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Abstract 
The findings of the research literature about the necessity and contribution of Interactive Whiteboards 
(IWB) are not unequivocal and are sometimes contradictory. The study aimed to examine the 
interactive attributes in lessons with an IWB and the students' attitudes. Methodical structured 
observations of 26 science lessons were conducted in elementary schools in Israel. The results 
showed that the teachers frequently used the diverse IWB tools, but most of the learning took place in 
frontal, whole class learning. Most of the interaction was under the teacher's control and the dialogic 
interaction was limited. The attitudes of 62 pupils showed that despite already studying with an IWB 
for five years, their enthusiasm did not wane. They even claimed, in contrast to the observation 
findings, that the IWB contributed to active learning and interaction in the class. The research findings 
raise fundamental questions regarding the place of the IWB in promoting interaction in the class and 
on the necessity to promote the teacher's pedagogic concept in order to increase class interaction.  
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1 INTRODUCTION 
The Interactive Whiteboard (IWB) is a large, touch-sensitive board, connected to a computer and to a 
projector which offers an attractive colorful picture, enables manipulating texts by deleting, coloring 
and saving them, including combining pictures, applications, programming, web pages and so on. The 
use of the IWB increased in recent years in schools around the world, and its popularity has been 
enhanced amongst many teachers (Future Source Consulting, 2010; Murcia, 2014).  
It was claimed that one of the prominent advantages of the IWB is its contribution to the pedagogic 
interaction in the class. In general, this can be classified as interaction between the teacher and the 
students, amongst the students themselves, and between the students and the technological tool 
(Blau, 2011). The IWB, that is mainly a tool for the teacher, enjoys the main thrust of the teacher's 
interaction with a whole class (Tanner, Jones, Kennewell & Beauchamp, 2005).  This study focused 
on the interaction between the teacher using an IWB in whole class, while exploring the dimension of 
involvement in, and control of, the lesson.  

Previous studies offer a classification of classroom interaction that varies from "authoritative" to 
"dialogic". This is a range that can vary between the "lecture" approach, according to which the 
teacher controls the lesson content and its progress, through encouraging questions for discussion 
and raising different opinions amongst the students, through to teaching in which the students and the 
teacher have an equal contribution to developing lesson content and structure (Alexander, 2004; 
Beauchamp & Kennewell, 2010). 
IWBs were entered to classrooms around the world more than ten years ago, but only few empirical 
studies explored directly the contribution of the IWB to teaching and learning. The studies on 
interaction are particularly few (Smith, Higgins, Wall, & Miller, 2005; Clarkson, 2011; Erbas, Ince, & 
Kaya, 2015).  Moreover, the studies that explored the contribution of the IWB to classroom interaction 
afforded contradictory findings. Thus, the question regarding the contribution of the IWB to class 
interaction remained open to empirical study. The research questions were:  

1 What is the frequency of use of the various IWB tools in science lessons? 

2 What are the attributes of the interaction in these lessons?  

3 What are the students' positions regarding integrating the IWB in lessons? 
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2 METHODOLOGY 
The research population: The research was conducted with two science teachers from two elementary 
schools in the south of Israel. Both schools have participated in the "smart class" project. The project 
included the integration of laptop computers and IWBs in classes as well as training the teachers to 
teach with technology. The two teachers who taught the students in this study have about 15 years of 
experience teaching sciences. They participated in comprehensive technical and pedagogic training to 
integrate IWBs and they have taught using the IWB and computers for six years consecutively. The 
participating students studied using an IWB for five years and therefore learning with an IWB is not 
new to them. A total of 62 6th grade students (aged 11-12) participated in the study. 

The research tools: A structured observation was performed to examine the use of technological tools, 
the learning organizations and the interaction attributes. The observation, taken from the study by 
Manny-Ikan, Tikochinski & Bashan  ,)2013( enabled measuring the periods of time in a lesson in which 
the teachers create different interactions with the students (with and without technology), the various 
learning organizations in the lessons (plenum, group, individual, organizational) and the length of use 
of the IWB tool and the computer. The percentage of use was calculated by measuring the time during 
which the IWB tools and the laptop computers were used during the lesson. The learning organization 
was characterized by measuring the times when the class worked in groups, in the plenum, 
individually, or when the students presented their work to the class. In order to determine the type of 
interaction at each stage of the lesson, we relied on the article by Beauchamp and Kennewell (2010), 
and ranked the interaction on a four-rank scale: 1. Without interaction between the teacher and the 
student. 2. Teacher-focused limited interaction 3. Open interaction with a common teacher-student 
focus 4.Student-focused open interaction – dialogic interaction.   

Students' questionnaire: The questionnaire was taken from the work by Perry (2008) and included 25 
statements that examined the students' attitudes regarding learning with technology. The 
questionnaire examined diverse aspects such as the desire to further and expand horizons, and 
pleasure from learning and interaction with the teacher and the students. The questionnaire was 
validated by experts and all the students noted the degree of their agreement with each statement on 
a five-rank Lickert scale (from fully agree=5 to completely disagree=1). 

The research process: The study was conducted for two months in each class, in two schools. During 
the teaching an experienced science teacher observed and documented the lessons using structured 
observation. The lesson was divided into units of 3-5 minutes and the observer noted events and the 
type of IWB tool used for each unit of time, the learning organization and the type of interaction.  

3 RESULTS 

3.1 The frequency of the use of the IWB tool 
Table 1 presents the average frequency of the use of the different IWB tools and laptop computer in 
class. Clearly, in different lessons the rate of use of certain tools was more dominant, but the 
reference here is to the average frequency of the use of diverse tools during the 26 lessons. In 
general, it was clear that the use of technology was dominant, and lasted for most of the lesson time 
(more than 80% on average). The teachers demonstrated skill and confidence in the use of the IWB, 
and used the tool for different purposes during the lesson. At the same time, most of the use was in 
manipulating the notation, the marking and the emphasis, or dragging text and pictures, as well as 
screening presentations or filmstrips. Structured objects, unique to the IWB, such as a stopwatch or 
magnifying glass, were hardly integrated in the teaching. Similarly, the teachers barely saved the IWB 
pages in order to explore them in various stages of teaching and further learning. 
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Table 1.  The frequency of use of technological tools during a lesson (n=26) 

Types of technological tools Average percentage 
of time in a lesson 

SD 

Text manipulation – notation and emphasis in different colors 24 6.2 

Picture manipulation - notation, marking and emphasis 5 2.3 

Dragging and releasing words, sentences, or pictures 6 5.2 

Screening pictures, presentations, diagrams, or filmstrips on the IWB 21 5.3 

Saving the IWB pages for surfing amongst the pages and further learning 6 2.0 

Combining ready objects in the IWB (magnifying glass, stopwatch...) 1 1.2 

Individual or group work with a laptop 14 8.9 

Raising files and writing in the class forum 5 2.0 

Total 82%  

3.2 Learning organization and types of interaction:  
Table 2 shows that the whole class learning occurs for about half the average lesson time. Only about 
20% is devoted to individual learning by students to perform the assignments or exercises, and far 
less than that to group learning or to the student's presentation before the class. Accordingly, above 
65% of the average lesson time is conducted in interaction which is under the teacher's control and is 
teacher-focused, as can be seen from Table 3. Only about 25% of the lesson time is conducted in 
interaction with the shared focus of the teacher and the student. The interaction that is student-
focused occurs in less than 10% of the lesson time on average. 

Table 2.  The frequency of the learning organization attributes in IWB lessons (n=26) 

Learning organization Average percentage 
of lesson time (SD) 

Sample activity 

Organization 8.5 (4.3) The teacher divides the students into work groups 

Plenum 49.9 (7.7) Teacher's explanation, presenting -pictures, diagrams or 
filmstrips 

Individual 21.6 (10.4) Students carry out personal assignments in the digital 
book with a laptop 

Group 11.7 (7.7) The students develop a presentation and raise it to the 
class forum 

Individual + plenum 8.3 (6.2) A student presents the diagram he developed on the 
IWB to the whole class 

Table 3.  Distribution of types of interaction in the classroom when working with an IWB (n=26) 

Type of interaction Average percentage 
of lesson time (SD) 

Sample activity manifesting the interaction 

Without interaction 17.5 (10.6) The teacher explains using a presentation, pictures or 
filmstrips 

Teacher-focused 48.1 (7.6) The teacher invites students to the IWB and asks to drag 
suitable words to the prepared chart 

Joint teacher-student 
focus 

25.3 (4.8) The teacher arouses a discussion over questions such as 
why do they think one does blood tests? 

Student focus 9.1 (8.6) Students react in the class forum to the products of other 
students presented in the class web site 
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3.3 Students' attitudes to the IWB 
The students' attitudes toward learning with an IWB are presented in Table 4. The high averages for 
the three tested categories indicate great enthusiasm and satisfaction. The students' report of having 
enjoyed studying using the IWB (M=4.11) was prominent, but they also thought that the IWB 
contributed to their learning, enriched them, and also advanced the active learning and participation in 
class (M=3.69 and 4.02 respectively). 

Table 4.  The student's attitudes towards learning using an IWB (N=62) 

The category Statement 
number 

Examples of statements included in the 
category* 

M SD α 

Pleasure from 
the learning 

8 14. I like the way the teacher teaches 
1.  I enjoyed preparing the assignments 

4.11 .69 .83 

Enrichment 
and deepening 
knowledge 

7 12. I would like to learn the subject for more 
hours 
24. I enjoyed documenting the learning at every 
stage 

3.69 .84 .80 

Active and 
cooperative 
learning  

9 4. I learned much from the discussion and the 
students' questions and their answers 
20. I felt I was given the opportunity to express 
myself 

4.02 .67 .71 

4 CONCLUSIONS 
a) The dialogic interaction between the teacher and the students was very limited. These findings 

raise questions regarding the contribution of the IWB to interaction in the class.  

b) Most of the lesson took place with ongoing use of diverse IWB tools, although most of the time 
the teachers used tools that supported teacher-focused interaction. The experience in using the 
IWB does not assure the existence of quality interaction. 

c) The teachers' pedagogic perceptions and their preferences that develop from their previous 
experience, shape the way in which they will use every educational tool, including the IWB. A 
new approach can develop through investment in the teachers' professional development. 

d) The students' attitudes and their motivation could have considerable influence on their learning 
therefore it is important to harness this enthusiasm with the IWB to interactive learning. 
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