addition, he 

called out repeatedly asking to have turns.  

From as early as 1991 in Kozma’s (1991) study of cognitive engagement, 

screens have shown to be a powerful tool in increasing visual attention. The study 

focused on the television screen but had implications for other technologies. 

Consequent studies on the effect of computer instruction (e.g., Goldsmith & LeBlanc, 

2004) have also suggested that technology may be effective in increasing attention with 

students with autism. In more general terms Godzicki et al. (2013) found that 

technology increased engagement. There are also studies that provide evidence for the 

efficacy of handheld screens (e.g., Ganz, Boles, Goodwyn, & Flores, 2014). Results of 

this study are not consistent with these findings. This may be because some of the 

possible affordances of the IWB (e.g., sound and animation) were intentionally 

excluded in order to create a condition comparable to the paper-based condition, given 

the specific intent was to compare screen and paper-based presentation. It is possible 

that these features might have improved attending. The implications are that these 

functions might have been critical in previous studies in increasing outcomes such as 

attention with students with autism (Beeland Jr., 2002). Or more generally, it is the way 

the IWB is employed, e.g., interactively, that affects outcomes (Shenton & Pagett, 

2007). Further research could replicate this study adding the additional features of 

sound and animation the IWB and counterbalancing these affordances with unique 

affordances of the NIWB such as manipulation of objects and texture. 

However, findings of studies on ASD and screens have suggested that screens in 

general are motivating but conclusive evidence has not been found for their efficacy or 

effect on engagement (Adams Hill & Flores, 2014; Mineo, Ziegler & Gill, 2008). These 

results are mirrored in this study. The findings reported here are also comparable with 
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the findings of May (2014) in a comparison of instruction with and without an IWB in a 

university setting with typically-developing students. May found that were was not a 

significant difference in achievement between the control group and the intervention 

group. The findings are also somewhat consistent with the findings of studies on 

presentation of sight words to students with disability (Mechling, Gast & Krupa, 2007; 

Mechling, Gast & Thompson, 2009) in that there was not a significant difference in 

achievement of target or directly taught words between the IWB and NIWB conditions. 

Just as there was not a large difference between conditions in this study. Mechling et al. 

(2007) and (2009) did not directly measure engagement but the lack of impact on 

achievement suggests a lack of impact on engagement and on task behavior.  

Limitations  

The limitations of this study were threefold. The first limitation of the study was 

that behaviour was measured for only one kind of lesson that mostly required passive 

on task behaviour. Active off task behaviour was typically addressed quickly by the 

teacher so lengthy off task behaviour did not occur. Active on task behaviour was 

controlled and limited given the nature of the activity. It is impossible to determine if 

the behaviours would have occurred for lengthy periods without intervention. However, 

this behaviour management occurred in both conditions. The second limitation of the 

study was the video quality. The camera recording the lessons was fixed and for some 

clips, coding relied on the coders’ judgement on whether the participant was looking at 

the presentation or other intended target or merely angled in the direction of the 

presentation but not looking. Despite this limitation, adequate interrater reliability was 

achieved. Finally, as for all single case designs, the results may not be generalisable to 

other students. Whilst single-case research allows for the evaluation of each participant, 

efficacy needs to be validated through replication to provide supplementary findings.  
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Recommendations  

As a result of the findings of this study, there are three main recommendations 

for future research. Future research should focus on ascertaining the effects of IWBs on 

levels of engagement in other types of lessons that require more active on task 

behaviour. Second, future research should focus on the different affordances of IWBs in 

order to compare an IWB activity that uses basic functions to one that uses sound, 

colour and animation. Last, looking at the lesson material and teacher may be indicative 

of attention, but such attention is not a guarantee of learning (Jordan et al., 2013; 

Kidron & Lindsay, 2014). Future research should also investigate the effect of 

engagement or attention on learning outcomes. 

Conclusion 

IWBs are commonplace in classrooms but empirical research examining their 

efficacy is limited. The prevalent belief is that student engagement is enhanced by 

IWBs.  The results of this study do not support the proposition that IWBs increase 

engagement. In previous studies it has been suggested that IWBs may improve attention 

for children with ASD, due in part to their purported visual learning style and their 

engagement with electronic devices. In this study of students with ASD there was no 

increase in student engagement as reflected in an increase in dominant passive on task 

behaviour when material was presented on the IWB compared to a paper-based 

condition. Indeed, for two of the four students an increase in engagement was seen in 

the NIWB, ‘paper-based’ condition.   
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Table 1 

Participant details 

Participant Age 
(months) 

Grade 
Level Gender 

Level of 
Intellectual 
Disability 

Diagnosis 

Standard 
Used 

CARS21  
Rating 

Vineland II2 
Adaptive 
Behavior 

Composite 
Score 

(Level) 
1 116 3 F Mild 

(Stanford-
Binet 

Intelligence 
Scales)  

Autistic 
disorder 

DSM IV Mild-to-
Moderate 
Symptoms 

of ASD 

79 
(Moderately 

Low) 

2 125 4 M Mild 
(Woodcock-
Johnson III 

Edition) 
FSIQ3 Score 

69-75 

Asperger’s 
Syndrome 

ADOS Minimum-
to-No 

Symptoms 
of ASD 

69 
(Low, Mild 

Deficit) 

3 132 4 M Wechsler 
Intelligence 

Scale for 
Children - 

Third 
Edition 

FSIQ1 Score 
754 

Autistic 
disorder 

ADOS Severe 
Symptoms 

of ASD 

58 
(Low, Mild 

Deficit) 

4 140 6 M Mild 
(Stanford-

Binet 
Intelligence 

Scales) 

Autistic 
disorder 

DSM 
IV-TR 

Mild-to-
Moderate 
Symptoms 

of ASD 

68 
(Low, Mild 

Deficit) 

 
 
  

                                            
 
1 Childhood Autism Rating Scale (CARS), Second Edition 
2 Vineland Adaptive Behavior Scales, Second Edition 
3 Full Scale Intelligence Quotient (FSIQ)  
4 Assessors opinion based on scores indicate participant has a ‘borderline’ intellectual disability due to 
discrepancies in scales. 
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Table 2 

Response categories and examples 

Passive On-Task Active On-Task Passive Off Task Active Off Task 

Looking at IWB/ 
teacher 
 
Looking at peer who 
is performing an on-
task action 
 
 
 
 
 

Performing an on-
task action, (e.g., 
moving materials to 
answer a task) 
 
Answering a 
question 
 
Pointing at IWB  
 
Calling out (on-
topic) 
 
Hand up 
 
Calling roll 
 
Responding to adult 
greeting, i.e. says 
“Good morning” 
 
Responding to 
instruction, (e.g. 
“Hands up if…”, 
“Sit down”) 

Looking away from 
IWB/ teacher 
 
Head on table 
 
 
 
 
 
 

Calling out 
(off-topic) 
 
Out of seat 
 
Looking at and 
moving/playing 
with objects 
 
Looking at 
fingers/other body 
parts 
 
Waving to non-
greeter 
 
Talking to peer  
 
Distracting peers, 
(e.g. poking, 
grabbing, taking 
property, etc.)  
Refusing to follow 
instructions, (e.g. 
saying “No”, not 
doing requested 
action) 
 
Lying on the floor 
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Table 3 
 
Total Percentage of Time Spent (and Range) for Engagement Levels for all Participants 
 
Total percentage of time spent passively on task 
Participant Baseline (%) IWB (%) NIWB (%) 

1 19% (4-30%) 28% (10-44%) 44%(16-67%) 
2 71% (47-89%) 70% (29-96%) 74% (41-100%) 
3 17% (0-38%) 15% (0-40%) 24% (0-54%) 
4 43% (24-59%) 50% (30-95%) 57% (17-86%) 

 
Total percentage of time spent actively on task 
Participant Baseline (%) IWB (%) NIWB (%) 

1 4% (0-22%) 5% (0-32%) 5% (0-32%) 
2 9% (0-18%) 5% (0-24%) 5% (0-24%) 
3 3% (0-13%) 5% (0-29%) 5% (0-33%) 
4 7% (0-14%) 4% (0-13%) 4% (0-20%) 

 
Total percentage of time spent passively off task 
Participant Baseline (%) IWB (%) NIWB (%) 

1 70% (56-86%) 63% (27-89%) 50% (22-80%) 
2 21% (4-43%) 24% (0-68%) 20% (0-59%) 
3 79% (50-94%) 73% (24-100%) 70% (22-100%) 
4 48% (35-62%) 44% (5-85%) 35% (14-63%) 

 
Total percentage of time spent actively off task 
Participant Baseline (%) IWB (%) NIWB (%) 

1 7% (0-21%) 4% (0-21%) 2% (0-24%) 
2 0% (0%) 1% (0-10%) 1% (0-9%) 
3 1% (0-6%) 6% (0-59%) 1% (0-10%) 
4 2% (0-8%) 2% (0-7%) 5% (0-65%) 

 
Total percentage of time spent on task 
Participant Baseline (%) IWB (%) NIWB (%) 

1 23% (0-30%) 33% (0-44%) 49% (0-67%) 
2 80% (0-89%) 75% (0-96%) 79% (0-100%) 
3 20% (0-38%) 20% (0-40%) 29% (0-54%) 
4 50% (0-59%) 54% (0-95%) 61% (0-86%) 

 
Total percentage of time spent off task 
Participant Baseline (%) IWB (%) NIWB (%) 

1 77% (0-86%) 67% (0-21%) 52% (0-80%) 
2 21% (0-43%) 25% (0-68%) 21% (0-59%) 
3 80% (0-94%) 79% (0-100%) 71% (0-100%) 
4 50% (0-62%) 48% (0-85%) 40% (0-65%) 
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Figure 5 Images of Calendar Session IWB 
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Chapter 4: Conclusion 
Chapter Overview   

This closing chapter presents a summary of the research comprised in this 

thesis. Succeeding this are the research questions addressed and the key conclusions 

suggested by this research. The key contribution of this research to the fields of 

education, interactive whiteboards and autism spectrum disorder is identified.  

Summary   

The core purpose of the research reported in this thesis was to provide a scoping 

review that examined the quantities and types of extant literature on interactive 

whiteboards and to establish further empirical data that added to the current body of 

evidence. The first chapter presented an introduction to the thesis. It included the 

purpose, rationale, and background literature to provide a context for the overview of 

the research being explored.  

Chapter 2 presented a scoping survey of the quantity and categories of literature 

available on interactive whiteboards in relation to school-aged children. This was not an 

in depth analysis of the content but a broad overview of the nature of literature.  The 

majority of literature was grey and the remaining 45 per cent consisted mainly of 

qualitative research. There was a lack of quantitative research, especially experimental 

studies that were peer reviewed (2%). The results of the scoping survey indicate that 

there is a lack of empirical research that supports the efficacy of IWBs. 

Chapter 3 presented a quantitative study of four students with autism spectrum 

disorder and with an additional diagnosis of a mild intellectual disability. This study 

investigated student engagement levels during an interactive whiteboard presentation 

and compared this condition to one that presented the same content on paper-based 

materials using an alternating treatment design. Based on the results, it is suggested that 

IWBs do not increase the engagement levels of students with autism spectrum disorder 
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compared to equivalent presentation and content using paper-based materials. Further to 

this is the suggestion that the engagement levels of students were higher during the non-

interactive whiteboard conditions for two students of the four included in the study. 

Conclusions 

Interactive whiteboards are used extensively in schools but there is little 

evidence for their efficacy. To date there appears to be little empirical research 

conducted with regards to IWBs and their use with school-aged children, especially 

those with disability.  

There are four key conclusions that can be drawn from the research presented in 

this thesis. First, there is dearth of empirical evidence in the field of technology, 

specifically IWBs, with regards to their efficacy. Published materials consist mostly of 

grey literature and what research exists tends to be descriptive and/or subjective. The 

majority of grey literature is comprised of general opinion, product descriptions or 

descriptive accounts of IWB use. The majority of research consists of qualitative case 

studies or surveys. Few experimental studies exist.  

Second, there is a further gap in field of technology, specifically interactive 

whiteboards, in relation to students with disability, especially in the context of group 

lessons. Considering this state, it is also interesting to note that the three single-case 

studies that were peer-reviewed included participants with disability. This may indicate 

the difficulty in carrying out studies of this kind within regular school settings. 

Segregated classes for students with disability are often smaller and sometimes have 

more staff, making single-case research a feasible option. 

Third, in a study of four students with a dual diagnosis of autism spectrum 

disorder and mild intellectual disability, no advantage was found for using IWBs over 

paper-based materials in terms of engagement. A slight advantage was found for using 
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paper-based materials for two students, which may be due to novelty effects.  

Last, in a study of four students with a dual diagnosis of autism spectrum 

disorder and mild intellectual disability, no unequivocal disadvantage was found for 

using IWBs over paper-based materials in terms of engagement. Two of the four 

participants were less engaged overall with the IWB condition.  

Considering the two papers together, it is clear that more empirical research is 

needed in the area of interactive whiteboards and education, particularly for students 

with disability. The predominance of non-research articles and the continuing use in 

IWBs presents a renewed need for study in this area. 

This thesis contributes to the field of research on IWBs, education and autism 

spectrum disorder through the scoping survey of literature on interactive whiteboards, 

and empirical study on IWBs and their effect on engagement levels.
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Appendix 1 

 
Ethics approval for students under the supervision of Dr Jennifer Stephenson and Dr 

Mark Carter of Macquarie University Special Education Centre (MUSEC) who conduct 

research on-site at MUSEC School. 
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From: "Ethics Secretariat" <ethics.secretariat@mq.edu.au> 
Subject: Approved- Ethics application- Carter (Ref No: 5201300450) 
Date: 1 July 2013 3:24:32 PM AEST 
To: "Associate Professor Mark Carter" <mark.carter@mq.edu.au> 
 
Dear Associate Professor Carter 
 
Re: "Macquarie University Special Education Centre School"  (Ethics Ref: 
5201300450) 
 
The above application was reviewed by the Human Research Ethics Committee 
(Human Sciences and Humanities) at its meeting on 28/06/2013. Approval of the above 
application is granted, effective 01/07/2013. This email constitutes ethical approval 
only.   
 
This research meets the requirements of the National Statement on Ethical Conduct in 
Human Research (2007). The National Statement is available at the following web site: 
 
http://www.nhmrc.gov.au/_files_nhmrc/publications/attachments/e72.pdf. 
 
The following personnel are authorised to conduct this research: 
 
A/Prof Jennifer Stephenson 
Associate Professor Mark Carter 
Dr Alison Madelaine  
 
NB.  STUDENTS:  IT IS YOUR RESPONSIBILITY TO KEEP A COPY OF THIS 
APPROVAL EMAIL TO SUBMIT WITH YOUR THESIS. 
 
Please note the following standard requirements of approval: 
 
1. The approval of this project is conditional upon your continuing compliance 
with the National Statement on Ethical Conduct in Human Research (2007). 
 
2. Approval will be for a period of five (5) years subject to the provision of annual 
reports. 
 
Progress Report 1 Due: 01 July 2014 
Progress Report 2 Due: 01 July 2015 
Progress Report 3 Due: 01 July 2016 
Progress Report 4 Due: 01 July 2017 
Final Report Due: 01 July 2018 

 

  



INTERACTIVE WHITEBOARDS IN EDUCATION  

 

79 

Appendix 2 

Procedural Reliability Checklist For Study (Chapter 3) 
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Procedural Reliability Checklist 
 
Observer: ________________________ 
Video date: ________________   Video length: _____________________ 
Participants present: __________________ /4 
 
 Yes No Comment 
Class seating arrangement 
maintained (all children in 
allocated seating) 

   

No adult/child enters the 
room during Calendar 

   

Adults say, "Good 
Morning" 

   

Teachers other than 
researcher have no further 
involvement 

   

Rules stated    
Roll Call conducted by 
non-participant 

   

Page 1 completed first 
(today, yesterday, 
tomorrow) 

   

Student chosen to 
complete activity: 
participant/non-participant 

   

Page 2 completed second 
(day, date, month, year) 

   

Student chosen to 
complete activity: 
participant/non-participant 

   

Page 3 completed third 
(season and weather) 

   

Student chosen to 
complete activity: 
participant/non-participant 

   

Page 4 completed fourth 
(rule) 

   

Student chosen to 
complete activity: 
participant/non-participant 

   

Students dismissed    
TOTAL SCORE 
ACHIEVED 

   

TOTAL SCORE 
POSSIBLE 

   

PER CENT 
RELIABILITY 

   

 


