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Background and context  

 

Information and communication input/output (ICIO) occur through the orchestration of 

technical interactivity and pedagogical interactivity. While technologies in classrooms support 

learning these elements are considered the key to successfully integrating technology in class 

(Beauchamp & Kennewell, 2013). Therefore, it is important to first understand what these 

elements are. Technical Interactivity in this context means the exchange of information and 

communication, among participants in the process of teaching and learning, that is facilitated 

by access to technology; in this case the IWB. There is a two-way flow between the technology 

and its users (Higgins, Beauchamp, & Miller, 2007; H. Smith, Higgins, Wall, & Miller, 2005). 

The presentation and touch features of the IWB provide a unique and enhanced technical 

interactivity environment that has not been previously possible with any other technology. 

Kennewell (2001) argues that it is not only the presentation and touch features of the IWB that 

should be considered when thinking about technical interactivity. There are further technical 

features of IWB systems, both at the hardware and software level, that add to the uniqueness 

of the environment and may provide distinctive learning opportunities. The other aspect of 

ICIO in a classroom is Pedagogical interactivity. In this context it means information and 

communications between teacher and learners, and learner and learners, to achieve educational 

goals (Higgins et al., 2007; H. Smith et al., 2005).  

 

Pedagogical interactivity is assumed to be influenced by the technical interactivity if IWBs are 

part of the classroom as well as by the cultural historical influences on the teacher and the 

learners, including their cultural historical experiences with the technology. Syh-Jong Jang and 

Tsai (2012) have identified the literature on pedagogical approaches using IWBs and indicate 

the need to see the use of IWB as part of the teacher’s pedagogy. As Campbell and Martin 

(2010) argue, “while they [IWBs] provide a means of introducing new learning opportunities, 

the technology must be supported from a pedagogical perspective” (p. 74). Therefore, it is 

important to consider more than just their technical affordances, and also take into account 

learning goals, the views of the teacher on learning and knowledge, and the relationship 

between students, teachers and classroom settings. Cultural Historical Activity Theory 

framework and Sweeney (2008) stages were helpful in theorising ICIO and examine the impact 

of teaching and learning using IWBs.  

 

Theoretical framework  

 

Cultural Historical Activity Theory (CHAT) provides a descriptive framework in understanding 

classroom teaching and learning. The second generation activity triangle is most commonly 

used in research and provides an understanding of the classroom structure and the hierarchical 

structure of activity identifies the level of consciousness involved in teaching and learning 

episodes. Early generations of Cultural Historical Activity Theory research can be found 
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amongst human computer interaction (HCI) researchers (Bødker, 1996; Kaptelinin & Nardi, 

2006; Kuutti, 1996; Nardi, 1996), where cultural and historical influences played a significant 

role in understanding IWBs, since the computer is an integral part of this technology. Following 

is how classroom activity is structured when IWB is used a technology.    

 

 
Figure 1: Activity System 

 

Putting IWB use in teaching and learning into CHAT perspective emphasises the six tenets of 

the activity theory. In this model (Figure 1), the teacher (subject), learning goals (object), 

learning outcomes (outcome), learners and other staff (community), the IWB and language 

(material tools & conceptual tools), classroom rules and IWB instructional manual (rules), and 

the specific roles of the teacher, learners and other staff (division of labour) are the elements of 

a typical teaching and learning activity using IWBs (Figure 1). The relationship between 

subject and the objectives of the lesson is mediated by the use of the IWB and its potential; and 

its relationship to peers, teachers and other staff are mediated by rules; finally, the relationship 

between lesson objectives and peers, teachers and other staff is mediated through the roles they 

take up in the activity. Therefore, putting IWB into CHAT perspective, these relationships are 

orchestration of technical interactivity and pedagogical interactivity; thus, results in ICIO. 

Based on Leont'ev (1978) notion of hierarchical structure activity, these relationship as ICIO 

occur in three different levels,  

 

Learning episodes consist of a three-tier hierarchical structure: activities, actions and 

operations as illustrated in Figure 2 (Leont'ev, 1978). This three-tier structure is explained thus: 

activity is an object-oriented and socially mediated process comprised of chain of actions, 

where actions are conscious, tool-mediated, and goal-oriented; whereas operations are 

routinized and therefore unconscious components of actions of a subject in response to concrete 

conditions. Operations are “the methods for accomplishing actions” (Leont'ev, 1978, p. 65). 

Leont'ev (1978) elaborated on this idea in his famous primeval collective hunt example. When 

an individual participates in a primeval collective hunt their role may be as a beater, and is to 

frighten animals and direct them towards other hunters, hiding in an ambush. This example 

illustrates that the division of labour supports the distinction between what motivates a person 
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(in this case, food) and to what the person’s actions are directed (in this case, making animals 

run away) and the conditions in which the person conducts their actions (Leont'ev, 1981). As 

previously discussed, classroom with IWBs consists of six tenets and the relationships between 

these tenets are mediated through ICIO occurs between them in three different levels as 

illustrated in the following figure 2.  

 

 
 

Figure 2: The hierarchical structure of activity 

(adopted from Kaptelinin & Nardi, 2012, p. 28) 

  

As Figure 2 shows, there are three actions (actions 1, 2 & 3) that comprise the activity, where 

action is comprised of three operations (operations 2.1, 2.2 & 2.3). According to the IWB 

literature (see for example Kennewell & Beauchamp, 2007), there is more than one intrinsic 

and constructed feature comprising each possible pedagogical action, which is consistent with 

CHAT’s hierarchical structure. As discussed previously in relation to Leont’ev’s (1978) primal 

hunting example, this figure also represents the interrelationships of operations and conditions, 

actions and goals, and activity and motive (object). Therefore, these principles and concepts 

and Sweeney (2008) stages of Interactivity ideally support attempts to understand ICIO around 

IWBs.  

 

A framework was developed by Sweeney (2008) which allowed to further understand technical 

and pedagogical interactivity in a classroom and how they are considered more effective. 

Sweeney (2008) framework identified interactivity as two distinctive sets of 5 stages of 

technical and pedagogical interactivity; however, this study has employed as one set of stages 

of interactivity. This framework suggest that it can be used as guidance to reflect on and develop 

teaching skills using IWBs’ affordances and constraints. The framework consists of five stages 

of ICIO as referred here. In this framework, Stage one is considered lowest level of ICIO and 

Stage five as highest ICIO. These stages were described as: Stage one “Whiteboard/Blackboard 

replacement” where the main focus was only on the technical features of IWBs, not using them 

to support the pedagogy. It was also identified that teachers are still getting used to the touch 

and the pen technology of IWBs. Stage Two “Support didactic” was when teachers begin to 

use the software that comes with the IWB. This was predominantly using the flipchart and 

teacher directed teaching. However, teachers start to provide opportunities for students to come 

in contact with the IWBs. The use of IWBs still remains mostly as a visual and organisational 

tool. Stage Three “Interactive” was when the teacher begins to move beyond replicating their 

old teaching style, to use the unique potential of IWBs. Stage found “Enhanced Interactive” 

was when teachers reach a high level of technical skill and there was an enhanced use of the 

IWB and high quality digital learning content was in use. Stage Five “Synergistic user” was 

when as described in literature as the highest level of interactive teaching and learning 
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(Beauchamp & Kennewell, 2013). Teachers and learners were using the IWBs without 

interruption and focus on achieving learning goals as if the technology were ‘invisible’. The 

teachers at this stage were confident and assume various technical and pedagogical techniques 

and mentor colleagues on best practices around IWBs. This framework neither identify level 

of ICIO nor any learning theory underpins it; however, was very useful in confirming the 

findings of this research in understanding the impact of the teaching and learning.  

Table 1: Stages of technical interactivity 

 

Stage 1: Whiteboard Replacement 

1.1 Predominant use of the interactive whiteboard for text and drawing or as a projection 

device. 

1.2 Limited use of stored files (e.g. for Word files for spelling lists or grammar 

exercises). 

1.3 Changes made to files and annotations rarely saved.  

1.4 Teacher learning to use the pen to navigate files in place of mouse and use text 

recognition. 

1.5  Predominant use of native interactive whiteboard software and perhaps one 

additional word processing program. 

Stage 2: Support Didactic  

2.1 Predominant use of stored, original teacher created sequences of pages using native 

IWB software incorporating basic features (e.g. 'drag and drop' of words). 

2.2 Files are often prepared prior to lessons, 'Save as' is used after lessons so that word 

can be retrieved. 

2.3 Limited use of external resources (e.g. Internet or school intranet). 

2.4 Use of existing graphics (i.e. clip art) in the native IWB software standard library to 

'decorate' work. 

2.5 Incorporation of scanned images of textbook pages and worksheets. 

Stage 3: Interactive 

3.1  Use of a wider range of tools and interactive whiteboard effects (e.9. random name 

generator, hide & reveal, timer, magnifier, and mathematics tools). 

3.2 The ability to use tab browsing and minimise or maximise windows to switch 

between applications (e.g. native IWB software and browser). 

3.3 The ability to use tab browsing and minimise or maximise windows to switch 

between applications (e.g. native IWB software and browser). 

3.4 Native IWB software files are shared with others via Internet and/or Intranet. 

3.5 Use of a wider range of graphics (including those from the Internet, digital camera 

and scanner) specifically chosen for purpose not just 'decoration'. 

Stage 4: Enhanced Interactive 

4.1 Teachers are able to use a wide range of open-ended and subject specific software 

programs (beyond native IWB software) and online toots (e.g. to create concept 

maps, music, artwork, digital stories, audio files, blogs, personal portfolios and 

collect, manipulate and analyse data). 

4.2 Laptops are used to complement activities with the interactive whiteboard and there 

is experimentation with the use of other input devices controlled by students (e.9. 

wireless keyboard, slate, digital microscopes and data loggers). 

4.3 Use of advanced features of native IWB software (e.g. text techniques using 

multiple layers, animated objects, Flash action buttons). 
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4.4 Teachers use online social networking software tools (e.g. del. icio.us) to manage 

and locate relevant websites. 

Stage 5 Synergistic User 

5.1 Teachers demonstrate a high level of skill and an intuitive interaction using a range of 

open-ended and/or subject specific applications and online resources and tools (e.g. 

graphing software to demonstrate manipulation of scale and use of wikis, podcasting 

and blogs). 

5.2 Seamless incorporation of external input devices and software applications to enable 

synchronous sharing of students' work direct from laptops etc. onto the IWB. 

5.3 Use of synchronous and asynchronous communication tools (e.g. video conferencing, 

instant messaging, audio comments, desktop sharing software and web based 

communication applications). 

5.4 Storage and retrieval of lesson artifacts created by students from a network or online 

storage site with student and parent access from home (e.g. class blogs, wiki, 

SlideShare). 

5.5 Use of 'record' to capture actions and dialogue using the interactive whiteboard to 

enable students to review work independently. 

(from Sweeney, 2008, p. 29) 

Table 2: Stages of pedagogical interactivity 

Stage 1: Whiteboard replacement 

1.1 The teacher designs lesson that do not rely on the interactive whiteboard and use 

it occasionally. 

1.2 Only the teacher uses the interactive whiteboard. 

1.3 Teacher presentation dominates over questioning. 

1.4 More eye contact with class 

1.5 Quicker pace to lessons 

Stage 2: Support Didactic 

2.1 The teacher structures student tactile interactivity with the board. Emphasis is on 

using the technical features to demonstrate understanding and maximum student 

participation (e.g. ‘drag’ content on the board as part of cloze procedure, or 

sequencing activities). 

2.2 ‘Flip book’ pages are sequential and designed as templates or ‘digital worksheets’ 

where the whole class works on the same learning activity at the pace set by the 

teacher. 

2.3 Used most commonly for teaching English and mathematics 

2.4 Use of ICT ‘vocabulary’ by teacher and students when using the interactive 

whiteboard.  

2.5 Teacher questioning follows the pattern of Initiate-Response-Feedback 

2.6 The interactive whiteboard is primarily used to provide visual support for text-

based teacher-directed instruction to the whole class. 

2.7 The interactive whiteboard is used as a behavioural reward for students who 

complete their ‘other’ work and engage with class activities 

2.8 Files are retrieved to review and extend previous learning. 

Stage 3 Interactive 

3.1 Teacher initiated and planned opportunities for student to select tools, and interact 

with the board to apply and analyse conceptual knowledge (e.g. students 

manipulate learning objects and mathematics tools, and play games).  
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3.2 Use of the interactive whiteboard to connect knowledge across Learning Areas, 

and connect students’ prior knowledge to the unknown.  

3.3 Frequent and confidant use of the internet to access interactive websites, locate 

information spontaneously when needed and to develop students’ information and 

critical literacy skills. 

3.4 Retrieval of saved ‘flip charts’ by teacher to review and continue previous learning. 

3.5 Teachers consciously plan and rely on the use of the interactive whiteboard to 

support specific learning outcomes and deep conceptual knowledge that can be 

easily achieved with it (e.g. using shared images, accessing online resources and 

manipulating geometry tools) 

3.6 Teachers experiment with how to integrate the interactive whiteboard into relevant 

sections of planned lessons involving a blend of whole class land small group work 

(e.g. plan 4-part lesson comprising: Starter, Introduction, Development, and 

Plenary). 

3.7 Increased pace of lesson to maintain student engagement using the interactive 

whiteboard as an organizational tool (e.g. use of hyperlinked resources, timer and 

moderate student tactile interactive with board). 

3.8 Increased use of ‘flip charts’ created by others. Some of these are modified to suit 

specific learning contexts. 

 

Stage 4 Enhance Interactive 

4.1 Use of multiple forms of representation to support substantiative communication, 

demonstrate difficult to teach key concepts, and process in motion (e.g. analyse 

live online data and incorporate animation, video, 3-D modelling, simulation or 

dynamic data software and virtual worlds). 

4.2 Use of a range of applications (beyond flip charts) to construct and apply 

conceptual understandings with students in meaningful ways using higher order 

thinking skills (e.g. create and analyse online survey data using SurveyMonkeyTM 

and create authentic text such as event posters and electronic year books. 

4.3 Students frequently and confidently use the interactive whiteboard as part of 

lessons stimulating sustaining dialogue between students and the teacher and 

between students. 

4.4 Input devices are in the hands of students to demonstrate their understandings. 

4.5 There are opportunities for students to demonstrate their inquiry based learning 

skills to an authentic audience using the interactive whiteboard (e.g. students 

present their personal digital projects to peer or assist the teacher to co-construct 

learning resources). 

4.6 The interactive whiteboard is used to edit and annotate student’s works in progress 

in a supportive environment, generating sustained dialogue and feedback on 

learning (includes scanned book work and digital files). 

4.7 Use of ‘flip charts’ to provide differentiated learning activities to cater for all 

students’ needs 

4.8 Teachers collaborate in formal and self-organising ways to share resources and 

support each other to develop their technical skills, and pedagogical ideas for 

shared integrated units of work and lessons. 

 

Stage 5 Synergistic User 
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5.1 Students determine many significant aspects of lessons either independent of, or 

dependent on, teacher approval (e.g. the direction, momentum and scale of the next 

step in the lesson). 

5.2 The interactive whiteboard is an integral part of spontaneous, non-linear, fluid 

activities that support intended learning outcomes.  

5.3 The available technology is deliberately used to support Assessment for, as and of 

learning (e.g. the teacher incorporates voting quizzes to assess progress design a 

range of intellectually challenging assessment tasks to cater for individual needs). 

5.4 Teachers are able to articulate and apply their comprehensive knowledge of 

contemporary learning theories, strategies, various curriculum and planning 

frameworks and skills to provide an inclusive and differentiated curriculum for 

students. (E.g. projects based on an Inquiry approach or ‘Backwards by Design’ 

model involving essential questions, authentic tasks and assessment, collaborative 

problem solving, higher order thinking and Multiple Intelligences). 

5.5 Teacher works collaboratively to plan, reuse and refine high quality comprehensive 

units of work. These units link a range of high quality resources, activities and 

assessment tasks to stimulate and support learning using the interactive whiteboard 

over extended periods. Emphasis is on the use of the interactive whiteboards to do 

new things in a new creative and innovative ways. 

5.6 Use of synchronous and asynchronous communication tools to connect with other 

students or external experts globally on collaborative projects or to seek information 

and compare multiple perspectives.  

5.7 Spontaneous use of the board to accumulate evidence of learning (e.g. use of the 

‘camera’ or ‘record’ tools to capture learning moments as they occur for use in the 

plenary session). 

(from Sweeney, 2008, p. 30) 

 

The concepts and descriptions of Leont'ev (1978) and Sweeney (2008) were theorised to reach 

the following structure of the ICIO and understanding teaching that foster learning and its 

ImpaCT. The indicators and discriptors of the two frameworks were analysed for its common 

understanding and level of performance and activity that were enabled in each tier and stage. 

The lowest stage of interactivity in Sweeney (2008) were in line with “operations” as described 

in Leont’ev (1978). Similary, the level of interactivity as described in stages two and three of 

Sweeney (2008) were in line with Leont’ev (1978) “actions”. Finally, stages four and five of 

Sweeney (2008) were in line with Leont’ev (1978) top tier “activity”. 

 

Stages of Interactivity 

Sweeney (2008) 

Heirarchical Structure of 

Activity 

Leont’ev (1978) 

Structure of ICIO 

Stage1: 

Whiteboard/Blackboard 

replacement 

Operations Interface 

Stage2: Support didactic & 

Stage3: Interactive 

Action Interaction 

Stage4: Enhanced Interactive 

& Stage5: Synergistic user 

Activity Interactivity 
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Figure 3: The structure of ICIO 

 

Interfaces is where the surface level of ICIO occurs. Interface, as theorised here, is based on 

the definition, “a device or program enabling a user to communicate with a computer, or for 

connecting with a computer, or for connecting two items of hardware or software” (T. Smith, 

2000). Based on research findings, interface is mostly at the surface level of ICIO between the 

participants and the IWBs and other tenets of the activity system and was observed and 

recorded during data collection. Beauchamp and Kennewell (2010) have used the concept of 

‘superficial interaction’ to explain this level of ICIO within learning episodes (p. 759). A lot of 

research on IWBs has been based on what was observed on the surface and critiqued for not 

including the contextual factors that structure learning (Liang, Huang, & Tsai, 2012). In CHAT 

terms, there are operation; however, become interfaces when they are automated and they are 

completed effortlessly, as observed and demonstrated in the videos of the data collected. As 

theories here based on Leont'ev (1978) and Sweeney (2008) the interfaces were interactions, 

ICIOs that requires a conscious effort to perform at first (Engeström, 1987; Jonassen & Rohrer-

Murphy, 1999). In this research, the teachers and especially the learners, quickly became 

experts with these surface level ICIOs and became automated performances. Based on CHAT, 

the interface level of communications does not include consciousness; therefore, if the learning 

includes only interfaces there is less learning; as a result, it may leave a low impact on learners.  

The second level of ICIO as theorised and identified in this research are “interaction” and was 

used here as reciprocal actions and influences (T. Smith, 2000), and involves two or more 

people (Wang, 2004). It is also referred to as “tools in action” (Kumpulainen & Mutanen, 2000) 

and in this case the ‘actions’ were the participants using the IWBs as a tool to achieve learning 

goals. Maher (2012), who examines the dialogic nature of whole-class interaction, argues that 

interaction was important in supporting effective learning, and highlights the collective nature 

of interaction in achieving learning goals and in learners being able to express their own 

thinking more conspicuously. Furthermore, Liang et al. (2012) argue that interactions were 

reciprocal, as are confrontations and negotiations and the various strategies that confirm ideas. 

This suggest that interaction level of ICIO results in a higher impact learning compare to 

interface.  

 

Interactivity is the deepest level of ICIO and highest impact level, resulting from combinations 

of interfaces and interactions sequenced to achieve learning objects (see Table 3). From a 

CHAT perspective, interactivity is a social process of mediating by tools, through interactions, 

to achieve learning (Leont'ev, 1978; Vygotsky, 1978). Beauchamp and Kennewell (2010) 

usefully define and draw on a distinction between interaction and interactivity for this research. 

They argue that ICTs, in this case IWBs, can be used as object, participant and tool. However, 

based on CHAT, when the object of the activity is learning, IWBs are best utilised as a tool 

only. The present study is concerned with IWBs as a tool and the object is to achieve the 

purpose of the learning episode. In other words, they are all different aspects of teaching and 

learning that are not distinctive but exist within levels of ICIO: interface, interaction and 

interactivity. Therefore, interactivity is achieved, drawing on Luckin (2008), when all the 

interactions are sequenced and orchestrated to provide a particular context based on the object 

of the learning episode, including the people, tools, rules and the roles these elements play. 

Table 3 demonstrates how interfaces constitute interactions and interactions are sequenced to 

achieve interactivity. Depending on how the interactivity and how interactions were sequenced 

and whether they consisted of appropriate interfaces, a high level of ICIO was achieved; thus, 

higher ImpaCT. 
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Methodology 

This research employs a qualitative case study methodology. The rationale behind this 

embedded approach is that this study proposes to examine different settings – interactivity 

around IWBs in four different classrooms conducted by four different groups of teachers and 

learners. This is also justified on the basis that the unit of analysis includes four classes as sub-

units, a further feature that is a characteristic of an embedded case study. Making analytic 

generalisations in this study is designed to further understand the concept and development of 

interactivity around IWBs, which in turn helps to understand other cases or situations (Robson, 

2002).  

 

Sample selection was made by inviting three schools with IWBs installed in their classroom in 

the metropolitan South-Eastern suburbs to achieve logistical advantage as the researcher was 

located in Monash University Peninsula campus. All of these schools were considered average 

performing based on The National Assessment Program – Literacy and Numeracy (NAPLAN). 

Data collection was carried out using classroom video, observations, interviews and planning 

documents. Four IWBs, four cases were examined in this study for their shape of interactivity, 

the level of technical interactivity and pedagogical interactivity. The key research question was 

“what shape of interactivity exist in each of the learning episodes” in each case. Video was the 

main source of data as it allowed to capture the different ICIO better than any other methods 

and one of the richest form of data collection in educatin research (Erickson, 2006). Altogether, 

the data set consisted of 20 videos/audios (classroom video of each lesson), 20 field notes 

(classroom observations of each lesson), 9 transcriptions (four teacher interviews, one 

administration staff interview and focus group chats) and 21 documents (planning documents 

for each of the 20 lessons and one IWB instruction manual). The data were managed and 

analysed using NVivo® data analysis software. NVivo® is a software package developed by 

QSR Interaction to analyse qualitative data (Creswell, 2009; QSR-International, 2013). Each 

case was then carefully constructed to to understand how each step of data collection, Six-Step 

framework informed the key research question as illustrated in figure 4. This allowed to create 

a story for each case from these varied sources of data and identify how ICIO based on activity 

and herarchical structure of activity impact classroom and participants’ effort towards 

achieving learning goal while depending on the potential of the IWB. Finally, using NVivo®, a 

set of themes were developed based on NVivo’s condensing, thematising and grouping of the 

CHAT frameworks, levels of ICIO indicators; technical interactivity and pedagogical 

interactivity and from the research questions.  

 

CHAT based Six-Step framework (Latheef, 2016) provided a guideline to collect and analyse 

the qualitative data. The framework included a process that created a comprehensive and very 

rich description of the classroom teaching and learning as an activity system as outlined in 

Figure 1. The Six-Step framework includes: 

 Step one – understanding the activity and the setting – seeks to understand the activity 

and setting by clarifying the intention of the subject and the object of the learning episode  

 Step two – analyse actors of the activity system – seeks to analyse the actors of the 

learning episodes.  

 Step three – analyse the mediators of the activity system – analyses the mediators of the 

learning episode.  

 Step four – analyse the structure of the activity system – is to analyse the structure of the 

activity system. This is important in order to identify interactivity around IWBs.  
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 Step five – the context – attempts to understand the context in which teaching and 

learning occurs. The purpose of this step is to find out what the cultural and historical 

influences are on the participants and the classroom setting in which they perform.  

 Step six – analyse the outcome and the activity system dynamics – involves analysing 

the outcome of the learning episodes.  

 
Figure 4: Data Analysis process 

Adopted from (Latheef, 2016) 

 

Findings 

As previously discussed theoretical understating (see Figure 3), level of ICIO and its impact 

on learning involves interactivity as the highest level of ICIO and impact, interaction as second 

level and interface as most superficial and lowest level of ICIO and impact. Since the term 

‘ICIO’ is used to describe the reciprocal relation between the tenets (Figure 1) of the activity 

system (also see Figure 3), Figure 5 illustrates an example of levels of ICIO when IWB was 

used in teaching and learning. 
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Figure 5: example of structure of ICIO 

Adopted from (Latheef, 2016) 

 

In this sample episode, the highest level of ICIO is when learning sounds and letters and reading 

using IWBs, which ultimately achieved as learning goals. This is the highest level of impact 

according to the findings and achieve more learning and hence a greater impact on learners. At 

this level, the learners were involved in “meta-cognitive practices”, and they were 

“constructing meaning and understanding in order to expand their view” of the learning 

materials and goals (Sweeney, 2013, p. 222). If the learners were just performing at the 

interaction level, where they may be engaging in some questioning, prompting, responding, 

comparing, listening, readings, referencing, identifying and watching; however, may not 

achieve the learning goal through interactivity if they are not carefully orchestrated. In many 

instances during the learning episodes in this research, the same interfaces were used in two 

different learning episodes and achieved a different interaction, which indicated expert 

orchestration in order to achieve interactivity (Beauchamp & Kennewell, 2010). These were, 

in turn, the result of using the following operations: inking, touch/click, match, select/choose, 

roll and play. It is important to note that interfaces and interactions were used in multiple 

instances, even within the same learning episode, and their sequence can be altered to suit the 

teachers learning goal. Together, this three-tiered structure describes the interrelationship of all 

conscious and unconscious thinking and performance focused on the learning episode’s 

learning goals, interactions, and the nature of the observed behaviour (interfaces).   

 

 

Conclusion 
 

The higher the ICIO, the greater the learning and the impact on learners. This was evident in 

this research based on the findings and as CHAT argued that where there are more conscious 

actions there are more learning. From the learning episodes, it was clear that a higher level of 

impact was at the higher level of ICIO – interactivity. This research has identified interface, 

interaction and interactivity within the elements of the classroom teaching and learning system 

and deeper understanding consequently led to more engagement and productivity. Findings 

concluded that episodes and that were categorised as having a higher level of ICIO, more 

Inking; touch click; match; 
select/choose; roll; play

Questing, Prompting, 
responding, comparing, 

listening; reading; referencing; 
identifying; watching

Learning sounds of letters and 
reading using IWBS Interactivity

Interaction

Interaface Interface

Interaction

Interface
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interactivity, was also ranked highest in framework by Sweeney (2008) and Leont’ev (1978). 

Therefore, this confirms that a higher level of ICIO leads to more learning and a greater impact 

on the learners. 
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