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Abstract

This  Master’s  thesis  aims  to  explore  how children  and teen-agers  (i.e.  learners)  interact  and 
create  a  use  for  information  and  communication  technology  in  the  classroom  during  their 
lectures.  The study is  based on distributed  cognition  theory in  order  to describe a cognitive 
system which involves interactions among humans (i.e. learners), artifacts which they use (i.e. 
information and communication technology active boards) and the  environment in which they 
interact (i.e. a classroom).

User’s  (such  as  the  children,  teen-agers  and  teachers)  interaction  with  information  and 
communication  technology  can  lead  towards  new  and  important  ways  of  invention  in  the 
classroom. No doubt the ideas, thoughts and vision of these users (such as children and teen-
agers)  are  very  important  which  can  change  an  environment  that  supports  learning.  The 
Distributed Cognition Approach is a widely acknowledged approach, but it is less commonly 
applied  in  order  to  observe  learner’s  (such  as  children  and  teen-agers)  interaction  with 
information and communication technologies in their learning setting. Therefore this study aims 
to  explore  the  children  and  teen-agers  interaction  with  the  information  and  communication 
technology  active  boards  by  using  distributed  cognition  theory  which  can  be  expressed  as 
important and interesting for the researchers, designers and developers in evaluating, designing 
and developing effective interactive technologies that supports better education.

Through  an  empirical  case  study,  qualitative  data  have  been  collected  using  interviews  and 
observations.  Based  on  related  research,  related  theory,  qualitative  results  and  analysis,  a 
conclusion is presented which shows that (with the help of the analysis of distributed cognition 
theory)  the  information  and  communication  technology  active  boards  seems  to  engage  the 
children and teen-ager’s to collaborative  learning  activities  which supports  collaboration  and 
shared knowledge. It helps to capture their concentration towards learning which can increase the 
opportunities and possibilities of better learning results related to their education. 

The distributed cognition approach provides an analytic and investigative methodology in order 
to  examine  the  learner’s  interactions  with  artifacts  which  are  difficult  with  other  traditional 
methodologies  to  the  analysis  of  cognitive-tasks.  This  approach  highlights  the  complicated 
interdependencies among learners and artifacts in collaborative learning activities.
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Chapter 1

Introduction

1.1 Introduction

Seymour Papert  suggested that among all  the leading and great thinkers and philosophers of 
education  he  trust  and  believe  that  the  intellectual  development  of  the  children  must  be 
established in their skills and experiences. That’s why he suggest that such environments should 
be created  in  which the  children are  extremely involved with the experiences  which deliver 
productive base for the development of concepts and perceptions which deals with the process of 
learning, thinking as well as playing and much more related to this [1]. 

Today, technology plays  an important role in the learning setting for learners. Users such as 
children and teen-agers can become the creative thinkers by using interactive technologies and 
approaches  provided  inside  the  classroom [2].  One  such  example  which  is  becoming  more 
common in today’s  classrooms is  active  boards.  Using interactive technology such as active 
boards, the children and teen-agers can gain benefits for example improving their learning skills 
and receiving real time feedback from teachers [3]. It was described by Steve Kennewell and 
Alex Morgan “The  teachers are highly enthusiastic and see the active boards as an important 
feature of teaching and learning. They are prepared to spend extra time in practicing with the 
technology and preparing resources in order to exploit the interactive features which they have 
seen engage the children.” [3:65]. The children and teen-agers interaction with the active boards 
seems to be important and interesting because according to the view of  Stacy Branham et al. 
“The active board has become an iconic tool for grounded communication, creative ideation, and 
cognitive offloading and its adoption and utility can be attributed to its strengths as a low-tech, 
large-screen display that permits quick, lightweight content creation” [4:75].  The active boards 
allow  users  to  rapidly  express  ideas,  thoughts  and  concepts  and  facilitate  the  process  of 
brainstorming [5]. In this way, the children and teen-agers can participate in creative activities 
and enhance their abilities in a good and intellectual sense. These characteristics and standards 
make this information and communication technology active boards ideal tools [5]. 

An example of a cognitive system is the use of an information and communication technology in 
a classroom, where the main objective for the users (children, teen-agers and teachers) is to learn 
and improve their skills by interacting with this technology. Here, the cognitive activities include 
different interactions such as teachers, children and teen-agers interacting with each other, their 
interaction  with  technology and their  interaction  with in  the environment  (i.e.  classroom)  in 
which the information and communication technology is used.

Yvonne Rogers stated that “The distributed cognition theory provides a framework and analytic 
methodology for examining the interactions between people and artifacts which is not possible 
with traditional approaches to cognitive task analyses. In doing so, it can highlight the complex 
interdependencies  between  people  and  between  people  and  artifacts  in  their  collaborative 
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activities, which in turn, can lead to a better understanding of why seemingly trivial breakdowns 
in the communications and interactions between them can have significant and sometimes drastic 
consequences.” [6]. The distributed cognition theory describes the concept of a Cognitive System 
which involves interactions between the humans, the artifacts/technology that they use and the 
setting or environment in which they interact [6] [7]. 

The main objective of distributed cognition method is to observe and explore how information is 
represented through different ways which can be analyzed in order to examine the cognitive 
activities within a cognitive system [7]. These cognitive activities define different interactions 
among the individuals which they perform with different artifacts in a setting. So in this way, it 
can be explored how information is transformed and represented through different ways or media 
[6]. 

The  Distributed  Cognition  theory  acquires  an  understanding  of  cognitive  systems  [8].  The 
cognitive systems contain interactions such as an interaction between students and technology in 
their learning setting in order to determine different ways of learning. Learning is basically a 
process where learners internalize information which can be experienced by interacting with any 
other person [9:47] or the knowledge which can be attained by interacting with technology. 

1.1.1 Problem Background

Education generally involves complicated sets of determined and purposeful activities which are 
sometimes difficult to analyse, understand and solve [10]. These purposeful activities basically 
involve  cognition  which  is  distributed  among  the  persons,  artifacts  and  environment  [10]. 
Cognition  can  be  explained  and  understood  as  a  distributed-phenomenon  [6]  [11].  The 
distributed cognition theory explains the complicated interdependencies among the persons and 
artifacts in work environments in order to identify the difficulties, breakdowns and the processes 
of distributed problem-solving activities [12]. It has been searched through different computer 
science or information technology journals, articles or search criteria’s. But it is identified that 
the Distributed Cognition Approach is less commonly applied in order to explore learner’s (such 
as children and teen-agers) interaction with information and communication technologies in their 
educational or learning settings. Joan Touzet explained that “Distributed cognition is one theory 
describing  the  interaction  occurring  as  students  collaboratively  build  knowledge  in  a  given 
subject area.” [12]. Therefore in this study, this theory is used to observe children and teen-ager’s 
interaction with the information and communication technology active boards in the classroom. 

1.1.2 Purpose of the Study

As Tea Meriluoto stated that in its essence, interaction design is “developing interactive products 
that are easy, effective and enjoyable to use - from the users perspective. The idea is to support 
people in their  everyday interactions with technology and machines in a way that makes the 
interaction natural and enjoyable. This is only possible if the users are considered and their needs 
are understood.” [13:24]. This master’s thesis aims to explore how children and teen-agers (i.e. 
learners)  interact  and  create  a  use  for  information  and  communication  technology  in  the 
classroom during their lectures. It can be expressed as important and interesting for researchers, 
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designers and developers in evaluating, designing and developing such interactive technologies 
for children and teen-agers that supports better education.

The study is based on distributed cognition theory in order to describe a cognitive system which 
involves interactions among humans (i.e. learners), artifacts (i.e. information and communication 
technology active boards) which they use and the environment (i.e. a classroom) in which they 
interact.

F  or whom this study is important  
Researchers often give importance and stress towards the involvement of the children and teen-
agers into the design as well as evaluation of interactive technologies [14]. The needs, likes, 
dislikes, wishes and interests of the children and teen-agers are different from adults [15]. When 
they  interact  with  information  and  communication  technologies  then  their  views,  thoughts, 
visions,  ideas,  and  opinions  can  be  expressed  as  important  for  researchers,  designers  and 
developers in the design or evaluation of interactive technologies. It can also be important for all 
those educational areas (such as schools) which are interested to use and implement these types 
of information and communication technologies into classrooms.

1.1.3 Research questions

The research questions are given below:

 How do children and teen-agers interact with information and communication technology 
and solve their tasks/assignments related to their education during their lectures?

 How do they search  and share information  by using  information  and communication 
technology  in  order  to  complete  their  tasks/assignments  related  to  their  educational 
setting?

1.2 Limitations

The thesis work has subjected to the following limitations.

These limitations are:
 Swedish language is a barrier in order to observe children in classrooms. As it is difficult 

to  understand them because they don’t  speak English frequently.  But  the  teachers of 
S.Skolan were very cooperative. Teacher3 during his lectures described his views about 
the  use  of  active  boards  in  detail  which  helped  me  a  lot  during  the  observations  of 
children. It has also tried to overcome this by interviewing teachers and students.

 Due to time and cost limitations the main focus of this research work will be limited to 
observe  the  children  and teen-ager’s  interaction  with  information  and communication 
technology active boards only in one school which is situated in northern part of Sweden.
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1.3 Disposition (Outline)

Chapter 2 (Children, Teen-Agers and ICT): In this chapter, the interaction of children and teen-
agers with information and communication technology active boards is discussed briefly in order 
to present the object of this study.

Chapter 3  (Cognitive Interaction Design): This area of research consists of different concepts of 
cognitive interaction design.

Chapter 4 (Distributed Cognition Theory): In this chapter, the related distributed cognition theory 
will be presented. 

Chapter 5 (Research Methodology): Chapter 5 will be about the research methodology. Basically 
this  chapter  will  discuss  empirical  data  collection  methods  in  order  to  give  answers  to  the 
research questions.

Chapter 6 (Empirical Findings): In this chapter, the empirical findings will be discussed based on 
the data/information being collected from interviews and observations. 

Chapter 7 (Analysis and Discussion): This chapter will be based on analysis from previous chapters 
such as related research, related theory and data collected from interviews and observations. 

Chapter 8 (Conclusion): In this chapter, conclusion for this study will be presented.
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Chapter 2

Children, Teen-Agers and ICT

Previous research about children and teen-agers interaction with information and communication 
technology  seems  to  produce  positive  or  productive  effects  and  outcomes  [16]  in  terms  of 
improving active learning skills and supporting those features which can be used to support the 
cognitive development of the children and teen-agers [17]. 

Information and communication  technologies can develop positive effects on the children and 
teen-agers in their growing age. Ellen A.Wartella illustrated that “With the introduction of each 
new wave of innovation in mass media throughout the twentieth century—film, radio, television
—debates on the effects of new technology have recurred, especially with regard to the effect on 
young  people.  Each  new  media  technology  brought  with  it  great  promise  for  social  and 
educational  benefits,  and great  concern for children’s  exposure to  inappropriate  and harmful 
content” [18:31]. One of these information and communication technologies is active board, a 
technology which is becoming more and more popular among children and teen-agers in schools. 
By interacting with information and communication technologies, they can develop positive and 
optimistic attitudes towards their learning perspectives [19]. Susan W. Haugland expressed that 
“Young children are comfortable clicking various options to see what is going to happen next” 
[19]. The comfort  level can be judged and confidence of the children and teen-agers can be 
observed easily when they interact with interactive technologies [20]. 

2.1     Children and Teen-Agers as Active Learners

It was illustrated by Jean Lave et al. that learning is a process in which a learner adopts and 
internalizes information and knowledge either that information is discovered or transmitted from 
another person as a result of interacting with something else [9:47].  The phenomena is also well-
defined in the research of Alissa N. Antle which shows that the children are considered as active 
learners which can be embedded in both physical and social settings [17]. On the basis of this 
exploration,  it  can  be  described  that  they  learn  from  their  surroundings  either  the  current 
environments is a classroom, a home or a playground. In every setting, they can learn at each 
step by interacting with various things and also with technologies. These impacts can produce 
many important  and significant  results  which may lead towards their  productive growth and 
development. 

In the perspectives of cognitive interaction design, the cognitive view-point includes the human 
interactions  with different  technologies  which can be described by observing the cognitively 
based actions and activities  of humans when they interact  with technologies or other things. 
These cognitively based actions and activities are part of learning. The children and teen-agers 
active learning abilities (through cognitively based actions or activities) can be observed (for 
example): 

 How they solve the problems related to their learning setting.
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 How they search information in order to reply to a question.
 How they use technology in order to argue.
 How they solve the given tasks either based on previous knowledge, existing knowledge 

or try to explore new ways of finding information.
 How they complete their assignments either individually or in the form of groups.

One can understand and realize innate and essential intelligences and abilities from the children 
and teen-agers [21:3]. They can learn at every stage whether they discover information regarding 
their needs, transmit information from others [22] or try to explore something by interacting with 
new technologies.

It was demonstrated by John D. Fernandez that “The very essence of the nature of human beings 
appears to be a desire to create.” [23]. When the user (user can be anyone such as children and 
teen-agers) learns to manipulate and use an object or artifact sufficiently for some meaningful 
purpose then the interruptions and problems it creates become usual or natural and therefore not 
disrupting and disturbing portion of interaction [24].  

It was defined by Gene Golovchinsky et al. that “The use of whiteboards is pervasive across a 
wide  range  of  work  domains.  Whiteboards  enable  users  to  quickly  externalize  an  idea  or 
concepts,  facilitate  understanding  among  collaborators  and  peers,  and  can  serve  as 
conversational  artifacts  to  ground  discussion.”  [5]. During  initial  years  of  their  schooling, 
children  and  teen-agers  can  understand  the  potential  of  this  interactive  information  and 
communication technology active boards with the help of teacher’s guidance [3]. By using this 
interactive technology, the children and teen-agers actively involve in learning process through 
reading, writing and discussing different things related to their education [25].

In  order  to  understand  how  they  think,  act,  react,  behave  and  learn  by  interacting  with 
information and communication technologies, it is very important for researchers or designers to 
determine new development techniques by which they can collaborate with them easily [15]. 
According to the observation of Allison Druin and Adrian Miura et al., children can give bluntly 
true and honest opinions, views, ideas and thoughts of their own world [15], the children and 
teen-agers have their specific own demands, likes, necessities and dislikes which are different 
from  adults  [15].  As  the  enhancement,  development  and  growth  of  information  and 
communication technologies have become commonplace and conventional for the children and 
teen-agers especially in the industries and educational areas such as universities or research labs, 
the role of the children and tee-agers into the process of planning, developing and designing 
information and communication technologies is thoughtful and critical [15]. Now the basic need 
is  to form new development  approaches which allow us to listen and acquire  those ways of 
learning by which we collaborate with the kids of each class and all ages [15]. Absolutely the 
children and teen-agers are our good technology design partners [15].

2.2     An Interactive Information & Communication Technology: Active Boards

It was explained by SMART Technologies that “An interactive whiteboard is a touch-sensitive 
screen  that  works  in  conjunction  with  a  computer  and  a  projector.  The  first  interactive 
whiteboard was manufactured by SMART Technologies Inc. in 1991. Educators were the first 
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people to recognize the interactive whiteboard’s potential as a tool for collaboration, improving 
student learning outcomes and streamlining lesson planning.”  [25].  The use of active boards 
encourage  students  to  participate  in  collaborative  activities  which  improves  their  learning 
outcomes [25].

According to Steve Kennewell and Alex Morgan, active board is “a large touch-sensitive display 
panel that can function as an ordinary whiteboard, a projector screen, an electronic copy board or 
as a computer projector screen on which the computer image can be controlled by touching the 
surface of the panel instead of using a mouse or keyboard. The technology allows the user to 
write or draw on the surface, print the image off, save it to computer,  or distribute it over a 
network. The user can also project a computer screen image onto the surface and then control the 
application either by touching the board directly or by using a special pen. The computer image 
can be annotated or drawn over, and the annotations saved.” [3:65]. The characteristics which 
Steve Kennewell and Alex Morgan stated in their above quotation [3] can make the use of this 
technology noticeable  among the users  which can be young children  and teen-agers  in their 
learning environment. 

2.2.1 Fundamental Features

The views of researchers and developers are very positive towards active boards [25]. It was 
described by SMART Technologies that “Solvie investigated the correlation between the use of 
an interactive whiteboard as a delivery tool for literacy instruction in a first-grade classroom and 
student attention to and participation in the literacy lessons. Her research found: The SMART 
Board [interactive whiteboard] was novel and created enthusiasm for learning on the part of the 
students as evidenced in remarks made during the lessons presented using the SMART Board 
and during individual  student interviews,  such as “I like touching the SMART Board,” “my 
finger is magic,” “I like when the lines get different,” “it’s a lot more easy using the interactive 
whiteboard, but I don’t know why,” “we used the SMART Board and it went ding, ding, ding,” 
“every part of the word is special” and “the board is magic.” Students were engaged when they 
actually  touched  the  SMART Board  or  manipulated  text  on  it.”  [25:6].  In  classrooms,  the 
children and teen-agers can better learn through collaborative activities by using this information 
and communication technology active boards [25].

There are a number of characteristics of this information and communication technology [2:65] 
such  as  interactivity;  large  size,  accessibility,  recordability,  presentation  device,  multi-touch 
experience, touch gestures and smart notebook (software) etc. all of which provide an easy way 
of learning for learners especially the young children and teen-agers. A brief description of these 
characteristics is shown below in Table1 [3:65] [26]:
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Table 1: Fundamental Features of Active Boards with brief Description

Fundamental Features Description

Interactivity The key factor interactivity of this technology facilitates the process 
of active learning among children and teen-agers [3].

Large Size
Large size is an important feature of this technology which makes 
the collaborative learning and group working very easy [3].

Accessibility
It is  easy for every learner such as children and teen-agers to use 
and understand this technology because of its easy access [3].

Record-ability
One of the key characteristics of interactive active boards is their 
record-ability. It facilitates the users to save their end work for re-
use or with this facility they also review their work for the analysis 
of a process [3].

Presentation Device The active boards can be easily used as presentation devices [3].

Multi-touch experience
Two students or users can simultaneously use the active boards in 
order to write, erase or perform the different functions of mouse etc. 
where the use of special types of different tools is not necessarily 
required [26].

Touch-Gestures One can use finger gestures in order to toss, zoom and rotate the 
objects by interacting with active boards [26].

Software:
Smart Notebook

Smart notebook is software which sets different standards in order 
to  create,  understand,  deliver,  achieve  and  manage  different 
interactive  lessons  in  an  application.  By  using  this  software  the 
students can able to save their notes which they write during these 
interactive  lessons  and  can  shared  these  saved  notes  with  other 
students later [26].
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These are some of the main features of active boards which can provide different facilities to the 
different users. These facilities can develop more interest for the users in order to interact, use 
and interpret this technology.
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Chapter 3

Cognitive Interaction Design

In order to understand distributed cognition, it is important to explain cognition and its relation to 
interaction design.  This chapter contains a brief literature review about theories related to the 
selected  area  of  research.  This  literature  review  consists  of  different  concepts  of  cognitive 
interaction  design  which  include  cognition,  cognitive  viewpoint,  artifact,  digital  artifact, 
interaction and human computer interaction. 

3.1 Cognitive Interaction Design

Cognitive interaction design involves three important terms which are described as: Cognitive 
view, interaction and design [27]. These three terms mutually determine the method by which the 
human interaction with technology can be examined in order to expose those ways which can 
improve our learning skills and abilities. In the theory of Cognitive Interaction Design (CID), the 
cognitive  view  is  basically  a  pervasive  theme  or  method  and  the  description  of  artifact  to 
interaction  [27].  In  order  to  understand the theory of  cognitive  interaction  design,  it  is  very 
important  to  understand  the  different  important  perspectives  of  CID such  as  cognition,  the 
cognitive view point, artifacts, interaction paradigms and the process of action and reaction etc. 
[27].

3.1.1 Cognition

It was declared by Scott R. Klemmer et al. that  cognitive designing and structuring needs two 
main activities which include physical activities and mental activities [28].  Cognition includes 
different terms such as deep thinking, understanding, perception and intentional acting etc. It 
generally involves the method of information processing [29]. So, it means capability to gain 
information.  According  to  Alissa  N.  Antle,  the cognition  put  massive  emphasis  on how the 
humans  act  in  complicated  environments  such  as  social,  educational,  physical  and  artistic 
environments in order to discover the perceptive and cognitive designs, structures, procedures 
and patterns [30]. 

3.1.2 Cognitive Viewpoint

A cognitive method is applied to determine the interactions between humans [31].  According to 
the concept of Lars Erik Janlert, a common framework for the cognitive perspective contains a 
set of successive standards, a setting or an environment and an agent where the fundamental 
query  is:  By  performing  cognitively  based  actions  how  the  agent  relates  to  the  setting  or 
environment successfully [29]. 
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3.1.3 Artifact

The term artifact can be defined as an object, item, article, piece or thing made by human for the 
purpose of using. In the theory of cognitive interaction design, it is one of the major perspectives 
and acquires great importance.

3.1.3.1 Digital Artifact

According to Lars Erik Janlert,  an artifact  is usually described as a physical object made by 
human beings [29]. The artifacts are those objects which are usually observable, apparent and 
tangible among comparatively stable belongings [29].

Digital artifact is an extended and broad object for the term artifact which is usually referred as a 
part of information technology.  Lars Erik Janlert categorized the term digital artefact in a very 
well manner that they will be manipulated like a general and broad term for the artifacts which 
heavily depend on modern information and communication technology (ICT) [29].

It is stated by John M. Carroll the most clearly and close assessment of the term artifact is that 
the artifacts improve the abilities of human beings and they also enhance their performances and 
skills [32]. 

3.1.4 Interaction

It was represented by Lars Erik Janlert that  the collaboration, interaction and dealing with the 
digital artifacts can assist and give encouragement to distributed cognition and this interaction 
with  the  digital  artifacts  can  be  cognition  (such  as  distributed  cognition  which  involves  the 
process of thinking, intellection and acting) [29]. 

One of  the main  purposes  or  objectives  of  cognitive  interaction  design is  to  understand the 
concept of interaction in a deep way [29]. The notion and idea of interaction can be well defined 
and  explained  by  the  observation  of  Lars  Erik  Janlert  that  the  term interaction  is  generally 
described as a mutual, reciprocal or shared action or impact which can be clearly defined as the 
two objects interact with each other when both entities have a mutual influence or effect on one 
another [29]. Lars Erik Janlert explained this description in a more coherent way as an object A 
interacts with another object B but there is one condition, if and only if an object B reacts to an 
object A and an object A reacts to an object B [29]. Lars Erik Janlert also mentioned that the 
term interaction is typically used as a part for a process or an activity not like the terms such as 
actions and reactions which are the atoms of the term interaction [29]. Terms action and reaction 
represent the separate events but the term interaction represents an event which is done mutually 
in order to learn,  investigate  or explore the new ways of creation or innovation e.g.  Human 
Computer  Interaction  or  Children’s  Interaction  with  Information  and  Communication 
Technology are good examples in order to understand the concept of interaction, deeply.

3.1.4.1 Human Computer Interaction

In recent years, the research into the field of Human Computer Interaction (HCI) is becoming 
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very significant and noteworthy [33]. HCI is basically the study and philosophy of how humans 
interact  with complex technologies such as computer  systems [34].  It was described by Paul 
Booth that “HCI is concerned with providing theories and tools for modeling the knowledge a 
user possesses and brings to bear on a task. Its purpose is to enable designers to build more 
usable systems by making explicit the user’s model of the task and system.” [34:5]. The goal of 
HCI is to develop interactive technologies and also propose where these interactive technologies 
and procedures can be used [34:5].

It was described by  Harold and Will Thimbleby that “Conventional HCI is externalist, rightly 
concerned  with  human-centered  issues;  but  externalism  risks  ignoring  important  internalist 
issues. A successful human-computer system is better if it is successful from both perspectives.” 
[35].  Here in their research [35], they basically explain the two major terms human interaction 
and computer interaction through these two perspectives externalism and internalism. The term 
externalism gives special importance towards the concept of human interaction which follows 
the concepts “Observation, Evaluation and Cognition” [35].  While on the other hand the term 
internalism  expresses  the  perspectives  of  computer  interaction  (i.e.  logic,  computation  and 
engineering.) [35]. 

A model named as HCI Model [35] (Figure 1) shows this concept in a clear way:
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Figure 1: HCI Model illustrates the concept of Human Computer Interaction briefly
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So it  can be said that the term human computer  interaction provides the deep description of 
understanding  the  concept  of  interaction  through  different  ways.  For  the  researchers,  the 
interaction  of  humans  with  technologies  can  provide  the  imperative  ways  of  exploration, 
creativity and learning through observation, evaluation and cognition.

After  having  a  brief  description  about  the  different  cognitive  interaction  design  views  or 
concepts  such  as  cognition,  cognitive  view  point,  artifacts  and  interaction,  it  is  easier  to 
understand the concept of the distributed cognition theory.
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Chapter 4

Distributed Cognition 
Theory

4.1 Distributed Cognition Theory

The  Distributed  Cognition  Theory  is  a  widely  acknowledged  theory  developed  by  Edwin 
Hutchins, a Professor in the Department of Cognitive Science at the University of California at 
San Diego who first realized the significance and importance of this fact that the cognition is 
socially  distributed  [11]. Gavriel  Salomon  also  stated  that  “cognition  is  a  distributed 
phenomenon as its core” [36:11]. Edwin Hutchins further stated that there are many interesting 
cognitive properties which can be examined in socially distributed cognition systems [11].

It  was  explained  by  Christian  List  that  “Distributed  cognition  refers  to  processes  with  two 
properties.  First,  they  are  cognitive,  i.e.  they  involve  forming  certain  representations  of  the 
world. Second, they are not performed by a single (human) agent,  but are  distributed  across 
multiple (human) agents or (technical)  devices.  Distributed cognition has attracted interest  in 
several  fields,  ranging from law (e.g.  jury decision making)  and sociology (e.g.  information 
processing in organizations) to computer science (e.g. grid computing) and the philosophy of 
science (e.g. expert panels).” [37: 1]. Edwin Hutchins described this phenomenon more clearly in 
his study of ship’s navigation [11] [37]. Hutchins described his study of ship’s navigations as a 
distributed cognition process where no single person on ship performs difficult navigational-task 
alone [11]. Here in this study of navigation every task was performed with interaction of several 
other individuals and technical instruments. In this way cognition is distributed among different 
persons and artifacts [11].

The  theory  of  distributed  cognition  directly  relates  to  the  nature  of  cognitive  viewpoint 
(presented in chapter 3) [7] which revolves around the three important concepts such as:

 Human interaction
 Artifact
 Environment (in which human interacts with artifact)

It was described by Mark Perry that “The distributed cognition framework allows researchers to 
consider all of the factors relevant to the task, bringing together the people, the problem, and the 
tools used into a single unit of analysis. This makes it a suitable candidate for developing an 
understanding  of  how representations  act  as  intermediaries  in  the  dynamically  evolving  and 
collaborative process of work activities. It is therefore an ideal method to use to discover the 
artifactual, social, and cultural dimensions of work, relating back to systems development and 
HCI.” [38]. The theory of distributed cognition is associated with an important query that how 
the representations of information or knowledge are formed both inside the minds of persons and 
outside the minds of individuals [39]. It inquires how that information or knowledge is spread or 
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transmitted  between  the  artifacts  and  these  individuals  [39].  It  is  a  very  fine  definition  of 
distributed cognition theory and this concept can be understood more easily by understanding the 
analysis of Helen Sharp et al. [7].  The investigation of Helen Sharp et al. defines the distributed 
cognition theory in a more simple and coherent way: The method of distributed cognition studies 
or examines the nature or essence of cognitive viewpoint through persons (individuals), artifacts 
and both interior and exterior representations [7:129]. Normally, it includes unfolding a cognitive 
system that involves different interactions between persons, artifacts (they are using) and the 
environment in which the individuals are working [7:129].

Helen Sharp et al.  explain the theory of distributed cognition with the help of an example of a 
cognitive system in a simple way i.e. an airline cockpit where the basic aim is to fly a plane 
[7:129-131]. In this example, an airline cockpit is considered as a cognitive system where the 
top-level aim is to fly that plane [7:129-131]. This process includes the following main concepts 
such  as  the  pilot  interaction  with  co-pilot  and  air-traffic-controller,  their  interaction  with 
instruments in the airline cockpit and their interaction with environment (i.e. sky and runway) 
where the plane flies. This example of distributed cognition theory gives an understanding about 
different  concepts  such  as:  human’s  interaction  with  each  other,  human’s  interaction  with 
instruments and human’s interaction with environment.

4.1.1 Analysis of Distributed Cognition Theory

Yvonne Rogers explained that “Distributed cognition is a theoretical approach that is concerned 
with the interactions between people,  artifacts  and both internal and external  representations. 
Rather than focusing exclusively on an individual’s internal cognitive processes, that traditional 
cognitive approaches do, it focuses on the processes that take place in an extended ‘cognitive 
system’. These include verbal and non-verbal behavior, the coordinating mechanisms used by 
social  actors,  the  forms  of  communication  that  take  place  and  the  way  tacit  and  explicit 
knowledge  is  shared  and  accessed.  One  major  benefit  is  the  explication  of  the  complex 
interdependencies  between  people,  artifacts  and  technological  systems  that  can  be  often 
overlooked when using traditional  theories  of  cognition.”  [40:1].  The analysis  of  distributed 
cognition theory is  to define a way in which the members  of a distributed cognition system 
coordinate  by  exploring  interactions  between  persons,  representative  media/artifact  and 
environment where the activities take place [38].

Mike Wu et al. explained that “Distributed cognition helps explain how people use artifacts and 
work  together  to  solve  complex  problems,  paying  particular  attention  to  how knowledge  is 
accessed and shared (i.e. information in a cognitive system is encoded into representations and 
stored  into  artifacts  that  can  facilitate  sharing),  how  communication  occurs  as  the  activity 
progresses (communication is a key aspect of a distributed cognition system) and how distributed 
units coordinate (Another key aspect of distributed cognition is how members of the system are 
coordinated with one another)” [41:827]. The cognitive actions and events are observed within 
every  system  like  computations  that  take  place  through  the  spread  and  transmission  of 
representative state via media in a functional or well-designed system [6]. The representation and 
description  states  indicate  how  numerous  resources  of  information  are  converted  and 
transformed in a way of conducting an activity [6]. It  was explained by  Henrik Artman and 
Christer  Garbis that  “Distributed cognition requires the researcher to analyze the interactions 
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among people and among people and artifacts rather than mental properties.” [42]. With these 
concepts, it can be easily described that the analysis of distributed cognition (according to the 
above  examples)  examines  or  observes  the  following  key  characteristics  [7]  [40]  such  as 
distributed-problem solving, role of verbal activities or behavior, role of non-verbal activities or 
behavior,  coordinating  mechanisms,  collaborative  activities,  information  sharing,  information 
retrieving,  information  searching,  use  of  technology,  gaining  precise  knowledge  and  task 
completion.

Figure-2 shows that the analysis of distributed cognition theory includes examining the following 
cognitive properties [7:130-131] [40]:

               Figure2: Cognitive Properties of a Distributed Cognition System
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It was shown by David Williamson Shaffer that “Distributed cognition similarly proposes that 
knowledge resides in people, in tools, and in cultural settings in which people interact with tools 
without being locatable exclusively in the heads of individual persons or in the design of specific 
artifacts; that is, the parts of the system have knowledge, but the system as a whole is more 
knowledgeable than the sum of its parts (Hutchins, 1995). Distributed cognition analyzes the 
persistence  of  knowledge in  such systems,  both in  the form of  physical  artifacts  and in  the 
processes through which the system perpetuates its norms and functions.” [43:594]. Distributed 
cognitive system consists of several individuals with different properties [40]. When all these 
individuals work together for a shared goal, then their knowledge is shared with each other and 
everyone gain access to precise knowledge by interacting with each other and artifacts in order to 
achieve their objective [40].

4.1.2 Main Objective of Distributed Cognition Theory

It was presented by Yvonne Rogers that “The Distributed Cognition approach emphasizes the 
distributed nature of cognitive phenomena across individuals, artifacts and internal and external 
representations in terms of a common language of 'representational states' and 'media'.” [6]. Like 
any other cognitive theory, the distributed cognition theory seeks to follow and understand the 
cognitive systems [8].

Yvonne Rogers explained that “To reveal the properties and processes of a particular cognitive 
system involves conducting an in-depth ethnographic study of a setting, paying close attention to 
the  activities  of  people,  their  communications  with  each  other  and  their  interactions  with 
different media. These are conceptualized in terms of ‘the propagation of representational state 
across media’. The propagation of representational state refers to how information is transformed 
during the conduct of an activity.” [40]. The distributed cognition approach is basically used to 
explore the collaborative activities of individuals [40]. Hutchins study of ship’s navigation is a 
good example of this where all the persons work together for a shared objective [11].

Helen Sharp et al. stated that “A primary objective of the distributed cognition approach is to 
describe these interactions in terms of how information is propagated through different media. 
By  this  is  meant  how  information  is  represented  and  re-represented  as  it  moves  across 
individuals and through the array of artifacts that are used.” [7:130]. So it is meant that the main 
objective  of  distributed  cognition  theory is  to  describe  how the people coordinate  and work 
together by interacting with each other and with artifacts in an environment where different work 
activities take place [44].

4.1.2.1 An example of a Cognitive System

The following example of a cognitive system (inspired from the above example of a cognitive 
system Airline Cockpit by Helen Sharp et al. [7]) illustrates this whole study in an easy and brief 
way:
Let  us  consider  an  example  of  a  cognitive  system:  Use of  Information  and Communication 
Technology in the School Setting. 

It involves the following main concepts:
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 The learner’s interaction with each other.
 Their interaction with information and communication technology.
 Their interaction  with  the  environment  (i.e.  classroom)  where  the  information  and 

communication technology is used.

In this example of a cognitive system, a number of learners and teachers are involved in using 
the information and communication technology in the learning environment in order to achieve 
their goals by gaining knowledge and improving their learning skills.

Now, the research methodology will describe in the next chapter 5 in detail. 
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Chapter 5

Research Methodology

The chapter research methodology will describe the type of methods selected for data collection 
and analysis in order to conduct the thesis work.

5.1 Research Design

The research design technique which is used in this study is defined below:

5.1.1 Case Study

The research design related to this area of study is a case study. In this research design a case can 
be a single location, a single organization, a person, or a single event. It was stated by Alan 
Bryman et al. that the most widely use of the terminology links the case study through a setting 
or a location like an organization, school, office or workplace. The main importance is to do an 
intensive inspection and research of the current location, environment or a setting. There is a 
general trend to connect the case studies with the method of qualitative research but these types 
of identifications are not suitable. It is definitely true that supporters or exponents of a case study 
strategy frequently favor the qualitative research methods [45:62].

This study is basically an empirical case study in which the qualitative data is collected through 
interviews and observations.

5.2 Research Strategy

Research strategy is basically a process through which data or information can be gathered. For 
researchers, the main research strategies which are common for data collection and analysis are 
quantitative data collection method and qualitative data collection method. 

It was reported by Alan Bryman et al. that the qualitative research strategy can be manufactured 
as a research approach which generally stresses words instead of quantification in data collection 
and data analysis and which mainly give emphasis to an inductive method to the association with 
theory and investigation (research) in which the main focus is to generate the theories [45:28]. 
On the other hand, the quantitative research strategy is classified as a research approach which 
usually give special importance towards quantification in data collection and data analysis which 
involves a deductive method to the association between theory and investigation where the main 
emphasis is to test the theories [45:28].

In this study,  the qualitative research strategy is  used for the purpose of data collection and 
analysis. The qualitative research is a different research strategy as compared to the quantitative 
research strategy in numerous ways and one feature makes this concept very clear which is that 
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the  qualitative  research  strategy  belongs  to  words  rather  than  numbers  [45:402].  All  those 
researchers  who  are  mainly  concerned  with  words  or  images  rather  than  numbers  or 
computations will prefer this research method in their research in order to create some good 
theoretical representation.

5.3 Collection of Relevant Data

Collection of information refers to those sources or bases from where the relevant and related 
data can be collected in order to give the answers of the research questions in a coherent way. 
There are two main sources from where the data can be gathered: 

 Primary Data Collection Source (Interviews and Observations)
 Secondary Data Collection Source (Books, Journals and Articles)

The  collection  of  data  related  to  this  work  will  be  initiated  from secondary  data  collection 
sources  such  as  books,  journals  and  articles  by  which  the  theoretical  framework  (Literature 
Study) will be completed which will provide me fundamentals in order to collect primary data 
through interviews and observations for answering the desired research questions.

5.3.1 Interview

The primary data collection sources which will be used for collecting information in this study 
are interviews and observations. 

Mainly  interviews  have  been  used  as  a  method  to  collect  data  due  to  the  challenges  of 
performing  observations  of  situations  where  students  communicate  in  Swedish. Actually 
Swedish language is a barrier in order to observe children in classrooms. As it is difficult to 
understand them because they don’t speak English frequently but the teachers of S.Skolan were 
very cooperative. Teacher3 during his lectures described his views about the use of active boards 
in detail which helped me a lot during the observations of children.

5.3.1.1 Semi Structured Interviewing

For conducting interviews, semi structured interview technique is used for gathering data. It was 
indicated  by  Alan  Bryman  et  al.  that  in  the  semi  structured  interviews,  an  examiner  or  a 
researcher has a list of queries which contains a series of different questions related to the exact 
or precise topic which is going to be covered, frequently stated as an interview guide [45:474]. 

Because of the following main reasons, the semi structured interviewing technique was chosen 
since it contains that [45:474]:

 The interviewee has a lot of freedom and flexibility in how to answer or reply. 
 The questions might not follow the same way in which they are mentioned in a schedule 

(i.e.  Interview  Guide)  in  this  way  an  interviewer  can  collect  some  more  important 
information regarding the main purpose. 

 The questions which are not presented in the interview guide can also be asked from the 
interviewees because the interviewer knows well in which way the interviewees reply.
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In this study, semi structured interviewing technique is used for the collection of data because it 
was planned to  make an interview guide which contains  two different  lists  of  questions  for 
conducting the semi structured interviews. 

First list (which is mentioned in the Interview Guide-A) contains eighteen questions which have 
asked  the  school  principal,  campus  manager  and  school  teachers  in  order  to  get  a  better 
understanding of their intentions for using the information and communication technology active 
boards.  The  first  list  contains  eighteen  different  questions  which  are  based  on  different 
viewpoints  such  as  questions  related  to  background,  expectations,  reasons,  requirements, 
opinions  and  views,  interaction  of  students  with   technology,  use,  adoption  and  impact  of 
technology,  response  of  students,  problems  of  students  in  order  to  understand  technology, 
advantages, disadvantages and their experience. 

Second list (which is mentioned in the Interview Guide-B) contains sixteen questions based on 
the key characteristics of distributed cognition theory [Section 5.3] for conducting interviews 
with the teen-agers. These questions have been asked during the different interviews to students 
of the school. The basic purpose for conducting these interviews is to know about the thoughts, 
opinions and views of students regarding the use of active boards in the classroom and to answer 
the research questions.

5.3.2 Observation

Observation  is  basically  an  inquiry  or  inspection.  During  observation,  the  basic  task  of  an 
observer is to examine and observe the entire situation deeply and try to understand what is 
going on and how the people and things interact with each other in an environment in order to 
find  some  conclusion.  E.g.  Observation  may  include  different  inspections  such  as  how  the 
persons act, how they behave or how they interact etc. 

Overall, the observation is a fieldwork strategy and one of the main and most important sources 
of the collection of primary data. By using observational approaches, scientific investigation and 
research need disciplined or well-organized training and précised preparation [46:260]. 

5.3.2.1 Direct Observation

There are different methods for observation which can be used to observe different activities 
under  different  circumstances.  The  major  methods  are  participant  observation  and  direct 
observation. The direct observation method will be used for the collection of primary data in 
order to conduct this thesis work.

It was mentioned by Ellen Taylor Powell et al. that a direct observation is a useful, valuable and 
well-intentioned approach for gathering information, whereas the two main factors seeing and 
listening  are  important  characteristics  to  observation  [47].  During  direct  observation,  the 
observer sits passively without disturbing the environment and looks or observes what is going 
on. According to Michael Quinn Patton, the observer is more capable to capture, realise and 
understand the whole setting in which the persons interact while doing the direct observations 
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[46:262].  The  direct  observation  method  permits  an  inquirer  or  observer  to  be  inductive, 
innovative and open because to be a part of the setting, an observer needs less reliance on the 
previous conceptualizations of the environment [46:262].

5.3.2.2 Observations with Children

The fundamental features of active boards [Section 2.2.1] are observed (which is  mentioned in 
the Interview Guide-C) during observations when the distributed cognition theory is applied in 
order to observe  the fifteen children (eight girls and seven boys) of age 12 in grade 6 while 
interacting with active boards in the classrooms  during two science lectures of biology,  each 
lecture comprised of almost one and a half hours. Teacher 3 described his views about the use of 
active boards in detail which helped me a lot during observation. 

Initially,  it  was also planned to take some pictures and make some videos of children while 
observing them but the school didn’t allow for doing this.

5.4 Interviewee’s Profiles

Interviewee’s profiles include the principal,  campus manager,  different teachers and different 
teen-agers of S.Skolan.

The S.Skolan is a newly built school which is situated in northern part of Sweden. This school is 
chosen in order to complete the empirical findings. The main reason to choose this school is that 
the information and communication technology active boards have been installed in it  and is 
being in use since more than one year. The school contains a lot of students which are studying in 
different grades; the highest grade is grade 9.

The table  (Table  3)  contains  the complete  description  of all  the participants  who have been 
participated in this study:
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Table 3: Participant’s Profile

Description
of

Interview
&

Observation

Participan
t

Gender Age Class Grade Date Time 
Duration

Interview 1
School 

Principal Female - - -
8th December, 

2010
One and a 
half  Hours

Interview 2
Campus 
Manager Female - - -

1st 
December, 

2010
One Hour

Interview 3 Teacher 1 Female - - -

29th 

November, 
2010

One and  a 
half Hours

Interview 4 Teacher 2 Female - - -
7th December, 

2010 One Hour

Interview 5 Teacher 3 Male - - -
9th December, 

2010
One Hour

Group 
Discussion 1 Teen-agers

1 Boy
&

1 Girl
14 - 8

10th 

December, 
2010 Two Hours

Group 
Discussion 2 Teen-agers 3 Girls 14 - 8

10th 

December, 
2010 Two Hours

Observation 1 Children 
8 Girls

&
7 Boys

12
Biology 
Science 
Class

6
9th December, 

2010
One and a 
Half Hours

Observation 2 Children
8 Girls

&
7 Boys

12
Biology 
Science 
Class

6
9th December, 

2010
One and a 
Half Hours
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5.5 Interviewee’s Detail

The principal of S.Skolan is the first interviewee. She began to work in this school since August 
2007. She said that at that time the school was located in a small building and they had the 
students only up to grade 5. Then the school building was enhanced and the number of students 
increased. Now the school contains a lot of students up to grade 9 which are studying in different 
grades. Her views about the newly installed technology active boards are completely positive. 
Her opinions help me to get a better understanding about the impact of active boards on the 
learning setting for learners.

Campus manager or coordinator of the school is another interviewee. She is very interesting in 
order to know the detail about the impact of this technology in her school. Her views about the 
impact of information and communication technology on the learning setting for children and 
teen-agers give me a way to understand and analyze the implementation and adjustment of this 
technology in the classroom.

The three different teachers of S.Skolan have also been interviewed. Teacher1 is teaching the 
students of class 8. She has been teaching here since last year. Her views and opinions about the 
use of this technology (active boards) in the classroom provide me a lot of information regarding 
this study.

Teacher2 has been in teaching profession since 1998. She teaches many different major subjects 
such as Swedish, English, History,  Geography and Religion from grade 1 to 7. She said that 
according to her opinion the instalment of this technology absolutely proves to be favourable for 
the students related to their learning setting.

Teacher3 during his lectures of Biology described his views about the use of active boards in 
detail which helped me a lot during the observations of children of grade 6 during these classes. 

Two  interviews have been done with five different teen-agers (age 14) of grade 8. Two teen-
agers participated in first interview and the three teen-agers participated in the second interview 
which was just like a group discussion. They all spoke English very well. They easily understood 
me and replied me frequently. Their views and ideas about active boards are important in order 
to  understand the impact  of this  information and communication  technology on the learning 
setting for learners.

These  interviews  with  school  staff  (Principal,  Campus  Manger  and  Teachers)  illustrate 
children/teen-agers as a part of the broader distributed cognition system of the school setting 
where the information and communication technology (active boards) is being in use.

5.6 Method for Analysis

This method for analysis shows the outline of this study which includes those cognitively based 
activities of the learners which can be observed during their interaction with technology in order 
to know how they interact and create a use for information and communication technology in the 
classroom during their lectures.
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According to the example which is presented in [Section 4.1.2.1] and the theory [Section 4.1.1], 
the analysis of distributed cognition examines or observes the following key characteristics [7] as 
shown in the table 2 below:
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Table 2: Analysis of Distributed Cognition Theory

Key Characteristics Description

Distributed Problem 
Solving

How the learners work together in order to solve a problem and how 
they solve the problems related to their learning setting.

Role of Verbal 
Activities or Behavior

What is said during their interaction with each other or during their 
interaction in using information and communication technology.

Role of Non-Verbal 
Activities or Behavior

What  is  understood  through  body gestures  during  their  interaction 
with each other and active boards.

Coordinating 
Mechanisms

How the teachers  coordinate  and work with the children and teen-
agers in order to help them in achieving their goals.

Collaborative 
activities

What are those numerous ways of communications between teachers, 
children  and  teen-agers  by  which  collaborative  learning  process 
progresses.

Information Sharing How the information is  shared between them in order  to  complete 
their assignments or tasks and how they use active boards in order to 
share information with one another.

Information 
Retrieving

How the information is accessed or gained and what are those ways 
by which they can get the information related to their learning and 
educational setting.

Information 
Searching

How they search information in order to reply the questions and what 
mediums they use in order to explore the new things. 

Use of Technology How they use technology in order to argue and how they create a use 
of technology in their classrooms or for their lectures.

Gaining Precise 
Knowledge

How they solve the given tasks either based on previous knowledge, 
existing knowledge or try to explore new ways of finding information.
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Task Completion How they  complete  their  assignments  either  individually  or  in  the 
form of groups.

Now, the feedback of all the participants which include the principal, campus manager, teachers, 
teen-agers and children will be discussed in the next chapter 6 in detail.
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Chapter 6

Empirical Findings

The empirical findings are based upon interviews and observations which are some of the most 
appropriate methods of qualitative research methodology.  These methods are selected because 
of the qualitative nature of this study. Different interviews and observations were conducted in 
order  to  acquire  the  views,  opinions  and  feedback  of  the  different  persons  which  include 
principal, campus manager, teachers and the children and teen-agers of S.Skolan. 

In order to collect data, a school situated in northern part of Sweden has been visited where the 
information  and  communication  technology,  active  board  has  been  installed  recently.  First, 
interviews have been done with the principal,  campus manager and also with two teachers in 
order  to  get  an  understanding  and  background  concerning  their  intentions  in  using  this 
information and communication technology. After that, four meetings have been done with the 
children and teen-agers where their interaction with the information communication technology 
has been observed. Interviews have been done to know their thoughts, feelings and their views 
on  the  information  and  communication  technology.  This  has  been  made  through  group 
meetings/discussions with the children, teen-agers and teachers.

All the interviews and observations were conducted face to face with the permission, ease and 
convenience of the respondents.

This  chapter  is  divided  into four  different  parts.  The first  part  will  be about  the views and 
opinions  of  the  school  principal,  campus  manager  and  the  school  teachers  regarding  their 
intentions  in  using  the  information  and  communication  technology  active  boards  in  the 
classroom. The second part  will describe the views and feedback of the teen-agers regarding 
their interactions, use and adoption of this information and communication technology in the 
classroom for their lectures. The third part consists of observations with the children. The fourth 
and last part of this chapter consists of the summary of these findings.

6.1     Feedback from School Staff (Principal, Campus Manger and Teachers)

A list comprising of eighteen questions has prepared which is mentioned in the interview guide 
(Interview Guide-A)  for  conducting  interviews  with  the  principal,  campus  manager  and  the 
teachers of the school. 

6.1.1 Opinions and Views (of School Staff)

Regarding their  opinions and views about the arrival of this  information and communication 
technology in  their  school  now,  the  principal  and  campus  manager  views  are  positive.  The 
principal and campus manager are making a plan right now in what way they will educate the 
teachers and students through the new technologies in future. Before arrival of this information 
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and communication technology into their school, they were well known from investigations that 
there will be some kind of usability problems with teachers in order to start using and interacting 
with this technology and they were also well known about the problems of students regarding the 
use of the information and communication technology (active boards). 

The principal also defined that some of the older teachers learnt and they feel fine in order to use 
the active boards but most of them don’t seem to be completely satisfied by interacting and using 
this  information  and  communication  technology.  She  explained  that  on  the  other  hand  the 
students are very happy by using this information and communication technology. She said it is 
the good and nice equipment which facilitates the students. According to her views, it is very 
hard to determine any negative thing about this information and communication technology. 

Teacher1 views show that it is really exciting and a fun for the teachers and the students to do the 
new things. She defined that off course they are not fully learned yet but they are trying to find 
the new ways of learning by using this technology. She described that the use of this information 
and communication technology opens a completely new way of teaching for them. Use of both 
active boards and computers provide a whole new way of learning for all of them including both 
teachers and students. She said that with the arrival of this technology now they use internet 
extremely much more with active boards as compared to the other ways they do it before. So 
now they can really do so many things which keep them update such as they can read or listen 
news on internet through active boards during their lectures whenever necessary. As in the class 
rooms during her English lectures, she use internet in order to use you-tubes, to watch different 
clips of the films and to listen a lot of music, all of these things are done through active boards 
such that all the students can look, listen and share their views with the class. She said that she 
can’t  do  these  things  before  as  she  is  doing  now  with  the  arrival  of  this  information  and 
communication technology.

6.1.2  Students Interaction with ICT (Opinions of School Staff)

Regarding how the children and teen-agers interact with active boards and how they interpret this 
information and communication technology, the principal replied that the students like a lot to 
use active boards. She said that whenever she visit the classrooms, so far she look and observe 
the teachers, children and tee-agers use the active boards with great interest by watching film 
clips, for making and showing their presentations, for the purpose of problem solving related to 
different subjects such as mathematics and science subjects. By using active boards, they argue 
like they do this task like this and it has been done like this way etc. She stated that they all have 
also  tried  to  use  software  Algodoo  which  helps  them in  order  to  solve  different  tasks.  She 
explained that as compared to the teachers, it is easier for the young students to figure out how 
they will interact and use this modern technology. The young students just look and try.  The 
teachers sometimes feel hesitation but the children and teen-agers don’t feel any hesitation, they 
must try. 

Campus manager said that the children and teen-agers are not afraid of anything. She described 
that they try and do mistake but they try again and again. She explained that the children and 
teen-agers learn quickly that support their  learning setting,  they interact  with this technology 
very fast. She said that they remember what they do last time and they must try again and again 
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for achieving their goals. The principal described that they don’t read the whole book they skip 
many things and try to reach the goal in a short time as it is they interact with the active boards 
and try to solve the tasks and problems. According to their views, learner’s interaction with this 
technology has been very good. 

Teacher1 responded that for the teachers it is very good to save and put the instructions on active 
boards instead of providing handouts or a number of different copies contain a lot of necessary 
information to all kids. She said that the children and teen-agers interact with this  information 
and  communication  technology  very  quickly  and  use  active  boards  a  lot.  They  prepare 
presentations and then show these presentations by using active boards in front of whole class. 
They use software named as Active Inspire Program (a kind of power point) which contains a lot 
of tools which help them for preparing their presentations and solving their tasks related to their 
lectures. They learn very fast and it is a fun program for kids. She said that active boards are very 
special for them. She described that more and less she use active boards for all the programs such 
as  when  she  write  protocols  or  when  she  arrange  meetings  then  she  quickly  show  all  the 
information on active boards which everyone can look and understand, so the information can be 
spread easily. Like campus manager and Teacher2, she also thought the children and teen-agers 
interpret this technology very quickly, they like it and it is just a way of excitement for all kids. 
She defined that they don’t feel boring or tired during the long lessons or lectures as they were 
seemed to be bored before arrival of this technology. They do a lot of different things with active 
boards. 

Overall all of these persons described that the children and teen-agers interaction with active 
boards is very good and they lean very quickly and their interpretation with this information and 
communication technology is also very good.

6.1.3  Use of ICT (Opinions of School Staff)

When it was asked from different persons in order to know how the children and teen-agers 
create  a use for  information and communication technology in the classrooms and how they 
create  a  use  for  information  and  communication  technology  for  their  lectures,  the  principal 
answered that they use active boards to look at movies related to their subjects. They use active 
boards in order to search answers to different questions by using a common search engine (such 
as Google). They prepare power point presentations and show them on active boards instead of 
writing a lot on white boards or papers. There are a lot of materials which active boards contain 
and which help teachers in teaching, such as soft-wares  Algodoo and  Active Inspire Program 
contain  a  lot  of  information  which  helps  the  students  during  their  lectures  in  their  learning 
setting. There are many things or materials like books by which students take help by interacting 
and using active boards in the classrooms for their lectures. 

Campus coordinator said that the students are very aware of everything. She explained that they 
communicate  with  the  teachers  and  tell  them  how  to  handle  active  boards.  They  describe 
different things to the teachers related to this information and communication technology say for 
example  they say to  the teachers  if  this  task will  be done  in  this  way then  success  can be 
achieved etc. She described that they gain a lot of information by using the active boards in the 
classrooms for their lectures. 
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Teacher1 responded that the teachers are in a learning stage and they have not discovered all the 
possibilities yet but they are hopeful to learn quickly. She said that teachers prepare and present 
their work in the form of presentations in front of whole class by using this technology. She 
further said that they use active boards very much as projectors. She said that students use it a 
lot. They like to prepare presentations on it. They also use math or science books by interacting 
with active boards in order to solve the problems related to their lectures in the classrooms. They 
have created  a  good platform by using this  technology and she is  hopeful  that  they will  be 
succeeded and learnt a lot by interacting with this  information and communication technology. 
She explained that it is really very important to develop these types of modern technologies for 
bright future or quick learning of the kids related to their educational settings. 

Teacher2  said  that  the  students  write  essays  on  computers  or  their  laptops  and  show these 
materials on active boards. She described that they play learning games on active boards and 
there are some steaming movies which are offered from media centers,  the kids watch these 
movies which are useful for their learning or educational settings. There are many television 
programs which kids watch on active boards through internet.  She said that the teachers use 
Google for search different  information,  they show pictures on active boards and they show 
some introduction of lessons to all the class by using active boards. There are some math books 
which provide a lot of information to the students related to their educational settings. They learn 
a lot from these kinds of books by using active boards. There are different websites such as 
www.bonline.se containing interactive materials like different learning exercises, so the children 
and teen-agers use these types of websites on active boards in the classrooms online which help 
them a lot  for solving different  tasks during their  lectures or many problems related to their 
studies. She said that they us software Algodoo on active boards with kids. She explained that 
Algodoo is just like a physical program containing every physical material such as description 
about energy or movement. They try these types of programs into real life with seventh, eighth 
and ninth grade students during science subjects. So these types of interactive exercises are very 
helpful for their learning and educational settings.

6.1.4 Adoption of ICT (Opinions of School Staff)

Regarding adoption of information and communication technology such as how the children and 
teen-agers  adapt  to  information  and  communication  technology  and  how  this  adoption  of 
information  and  communication  technology  influences  their  learning  setting.  The  principal 
opinion  is  that  the  children  and  ten-agers  adapt  to  this  information  and  communication 
technology very easily. She said that they are self-connected and they want more and more new 
technologies. She said that it is our first year with these students who have used active boards. 
Now it will see what influence this adoption of information and communication technology will 
build on the learners for their  educational  and learning settings after  the result  of  their  final 
exams. So they are waiting for final results. But overall they are hopeful that the students will 
give  the  good  results.  And  it  will  be  proved  that  the  adoption  of  this  information  and 
communication technology has built very positive results on the learning setting of the students. 
Campus manager stated that they are growing with age of computers so for any student it is not 
difficult at all to adopt any information and communication technology. They adapt it very fast. 
She  thinks  they  always  find  latest  information  through  internet  by  using  active  boards. 
Sometimes they can move towards wrong way such as they can get some wrong information, so
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it can be danger and it can’t be good. But they also learn critically.  Overall it seems that the 
adoption  of  this  type  of  information  and communication  technology active  boards  has  built 
positive influences on their learning setting. 

Teacher1 views are similar to campus manager that they adapt it very fast. They learn extremely 
very fast how to use it and how problems regarding their educations would be solved etc. She 
stated that definitely, by adopting these types of new technologies they will be prepared for their 
better future studies and in the future they will not remain strange with modern technologies. 

Teacher2 replied that the students adopt this technology very fast as compared to the teachers. 
But everybody is trying to use it  more and more in order to learn or improve their  learning 
abilities. In the beginning, the teachers and the students used this technology 20%. Now ratio has 
been increased up to 60%. She thinks any information and communication technology takes time 
in order to adapt it properly. But with each day, the use of this technology is increasing in the 
classrooms. In meetings,  they discuss with teachers about this technology that how they can 
improve or how they can use it in a better way for the better growth of the young children. For 
this  purpose,  they invite media who provides the computers and shares movies  and different 
computer  programs related  to their  learning  settings  in order  to  adopt  this  technology in an 
improved way.

6.1.5  Impact of ICT (Opinions of School Staff)

Regarding the impact of active boards on the students on their educational settings, the principal 
replied  that  the  children  and  teen-agers  are  interested  in  using  this  information  and 
communication technology. She said that they are curious about this and it is also very good for 
them with the perspective of creativity. 

The campus coordinator also thinks they are very interesting in using this and they find it as a 
more modern technology of their interest. They look upon it and just try to use it and gain very 
good information or knowledge regarding their education. 

Teacher1 said that the impact of this information and communication technology on the students 
is very good. She said that different students learn in different ways. Say for example, it is very 
easy for us to teach them with the help of this information and communication technology and it 
is also very interesting for them to watch films on big screens that make their learning more 
valuable. She described that being a teacher she thinks that sometimes when she delivers the 
lesson and students are tired and they don’t give their full concentration on their studies or they 
don’t want to listen what the teacher is teaching so she use active boards. And when she show 
some  film  clips  on  active  boards  or  show  some  notes  on  active  boards  like  power  point 
presentations then they start to listen and their interest is developed automatically and they find 
the lesson more interesting even though they are tired. So she can say that this information and 
communication technology has been built a very good impact on the students regarding their 
educational and learning settings. 

Teacher2 said that they look it and try to understand what is going on active boards. They use it 
to solve their problems regarding their assignments. With the help of this technology they can 
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communicate very quickly with each other for solving different problems regarding their studies 
in order to share their ideas and views. Every person described that the active boards have made 
a good impact on the students regarding their educational setting. Overall there is very good 
impact  of  this  information  and  communication  technology  on  the  students  regarding  their 
educational and learning settings.

6.1.6    Opinions of School Staff regarding Response of Students

The principal thinks they need this technology. The principal, campus manager and the teachers 
said that the response of students about this technology is very positive, perfect and good. The 
principal  didn’t  think  that  the  students  want  to  take  them  away.  She  thinks  the  modern 
technologies  should  be  used  in  every  school  and  every  student  should  use  these  new 
technologies, it is very essential for their better future. 

Teacher1 described that she don’t think so any student think bad or negative about this. She said 
that she has found a really very positive response from students about the active boards. 

Teacher2  said that  they are  very interesting  in using this  technology.  She said that  they get 
disappointed when they start it and it doesn’t work. Say for example they face some technical 
problems like no sound and there is some fault with computer or projector etc.  But it happens 
sometimes and mostly it works well. 

6.1.7 Problems in order to understand ICT (Opinions of School Staff)

The principal and coordinator think there is no problem which they faced in order to understand 
this information and communication technology. The principal, teacher1 and teacher2 described 
that almost all of them have computers in their homes and they are not so afraid in using and 
understanding any modern technology. They just try until they find out some solution. Off course 
they made some mistakes but they are very quick learners, when they have any new task they 
just try to solve it and achieve the desired goal by trying again and again.

6.1.8 Advantages of  ICT (Opinions of School Staff)

About the advantages of this information and communication technology, the principal said there 
are a lot of advantages of this information and communication technology for this school. She 
thinks it is all positive. With this technology the students learn a lot and improve their abilities 
regarding their both educational and learning settings. 

Coordinator replied that there are a lot of advantages of this  information and communication 
technology for the students. She said that for the students a whole word related to their education 
can  be  come into  a  classroom by using  the  active  boards.  The  use  of  this  information  and 
communication technology helps them for improving their skills regarding their studies and also 
proves beneficial for their better future. Over all it is a fun for them. She said that this interaction 
with  the  information  and  communication  technology  active  boards  elaborate  a  better 
understanding between the teachers (in order to teach) and the students (in order to learn). 
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Teacher1 responded that there are really a lot of benefits which can be observed easily. She said 
that it is very easy for everyone to use internet on active boards during lectures for the purpose of 
gaining more information regarding educational settings. It is very easy to use dictionaries in 
order to improve abilities. By interacting with this information and communication technology, 
for the students it is a right way to go towards their better futures. She thinks every school should 
use the same type of equipment (active boards). 

6.1.9 Disadvantages of  ICT (Opinions of  School Staff)

To  know  about  the  disadvantages  of  this  information  and  communication  technology,  the 
principal  opinion  is  that  sometimes  when  electricity  loses  for  a  while  then  it  may  cause 
breakdown in order to use active boards in the classrooms. Sometimes when internet connection 
loses or computer shuts down then everyone face difficulty in order to use active boards. 

Teacher1 and Tecaher2 replied that regarding usability aspects there were some problems with 
this  information and communication technology in the beginning such as connection between 
projector, computer and active boards did not work smoothly. So at that time when it does not 
work properly then everyone frustrated because there is a sixty minute lecture if they face these 
types of technical problems then it is difficult for them to manage their work according to their 
planning. It does not feel good when the sound didn’t work and they didn’t know how to fix it.  
For them, it takes time to learn. She said that it is the responsibility of the school that how this 
technical problems can be solved. But now more and more children are coming so everything is 
going to be improved with time to time. Teacher2 described that if there is no backup plan then it 
may cause some difficulty and the time may waste. She defined that before discussing any lesson 
with students if she wants to show the movie clips on big screens i.e. on active boards and there 
is no backup plan such as there is no DVD so it is not a good situation and everything may 
disturb. 

The principal thinks if it is planned to use active boards in the classroom then everything should 
be ok otherwise it is difficult for the teachers to teach or deliver their lecture according to their 
plan or schedule. 

According to the views of campus coordinator, the technology does not function all the time and 
when the active boards do not function properly then it is difficult to use it. She said that in the 
beginning sometimes there were some technical problems in how to use it or how to handle it. So 
she thinks the teachers must be trained and they should already know how to use or handle it. 
She described that it takes some time to learn because every  information and communication 
technology takes time in order to properly use it for a new person. But overall the level of all the 
teachers should be high in order to handle it. Overall it is extremely important that everything 
should work properly. Most of the time, it works well now.

6.1.10 Experience Regarding Use of ICT (Opinions of School Staff)

The last eighteenth question is related to some experience regarding the use of this information 
and  communication  technology.  In  order  to  reply  this  question,  the  principal,  the  campus 
coordinator and the teachers said that the installment of this  information and communication 
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technology active board in their school proves to be favorable for the students regarding their 
learning settings. 

Teacher1 described that they are still in learning stage. They will develop it properly and it needs 
more time to adopt it properly. They are interesting in order to learn it but overall the installment 
of active boards in our school proves to be favorable for everyone regarding educational and 
learning settings.

Above are the detailed views of School Staffs which include the principal, campus manager and 
teachers of S.Skolan about this information and communication technology in their school which 
shows the impact of active boards on the students for their learning setting. Now the empirical 
findings which are basically referred as the feedback of teen-agers will be shown regarding their 
interaction, use and adaption to this information and communication technology. 

6.2     Feedback of Teen-Agers

A list comprising of sixteen questions has prepared which is mentioned in the interview guide 
(Interview Guide-B) for conducting interviews with the teen-agers. These questions have been 
asked during the different interviews to different students of the school. The basic purpose for 
conducting  these  interviews  is  to  know about  the  thoughts,  opinions  and views  of  students 
regarding the use of active boards in the classroom and their replies to the different questions are 
presented below in detail:

6.2.1  Views and Opinions (of Teen-agers)

The teen-agers think the active boards are very practical  and very nice.  They use the active 
boards for preparing and presenting their work in front of whole class such as presentations. 
They described that they watch movies on big screens for particular subjects and it help them to 
learn the new things related to their studies or assignments. They responded that they use this 
information and communication technology almost for every lesson. They said that teachers also 
use active boards for presentations and when they present everything in front of whole class then 
in this way the students can easily understand what they are supposed to do in order to solve the 
tasks given by their teachers. They think they have such a modern technology in order to use and 
learn  a  lot  for  their  educational  setting.  They said  that  every  student  should  use  such  nice 
equipment.  They replied that active boards are really very helpful for their education and by 
using this they can easily present their work in the classroom in front of whole class in this way 
everyone can look and understand what is going on and they can communicate with each other 
easily. In this way different persons can share their ideas with everyone in the classroom. They 
said that it is very easy and helpful for the teachers if they want to show anything such as movie 
clips,  pictures  or  any  information  regarding  assignments  to  the  students  they  just  put  that 
information  on  active  boards  and  present  it  in  the  front  of  everyone  with  the  help  of  this 
information and communication technology. They think when any one wants to do his/her own 
presentation then he/she just use laptop or computer and put it on active boards instead of writing 
everything on paper.
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6.2.2  Use of Active Boards (Teen-agers Opinions)

They  replied  that  it  is  very  good  for  them  when  the  teachers  deliver  their  lectures  in  the 
classrooms on such big screens (active boards). So it is very interesting for all of them. They 
prepare and solve their assignments by using laptops and with the help of active boards they 
present their work in classrooms. Sometimes they need to show some videos then active boards 
are very helpful for doing these types of tasks. They responded that they have a program named 
as  Active Inspire which is built-in software for active boards which they use in order to solve 
their assignments of different subjects. They said that almost for every lecture they use Active  
Inspire Program that help them a lot in order to solve their given assignments/tasks and prepare 
their presentations. They said that there is another program which is named as  Algodoo which 
they use in most of their science subjects. Algodoo is also very helpful for such science subjects. 
They described that they use active boards for presenting power point slides and teachers also 
use active boards when they have power point slides in order to show that information to the 
whole class. They described that when they present their work on active boards in the front of 
whole class in the classrooms then they discuss their work easily with each other and argue like 
they have done their assignment like this way, why they have done this task like this, why they 
like  the  way  in  which  they  have  completed  this  task  or  why  they  don’t  like  that  way  in 
completing this assignment etc. They also show videos and movie clips in order to give some 
deep detail about their work to the whole class. By such arguing, they can easily define that why 
this work should be done like this way, why this work should not be done like this and what is 
the easy way to complete this task etc. Other students also participate in this type of discussion. 
So many different ideas come from different sides when they all share their ideas with each other 
in the classrooms during their lectures and presentations by using active boards. So in this way 
they all share their ideas and learn a lot. So it is a good way of understanding different thoughts 
and learning new things. They said that overall  it  is a fun for us to use active boards. They 
responded that before starting the lecture, teachers show the basic summary or short description 
about that lesson on active boards which they all understand easily and they already know what 
is going to be happened now. They said that they watch movies on big screens through internet 
which are helpful for preparing their presentations. They replied that it  was very difficult for 
them to write everything on large papers then connect these papers in order to show their work in 
front of whole class. It was really taken a lot of time. But with the help of active boards their 
problem has been solved now because in active boards everything is already prepared and they 
just  prepare their  assignments with the help of computers and show it  on big screens in the 
classrooms. It is a best way for them and they can do more work in a short time period. They said 
that during their presentations they use active boards and share their ideas with the whole class 
and teachers. Say for example if they show any picture and movie clip then they discuss it with 
everyone why they have included this thing in their work or how it will participate in their work 
etc. In doing so, they can communicate with each other directly and may argue about their work. 
So it is a good way of learning for all of them.

6.2.3  Information Searching and Retrieving (Teen-agers Opinions)

They mainly use internet such as they use Wikipedia and Google in order to reply the questions 
or to solve the given assignments  and tasks. They said that all  information can be found on 
internet. So they always go online in order to search information. They think the use of internet 
for searching and retrieving information is a natural thing. They said that the teachers show the 
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detailed  descriptions  about  every  lesson on  active  boards  in  the  classrooms  which  are  very 
helpful for all of them. They understand this description and if they feel any query then they ask 
from their teacher at that time. They also get related papers/documents from their teachers which 
help them a lot in preparing their presentations and completing the given assignments. They also 
use their own experiences in order to complete these assignments. Sometimes they take special 
books from library if they need. They defined that in their  school there are wagons carrying 
laptops. Each wagon contains twenty laptops. Teachers take a wagon in to classroom for lectures 
and every student take a laptop for use. Every student has his/her own user name and password. 
So they can easily login and use laptops and connect them with active boars when they need to 
present their work in the class room. They said that there is also a fix computer in each class 
which is fixed with active board in every classroom. Teachers use it in order to deliver their 
lectures. They described that computers and active boards play a big and important role in our 
education especially for their learning setting.

6.2.4  Gaining Precise Knowledge (Teen-agers Opinions)

When it was asked from the teen-agers to know how they solve the given tasks either based on 
previous knowledge, existing knowledge or try to explore the new ways of finding information. 
Then they replied that they use their  previous knowledge as a base and then on the base of 
existing knowledge or information, they try to answer the given questions and solve the given 
assignments/tasks.  They  said  that  almost  every  time  they  use  internet  until  they  find  some 
interesting information related to their study, if they don’t succeed then they search again and 
again and at last they succeed. They said that if they need more information than they go towards 
library in order to explore the new ways of finding information. They replied that sometimes it 
depends on the task, if they know how they solve it then it is fine. Otherwise the teachers provide 
them papers  which  contain  related  materials  by  which  they  understand how they  solve  this 
assignment. They described that with the help of active boards the teachers can discuss these 
matters in front of class so that they communicate with each other and also discuss it with the 
teachers during the related lecture in order to solve the given assignments. They said that the 
teachers show different links on active boards which are very interested for them, from where 
they can get ideas about how they will solve the given task, so everyone can understand it easily. 
If they need something then at the spot they ask question from the teachers and he/she reply them 
in detail and in this way the whole class can discuss with each other through active boards. The 
teachers also show some movie clips or pictures on active boards by which they can understand 
how they will solve the given task. They replied that every teacher guide them very well.

6.2.5  Information Sharing (Teen-agers Opinions)

Regarding how they share information with each other, everybody responded that when they 
present their work in the classrooms on active boards in the form of presentations in the front of 
whole class then everyone can understand it easily. So in this way they can easily share their 
work with everyone also with their teacher which help them a lot in order to learn a lot. They 
replied that in their lectures, everyone prepare presentations by using Active Inspire Program and 
show on active boards from where they look and understand each other’s work and write it on 
notebooks which is very helpful for them for the preparation of their final exams. They said that 
during their presentations they have many pictures, flip charts and different videos which they 
show on active boards and these things help everyone to understand each other’s work for the 
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preparation  of  final  exams.  They  said  that  it  is  the  best  way  of  sharing  information  with 
everybody.

6.2.6  Distributed Problem Solving (Teen-agers Opinions)

The  seventh,  eighth  and  ninth  questions  are  basically  revolved  around  distributed  problem 
solving  such  as  how  they  solve  the  problems  in  the  classroom,  how  they  complete  their 
assignments either individually or in the form of groups and if they work together then how they 
do it in order to solve a problem. 

They replied that sometimes if computer doesn’t work properly they ask other people about the 
subject say for example they solve their problems in the classroom by communicating through 
their teachers if they feel any problem in order to solve a task. They said that before starting 
lecture all the classmates communicate with each other and try to complete the required task. It is 
important and good if they share their ideas with each other and in this way they try to gain a lot 
of important information from each other. They responded that sometimes teachers allow them to 
use  computers  for  solving  a  problem.  Sometimes  they  use  books  and  sometimes  they 
communicate with each other for solving a problem in the classroom. Sometimes each group 
communicates with other group and shares their ideas with everyone.

They  responded that sometimes they work together and sometimes they work individually.  It 
depends on the tasks and teachers. If the teachers allow them to work together then they do it 
together and if the teacher says that the assignment will be done individually then they definitely 
do it individually and present in the front of whole class by using active boards. In this way 
everyone can look and understand each other’s work and learn the new things.  And sometimes 
the teachers say that it is your choice to work individually or in the form of groups then they 
choose how they should work sometimes if the work can be easily done individually then they 
complete it individually otherwise they make groups and try to solve it. They said that sometimes 
in a group a student do more work as compared to the other then it is not good. They said that 
every student should participate equally but in this situation it doesn’t sound good that a student 
does not participate and want to pass the assignment so the whole group can be disturbed. But it 
happens sometimes mostly the students participate equally and they all complete a task in a good 
way with the help of each other. Sometimes in a group a student argues by saying something and 
disagrees with others then they think about it and try to solve the problems by listening others 
and sharing their  knowledge and ideas with each other,  so it  is a good way of learning and 
improving their skills. They said that when they complete their assignments individually then it 
is also a good way of learning and they also learn a lot by solving their tasks individually and in 
this way they work hard and try to gain informative knowledge for completing a task. They said 
that it depends on the problem and sometimes they use computers and internet to solve a task on 
active boards. They said that in working with groups they help each other by using active boards 
in order to share their ideas. They have a lot of discussions on the current topic which supports 
the way of learning new things.

They responded that in group tasks they try to work together in order to solve any problem by 
reading different books, by using internet and on the basis of their previous knowledge then they 
put everything together so in this way it shares equally among all of them. So it is an equal 
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contribution  which  proves  good  way  of  learning.  They  said  that  in  group  work  it  is  very 
important that everyone should know everything regarding the task and everyone should know 
how the task was completed because it is very important for the learning of everyone.

6.2.7  Coordinating Mechanisms (Teen-agers Opinions)

Regarding coordinating mechanisms that how the teachers coordinate and work with the children 
and teen-agers in order to solve a problem. They described that first in the start of almost every 
lecture the teachers show information regarding the current subject on active boards in the form 
of power point slides or presentations what is going to be done. In this way before the lecture 
start  they already ask any question if  they feel  anything which is  important  or if  they don’t 
understand anything they also ask questions related to the situation. They said that sometimes 
they figure out by their own selves then there is no need to ask from the teachers. They defined 
that  mostly  the  teachers  help  them in  a  very  good  way  which  they  can  easily  follow  and 
understand what is going to be done and what is going on etc. The teachers also provide them a 
lot of links or related material regarding the problems which they are going to be solved. They 
said that all the teachers are very helpful and cooperative. They said that if the teachers are going 
to be started something new then they must  provide them a complete  detail  by using active 
boards. They said that the teachers know very well how they help them, what is needed and what 
is important in order to help every student in the classroom. They responded that the teachers 
know about the level of any student, they know how they treat everyone and overall the teachers 
are very nice. With their help they achieve their goals very easily.

6.2.8  Problems in order to understand ICT (Teen-agers Opinions)

The  eleventh  question  is  related  about  those  problems  which  they  have  faced  in  order  to 
understand this information and communication technology active boards. Both groups replied 
that yes they face some problems regarding understating this information and communication 
technology. They said that sometimes when they were going to use active boards they looked the 
active boards didn’t work with all the computers. They didn’t know may be there were some 
software  or  installation  problems.  Sometimes  they felt  that  when they wanted  to  use  active 
boards  then  computer  were  seemed  to  be  very  slow  and  didn’t  work  properly.  Sometimes 
internet connection didn’t work. Sometimes there was no sound with active boards. Sometimes 
the projectors were not working properly. So there were a lot of problems which they have faced 
in  order  to  use  the  active  boards.  When they  faced  this  type  of  difficulties  then  it  is  very 
frustrated and really a waste of time because the lecture is about almost sixty to seventy minutes. 
They said that when the computers doesn’t start properly or start slowly then it consumes five to 
ten minutes  to start  so it  doesn’t  sound good. At least  computers  should be fast  in order  to 
connect them to active boards for fast use of this technology. They said that they feel it is very 
hard to press anything on active boards either by hand or by pen, the active boards should be 
more flexible  in use.  They said that  the  Active Inspire Program is  new for them and in the 
beginning they feel a lot of problems and become frustrated. Because there are lot of tools and 
options in Active Inspire Program, it is very confusing for them in order to use it and there is no 
such helpful manual for this. But now they understand it by trying again and again. They said 
that the teachers are in learning stage, they take classes in order to fully use this information and 
communication technology but it needs time to learn and remember everything. They said that 
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they think the children and teen-agers learn fast  as compared to the teachers.  They said that 
teachers don’t remember everything.

6.2.9  Adoption of ICT (Teen-agers Opinions)

In response of how they interact and adapt to information and communication technology and 
how  this  adoption  of  information  and  communication  technology  influences  their  learning 
setting,  they said  that  the  school  provides  them a  modern  technology in  the  form of  active 
boards. Overall it is very helpful for them. They interact with it and learn a lot bit by bit and now 
they have learnt sufficiently. They replied that last year when this technology was arrived the 
teachers has done more and more effort as compared to the students in order to adopt it smoothly 
but now the students also try and learn a  lot by interacting and adopting this technology very 
fast. They said that now they have adopted it very fast and now it works very well. They said that 
in the beginning there were a lot of problems for them in order to interact and adapt to active 
boards  and the  teachers  also  didn’t  know how to  use  it.  Many people  came  and  fixed  the 
problems. So it was really very frustrated but now it is fine. They all have tried their best and 
finally now they become able to use it smoothly. They responded that in the beginning it was a 
little  bit  hard  and  tricky  for  them  in  order  to  interact  and  adapt  to  this  information  and 
communication  technology because  it  was  totally  new experience  for  all  of  them.  It  was  a 
challenge for them to interact and gain success. They said that whenever they interact with it 
they learn a lot  which supports their educational setting.  They said that this information and 
communication technology is very useful, beneficial, supportive and valuable for us regarding 
our educational and learning settings.

They described that the adoption of this  information and communication technology has put 
positive effects on their learning setting. They responded that every person has learnt a lot by 
interacting and adapting to this information and communication technology through different 
ways.  They said that by the arrival of the active boards their learning setting has completely 
changed.  They said that  now they know a lot  of things related to  their  studies especially in 
science  subjects  where  they  use  active  boards  by  watching  different  videos  related  to  their 
subjects.  They said that they get different knowledge by presenting their  work on the active 
boards. They share their ideas, views and plans with each other which are very useful for our 
learning. It is a great exposure to interact and adapt to the active boards, they like it and it builds 
a lot of interest to use and adopt it  very fast. When they use it they never feel boring and it 
always develop their interest to use it more and more. They said that the interaction and adoption 
to this technology open the new ways of learning and it is very good for our future. 

6.2.10 Advantages of ICT (Teen-agers Opinions)

According to the views of the students, they responded that before arrival of the active boards 
into  classrooms  the  situation  was  very  complicated  for  them because  computers  and  active 
boards were not available in the classrooms. They used long papers for making presentations, 
charts,  drawings  and others  tasks  related  to their  different  subjects  then combine  these long 
papers with each other and show to the whole class. But it was really very complicated for them 
to  do  all  this.  But  now  active  boards  have  solved  their  problem.  They  simply  make  their 
presentations on laptops and then easily connect them to active boards. In this way whole class 
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can look and share their ideas with each other. So it is really very helpful for them according to 
their views. They described that they think the use of active boards a modern technology is a 
very good start for their good and bright future which will prove to be very beneficial for their 
educational and learning settings. They defined that their school is really a very good school with 
very nice teachers and modern technologies such as active boards. They said that it is always 
excited and very nice to use active boards in the classrooms. By using this technology,  they 
concentrate more and more on their studies to do good work with their full interest. They said 
that when they will go towards higher education such as gymnasium and universities then they 
will already know a lot about modern technologies.

6.2.11 Disadvantages of ICT (Teen-agers Opinions)

The fifteenth or second last question is revolved around the disadvantages of information and 
communication technology active boards according to the views of students. They said that there 
is no any disadvantage which directly relates to this information and communication technology 
but they feel  discomfort-able  when the computers  work slowly,  when the soft-wares are not 
installed on the computers,  when the soft-wares don’t  work properly and create  problems in 
order to use properly, when the sound problems appear and when the server doesn’t support and 
internet problems occur. Then it is a waste of time and an already planned thing can’t do as it 
should be done. They also described that by use of active boards they don’t make notes by hand 
and they forget slowly and slowly to write with hands. They said that hand writing is a normal 
stuff, they like hand written things and they shouldn’t forget to write by hands but with the active 
boards they don’t use this normal stuff of hand writing mostly.

6.2.12 Experience (Teen-agers Opinions)

The  views  of  students  are  really  very  positive.  They  said  that  yes  the  installment  of  this 
information and communication technology active boards have proved to be favorable for them 
related to their educational and learning setting.  They described that active boards should be 
installed in every school because it is very useful and important for all the students for their 
bright futures. 

They defined that “This information and communication technology should be used in a proper 
way such as the technical problems as they have mentioned earlier should be removed and the  
teachers  should  be  trained.  So  everyone  can  use  and  learn  from  this  information  and  
communication technology easily without feel discomfort and waste of time.”

Now the empirical findings which are basically referred as observations will be discussed which 
have conducted during the lectures that show the impact of this information and communication 
technology on the learning setting for the learners.   The fifteen children (eight girls and seven 
guys)  of age 12 in grade-6 have been observed which are mentioned in the interview guide 
(Interview Guide-C) during two science lectures of biology, each lecture comprised of almost 
two hours. Teacher 3 described his views about the use of active boards in detail which helped 
me a lot while observing these children.
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6.3     Observations with Children

In the perspectives of cognitive interaction design, the cognitive view point is to determine the 
interactions of humans with different technologies which can be determined simply by observing 
the cognitively based actions  and activities  of humans when they interact  with technologies. 
These cognitively based actions and activities are basically a part of the active learning.

The fifteen children (eight girls and seven boys) of age 12 in grade 6 have observed during two 
science lectures of biology and in “Diagram1” the observed environment is illustrated as:
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Diagram 1
Observing Children while their Interaction with Active Board in Classroom

The structure of result presentation is based on the characteristics of distributed cognition theory 
[Section 5.3]. These are some cognitively based activities of the children and teen-agers which 
have been observed during their interaction with technology in order to reply to the research 
questions:

 During  observations,  it  was  observed  that  sometimes  they  worked  together  and 
sometimes they worked individually, it was dependent on the tasks and the teachers.

 Sometimes  teachers  allowed  the  students  to  work  individually.  Then  they  tried  to 
complete their work individually and presented it in the front of whole class by using 
active  boards.  Sometimes  they  used  books  and  sometimes  they  communicated  with 
teachers for solving a problem in the classroom. On the other hand when the teacher 
allowed them to work together and make some groups then they completed their work 
together.

 Within the concept of distributed problem solving activities, it was observed that in group 
assignments, they completed their work together in the form of groups and each group 
was  communicated  with  other  group and shared  their  ideas  with  everyone  on  active 
boards.  While  interacting  with active  boards,  the children  were in a  learning  process 
because  the  learners  i.e.  the  children  adopted  information  and  knowledge  from each 
other, and as a result of interacting with active boards they also learnt and gained access 
to precise knowledge. 
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 They showed video clips related to their subjects  and discussed it with the whole class 
with  the  help  of  active  boards,  which  was  a  verbal  activity  and  contained  a  lot  of 
information regarding the current tasks.

 The teachers used active board as a presentation device and prepared power point slides 
which contained information about the related subject. The teachers showed them in front 
of whole class and every student was very interested to see what was going on active 
boards. The students gained information through the body gestures of the teachers when 
the teachers were interacted with active boards in order to provide the details about the 
lectures. 
 

 The  teachers coordinated and worked with the students in a good way in order to help 
them in achieving their goals and large size of active boards makes this group work easy. 
The teachers used an easy and polite way to communicate with the students in order to 
know what are in their minds. In this way they can judge how the situation should be 
handled, how the information should be delivered to the students and how the students 
can understand and learn etc. 

 The teachers knew how they should help the students such as what was needed and what 
was important in order to help students in the classroom. The teachers also provided them 
a lot of links or related material regarding the subjects. It was observed that the students 
asked  different  questions  related  to  the  subject  from the  teachers  while  the  teachers 
delivered their lectures on active boards. Through these different and numerous ways of 
communications  between  teachers  and  students  the  collaborative  learning  process 
progresses and large size of active boards made it easy. 

 It was observed that when a group of students (two or more students) presented their 
work in the classrooms on active boards in the form of presentations in front of the whole 
class then everyone can see and understand it easily. 

 During their presentations they had many pictures, flip charts and different videos which 
they showed on active boards. It is observed that two students simultaneously used active 
boards and performed different functions including writing, erasing and showing clips 
etc. So in this way they easily shared their work with everyone also with their teacher 
which helped them a lot in order to learn. 

 During the lectures everyone prepared presentations by using Active Inspire Program and 
showed on active boards from where all the students looked and understood each other’s 
work and wrote it on notebooks which were very helpful for them for the preparation of 
their future assignments or exams. 

 For  searching  and retrieving  information,  they  used  active  boards  in  order  to  search 
answers to different questions by using internet such as Wikipedia or Google and they 
also used built-in active board’s soft-wares such as Algodoo and Active Inspire Program 
and  online books such as math or science books on active boards in order to reply the 
questions or to solve the given assignments and tasks. They also used active boards by 
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watching different videos related to their subjects. With the help of easy access of this 
information and communication technology, they gained access to precise knowledge in 
order to complete their tasks.

 There were different wagons carrying laptops and each wagon contains almost twenty 
laptops. The teachers took a wagon in to the classroom for lectures and every student 
used a laptop. Every student had his/her own user name and password. So they could 
easily login and used laptops and connected them with active boards. It was also found 
that there was also a fix computer in each class which was fixed with active board in 
every classroom. Teachers used it in order to deliver their lectures. The students saved 
their end work for re-use by using active boards.

 Regarding use of technology, in group work if a student argued by saying something and 
disagreed  with  others  then  they  thought  about  it  and  tried  to  solve  the  problems  by 
listening others and sharing their knowledge and ideas with each other, so it was a good 
way of learning and improving their skills. 

 During group work, they helped each other by using active boards in order to share their 
ideas. They had a lot of discussions on the current topic which supported the way of 
learning new things.

6.4 Summary of Findings

The table (Table 4) contains the summary of empirical findings briefly:
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Table 4: Summary of Findings

Category Summary 
of 

Findings

Example

Distributed Problem 
Solving Activities

&
Information Sharing

Within the concept of distributed 
problem  solving  activities, in 
group  assignments,  they 
complete  their  work together  in 
the  form  of  groups  and  each 
group communicates  with  other 
group and shares their ideas with 
everyone on active boards.

They read  different  books,  they 
use  different  built-in  active 
board’s  soft-wares,  they  use 
internet,  they  follow  materials 
handed by their teachers and on 
the  basis  of  their  previous 
knowledge they try to solve their 
tasks.

Coordinating Mechanisms
&

Role of Verbal Activities or 
Behavior

The  teachers  coordinate  and 
work with the students in a good 
way  in  order  to  help  them  in 
achieving their goals.

They show video clips related to 
their subjects and discuss it with 
the whole class with the help of 
active boards,  which is a verbal 
activity  and  contained  a  lot  of 
information regarding the current 
task.

Presentation Device

When a group of  students  (two 
or  more  students)  present  their 
work in the classrooms on active 
boards  in  the  form  of 
presentations  in  front  of  the 
whole  class  then  everyone  can 
see and understand it easily. 

During  the  lectures  everyone 
prepare  presentations  by  using 
Active  Inspire  Program and 
show  on  active  boards  from 
where  all  the  students  can  see 
and  understand  each  other’s 
work and write  it  on notebooks 
which are very helpful for them 
for the preparation of their future 
assignments or exams. 

Role of Non-Verbal Activities 
or Behavior

The teachers use active boards as 
a  presentation  device  and 
prepare power point slides which 
contain  information  about  the 
related  subject.  The  teachers 
show  them  in  front  of  whole 

The  students  gain information 
through the body gestures of the 
teachers  when  the  teachers 
interact  with  active  boards  in 
order to provide the details about 
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class and every student seems to 
be interested to see what is going 
on active boards.

the lectures.

Collaborative activities

Through different and numerous 
ways  of  communications 
between  teachers  and  students 
the  collaborative  learning 
process progresses.

Regarding use of technology, in 
group  work  if  a  student  argues 
by  saying  something  and 
disagrees  with  others  then  they 
think about it and try to solve the 
problems by listening others and 
sharing  their  knowledge  and 
ideas with each other, so it is a 
good  way  of  learning  and 
improving their skills. 

Information Searching 
& 

Retrieving

For  searching  and  retrieving 
information,  they  use  active 
boards in order to search answers 
to  different  questions  by  using 
internet.  They  also  use  active 
boards  by  watching  different 
videos related to their subjects. 

They mainly use internet such as 
Wikipedia  or  Google  and  they 
also  use  built-in  active  board’s 
soft-wares such as Algodoo and 
Active  Inspire  Program  and 
online  books  such  as  math  or 
science books on active boards in 
order to reply the questions or to 
solve the given assignments and 
tasks.

Use of Technology

During  group  work,  they  help 
each other by using active boards 
in  order  to  share  their  ideas. 
They have a lot of discussions on 
the current topic which supports 
collaboration  and  shared 
knowledge.

The teachers provide them a lot 
of  links  or  related  material 
regarding  the  subjects.  The 
students  ask  different  questions 
related to their subjects from the 
teachers  while  the  teachers 
deliver  their  lectures  on  active 
boards.

Gaining 
Precise Knowledge

While  interacting  with  active 
boards, the children are basically 
in a learning process because the 
learners  i.e.  the  children  adopt 
information and knowledge from 

During  their  presentations  they 
have  many  pictures,  flip  charts 
and different  videos which they 
show  on  active  boards.  Two 
students  simultaneously  use 
active  boards  and  perform 
different  functions  including 
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each  other  or  as  a  result  of 
interacting  with  active  boards 
they  learn  and  gain  access  to 
precise knowledge.

writing,  erasing  and  showing 
clips  etc.  So  in  this  way  they 
easily  share  their  work  with 
everyone also with their teacher 
which help them a lot in order to 
learn. 

Problems in using ICT
It is also find that they face some 
problems regarding  understating 
this  information  and 
communication  technology 
active boards.

 Sometimes  Connectivity 
problems  with  active 
boards and computers. 

 Software  (Installation) 
Problems.

 Hardware problems.

 Computer  seems  to  be 
very slow.

 When electricity loses for 
a  while  and  computers 
shut-down then everyone 
face difficulty in order to 
use active boards.

 No Backup Plan available 
(If any problem regarding 
use of ICT occurs during 
lecture  then  there  is  no 
any backup plan available 
at this time).

 Problems  with  Internet 
connection  (Sometimes 
when internet connection 
loses  then  it  may  cause 
disturbance  in  order  to 
use active boards into the 
classrooms).

 Sound  problems  with 
active boards.

 Problems with projectors.
 

 Usability  problems  with 
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built-in  active  board 
software’s. As there are a 
lot  of  new  tools  and 
options  in  these 
software’s such as Active  
Inspire  Program and 
Algodoo.  It  is  very 
confusing  for  them  in 
order to use it. 

 No such helpful manuals 
are  available  for  the  use 
of these soft-wares.

It was defined by Edwin Hutchins that the cognition is socially distributed among the persons 
and artifacts [11]. Based on the example of a cognitive system [Section 4.1.2.1], A model named 
as  “Use of Information and Communication Technology in the School Setting” (Figure 3)  tries 
to show that the cognition is distributed among all the participants of the cognitive system of 
school where the information and communication technology is used:
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Figure 3: Use of Information and Communication Technology in the School Setting
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From all these empirical findings, it can be said that in this cognitive system of school (which is 
shown in the above figure3),  at  the top level there is a school principal  who thinks that  the 
modern information and communication technologies such as active boards should be a part of 
every classroom.  The school  principal  basically  depends on campus  manager  and they both 
together are trying to educate the teachers and students through the new technologies in order to 
increase the better educational outcomes. They both want that all the teachers should use active 
boards into classrooms where the possibilities of better learning outcomes related to education of 
children and teen-agers can be increased.

Now the analysis will discuss in the next chapter which is named as analysis and discussion.
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Chapter 7

Analysis and Discussion

This chapter is based on the findings presented in the previous chapters such as related research 
area, related theory and data collected from interviews and observations in order to answer the 
research questions in detail. 

It was described by Edwin Hutchins that in a cognitive system, maybe there are many interesting 
cognitive properties which can be examined [11]. With the help of the analysis of distributed 
cognition  theory,  according  to  the  cognitive  system of  the  school  (Figure  3),  the  cognitive 
properties or activities of children and teen-agers (while their interaction with information and 
communication technology active boards) have been analyzed as shown below.

7.1     Learner’s Interaction with ICT

On the basis of the related research area, related theory and observations [Section 6.4], now it 
can be said that the distributed cognition theory under the perspectives of cognitive interaction 
design is a suitable selection for this study because as it  is mentioned in the literature study 
[Section  4.1]  the  theory  of  distributed  cognition  directly  relates  to  the  nature  of  cognitive 
viewpoint [7] which revolves around the three important concepts such as human interaction, 
artifact and environment (in which human interacts with artifact).

In  literature study [Section 4.1.1] under the perspectives of analysis  of Distributed Cognition 
Theory,  it  was shown by Yvonne Rogers that  the cognitive actions  and events are observed 
within every system like computations that take place through the spread and transmission of 
representative state via media in a functional or well-designed system [6]. The representation and 
description  states  indicate  how  numerous  resources  of  information  are  converted  and 
transformed in a way of conducting an activity [6]. With these concepts and based upon literature 
study, interviews with school staff and teen-agers and observations [Section 6.4], the following 
analysis is concluded in regards to the learner’s interaction with ICT: 

7.1.1 Distributed Problem Solving, Role of Verbal Activities & Interactivity

Within the concept of distributed problem solving activities, they mainly complete their work 
together in the form of groups. During these group assignments, each group communicates with 
other group in order to solve their tasks. They read different books, they use different built-in 
active board’s soft-wares, they use internet, they follow materials handed by their teachers, they 
watch online streaming movies and on the basis of their previous knowledge they try to solve 
their tasks. They have a lot of discussions on the current topic and they share their ideas with 
everyone on active boards. It seems an equal contribution which is useful for learning because in 
the group work, it is important that everyone should know everything regarding the task and 
everyone should know how the task was completed. The teen-ager’s views [Section 6.2.6] define 

60



                                      

these distributed problem solving activities clearly.

A  model  named  as  “Distributed  Problem  Solving  Activities”  (Figure  4)  shows  that while 
interacting with active boards, the children and teen-agers are in a learning process because the 
learners i.e. the children and teen-agers adopt information and knowledge from each other or as a 
result of interacting with active boards, whereas they learn and gain access to precise knowledge 
[Section 6.3]. 
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                Figure 4: Distributed Problem Solving Activities in Group Work
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This figure describes the interactions of  different groups of students with each other and their 
interaction  with  information  and  communication  technology  which  shows  clearly  how  the 
information is distributed between them through various ways in order to complete their tasks. It 
was also defined by Helen Sharp et al. that the main purpose of distributed cognition theory is to 
define different interactions which show how the information is spread through various media in 
order to achieve a goal [7].

The  analysis  of  distributed  cognition  theory generally  examines  the  role  of  verbal  activities 
(which includes what they said during their interaction with each other or during their interaction 
with artifact) [7]. While describing their views on active boards in front of whole class, the role 
of verbal activities can play an important part in learning and improving their skills. They show 
video clips related to their subjects or assignments and discuss it with other students with the 
help of active boards, which is also a verbal activity and contained a lot of information regarding 
the current tasks. In this way, everyone can look and understand each other’s work and learn 
different things by interacting with active boards.

In group work if a student argues by saying something and disagrees with others then they think 
about it and try to solve the problems by listening others and sharing their knowledge and ideas 
with each other, so it is a good way of learning and improving their  skills.  In working with 
groups they help each other by using active boards in order to share their ideas. 

They also play learning games together on active boards and there are some steaming movies 
(which are offered from media centers) and television programs, the kids watch these movies and 
television  programs  together  online  on  active  boards  which  are  useful  for  their  learning  or 
educational settings. One of the key features of active boards i.e. interactivity facilitates this 
process of active learning [3] among these children and teen-agers.

So, it is analyzed that this information and communication technology seems to raise the children 
and  teen-ager’s  engagement  level  in  different  collaborative  learning  activities  in  classroom 
which leads towards better educational outcomes.

7.1.2   Presentation Device & The Role of Non-Verbal Activities

Presentation device is another fundamental feature of the active boards [Section 2.2.1]. Active 
boards can be used for presentations [3]. The teachers prepare power point slides which contain 
information about the related subject. The teachers show them in front of whole class and almost 
every student show interest to see what is going on active boards. 

The students also prepare power point presentations and present their work on active boards in 
the front of class. 

Analysis  of distributed cognition also involves in examining the role of non-verbal activities 
such as what is understood through the body gestures, winks and glances [7]. The children and 
teen-agers gain information through the body gestures of the teachers when the teachers interact 
with active boards in order to provide the details about the lectures. So the role of non-verbal 
activities or behavior can play an important part in order to understand and learn. 
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Because it is analyzed that when the teacher delivers the lesson and students are tired and they 
don’t give their full concentration on their studies or they don’t want to listen what the teacher is 
teaching so the teacher uses active boards [Section 6.1.5]. And when the teacher shows some 
film  clips  on  active  boards  or  shows  some  notes  on  active  boards  like  power  point 
slides/presentations then they start to listen and their interest is developed automatically and they 
find the lesson more interesting even though they are tired. By using this interactive technology, 
the children and teen-agers can gain benefits such as improving their learning skills as well as 
receiving real time feedback from teachers. 

Therefore,  it  is  analyzed  that  this  information  and  communication  technology  seems  to 
encourage and motivate students and build their interest for learning. In this way it can be said 
that the use of this technology can increase the learner’s attendance level in classroom. 

7.1.3   Collaborative Activities, Coordinating Mechanisms & Large Size of Active    
   Boards

Under the perspectives of distributed cognition analysis, the coordinating mechanisms which are 
used in a cognitive system should be examined [7]. In this cognitive system of school, the good 
coordination has been analyzed between teachers and students. 

The figure-5 below shows that the teachers coordinate and work with the students in a good way 
in order to help them in achieving their goals and large size of active boards makes this group 
work  easy.  In  this  way  the  students  understand  the  potential  of  this  information  and 
communication technology active boards with the help of teacher’s guidance. The use of active 
boards helps to encourage students to participate in collaborative activities which improve their 
learning outcomes.

The figure-5 below shows more clearly how teachers work with the smaller groups of students in 
the classroom in order to help them. The teachers use an easy and polite way to communicate 
with the students in order to know what are in their minds. In this way they can judge easily how 
the situation should be handled, how the information should be delivered to the students and how 
the students can understand and learn easily. The teachers also provide them a lot of links or 
related material regarding the problems. 

A figure named as “Active-Boards support Collaborative Learning through Various Coordinating 
Mechanisms” (Figure 5) shows that the active boards support group learning because with their 
large  size,  the  students  can  work  together  and  in  this  way  collaborative  learning  process 
progresses. The active boards provide them a platform in order to work together easily [Section 
6.3].
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                          Figure 5: Active-Boards support Collaborative Learning 
                                          Through Various Coordinating Mechanisms
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There are a lot of materials which active boards contain such as different math or science books 
and different soft-wares such as Algodoo and Active Inspire Program. The students use math or 
science books by interacting with active boards in order to solve the problems related to their 
lectures  in  the  classrooms.  They use  built-in  active  board’s  soft-wares  for  solving  different 
problems. The Active Inspire Program is new software for the students and there are lot of tools 
and options in it. The students want to discover all the functions, tools and options related to 
these software’s and they want to use images, videos, flip charts and other things. The large size 
of active boards helps them in doing all these activities on active boards.

The large  size  of  active  boards  supports  collaborative  learning  and group working  [3]. The 
teachers communicate with the students and provide them important details by using these built-
in active board’s soft-wares. While interacting with active boards there are a lot of discussions on 
the current  topic  between teachers  and all  the students  which basically  supports  the way of 
collaborative  learning.  The  students  ask  different  questions  related  to  the  subject  from the 
teachers while the teachers deliver their lectures on active boards. Through these different and 
numerous  ways  of  communications  between teachers  and students  the  collaborative  learning 
process progresses and large size of active boards makes it easy.

By  using  distributed  cognition  theory,  according  to  my  analysis  it  can  be  said  that  this 
information and communication technology active boards supports the way of improving the 
learning outcomes of learners. It also supports the collaborative learning processes and shared 
knowledge.

7.1.4 Information Searching, Retrieving & Accessibility

It is easy for every learner such as children and teen-agers to use and understand this technology 
because  of  its  easy  access  [3].  With  the  help  of  easy  access  of  this  information  and 
communication technology, they gain access to precise knowledge in order to complete the tasks.

The distributed cognition analysis also involves in examining how the information is accessed in 
a cognitive system [7]. For  searching and retrieving information, they use active boards in order 
to search answers to different questions by using internet such as Wikipedia or Google and also 
use built-in active board’s soft-wares and online books on active boards in order to reply the 
questions or to solve the given assignments and tasks.

The  students  use  different  useful  websites  such  as  www.bonline.se containing  interactive 
materials  like different  learning exercises  [Section 6.1.3],  so the children  and teen-agers use 
these types of websites on active boards in the classrooms online which help them for solving 
different tasks during their lectures or many problems related to their studies. They also watch 
steaming  movies  which  are  offered  from  media  centers  and  different  television  programs 
[Section 6.1.3] which are useful for their learning or educational settings.

The  teachers  also  provide  the  detailed  descriptions  about  lesson  on  active  boards  in  the 
classrooms  which  are  very  helpful  for  the  students  in  preparing  their  presentations  and 
completing the given assignments. It is analyzed that the students understand this description and 
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if  they feel  any query then they ask from their  teachers  at  that  time.  The students also use 
materials which are handed by their teachers for completing their tasks.

The figure-6 below shows that  how a group of  students  search information  by using  active 
boards in order to solve the given tasks.

Figure 6: Information Searching through Active Boards
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The students save their end work for re-use and the key feature of active boards i.e. record-ability 
provides this facility. With this facility they also review their work for the analysis of a process 
[3].

So  according  to  my  analysis,  with  these  facilities  this  information  and  communication 
technology helps to involve children and teen-agers in learning and gaining access to precise 
knowledge.

7.1.5   Information Sharing & Multi-touch Experience

The  analysis  of  distributed  cognition  usually  examines  that  how  the  information  is  shared 
between individuals and artifacts  [7]. Here when a group of students (two or more than two 
students) present their work in the classroom on active boards in the form of presentations in the 
front of whole class then everyone can look and understand it easily. During their presentations 
they have many pictures, flip charts and different videos which they show on active boards. Two 
students can simultaneously use active boards and perform different functions including writing, 
erasing and showing clips etc. [26]. 
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Figure 7: Information Sharing through Active Boards
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The figure-7 shows that how information is shared between students and teachers through this 
information and communication technology active boards.

During their lectures everyone prepare presentations by using Active Inspire Program and show 
on active boards from where all the students look and understand each other’s work and write it 
on notebooks which can be helpful for them for the preparation of their future assignments or 
exams [Section 6.3]. The students use finger gestures and a pen in order to interact with this 
information  and  communication  technology  active  boards.  They  write  and  perform  mouse-
functions via pen or touch gestures. It is a simple and nice multi-touch experience for them [26].

In this way, the children and teen-agers basically involve in learning process through reading, 
writing, sharing and discussing different things related to their education.
 
It is analyzed that this information and communication technology active boards is a central part 
of  this  cognitive  system of  the  school  which  helps  to  capture  the  concentration  of  students 
towards learning which can increase the possibilities of better learning results related to their 
education.  It seems to engage the  children and teen-ager’s to collaborative learning activities 
which supports collaboration and shared knowledge.

7.2      Problems in using ICT

It is found that sometimes the students face some problems regarding using this information and 
communication technology in classroom [Section 6.1.9], [Section 6.2.8] & [Section 6.4]. But the 
information  and  communication  technology  should  be  used  in  a  proper  way  such  as  these 
technical problems should be removed and the enough training should be given to teachers. 

It was illustrated that some teachers are not much familiar in using active boards, so it can be 
said that there should be some mandatory training classes for those teachers. In this way these 
teachers can be trained enough to teach the students in a good and easy way. And everyone can 
use and learn from this possibility easily without feel discomfort and waste of time.

In this cognitive system of the school, the information and communication technology active 
boards is  a  central  part  of  classroom.  So  according  to  my  analysis,  it  is  not  an  important 
responsibility of only this school but all those educational areas (which are interested to use and 
implement these types of information and communication technologies into classrooms) should 
observe these technical problems and try to remove them. In this way, the students can facilitate 
with these types of interactive technologies properly and can use them easily without facing any 
difficulty  or  with  their  full  interest  which  can  help  them in  their  learning  and  educational 
settings. 

Therefore, it is analyzed that in exploring children and teen-ager’s interaction with information 
and communication  technology active  boards,  the  distributed  cognition  is  such a  framework 
which  can  help  researchers,  designers  and  developers  in  understanding,  designing  and 
developing interactive technologies for children and teen-agers. By which it can become easier to 
collaborate with the kids of all ages and each class.
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Chapter 8

Conclusion

In this final chapter, conclusion is presented on the basis of my study  which includes related 
research area, related theory and empirical findings i.e. interviews with the principal,  campus 
manager, different teachers and teen-agers and also especially from observations and analysis:

8.1      Conclusion

The way in which learners can learn is mostly dependent on the motivation and encouragement 
for learning. Technology does not guarantee better educational/study outcomes. However, the 
purpose of information and communication technologies is to provide the resources and tools to 
the learners  which can lead towards positive results  regarding their  learning and educational 
settings. These resources and tools can encourage the learners to interact with and create a use 
for  these  types  of  information  and  communication  technologies  in  classrooms  in  order  to 
enhance and improve their learning abilities and skills in more efficient way. 

By  using  distributed  cognition  approach,  according  to  my  conclusion  the  information  and 
communication technology active boards supports the way of improving the learning outcomes 
of  learners.  It  also supports  the collaborative  learning processes.   It  seems to build  positive 
effects on the learning setting of learners in different ways such as to raise the children and teen-
ager’s engagement level in different collaborative learning activities in classroom. It helps to 
involve the learners in learning and gaining access to precise knowledge. It helps to encourage 
and  motivate  learners  and  build  their  interest  for  learning.  The  use  of  this  technology  can 
increase the learner’s attendance level in classroom. 

The information and communication technology may help teachers in streamlining their lesson’s 
preparation and planning.  It  may support teachers in preparing,  designing and presenting the 
interactive  lessons  on  active  boards  in  a  more  efficient  way  which  seems  to  increase  the 
productivity level. 
      

Within  the analysis  of  distributed  cognition  theory,  it  is  concluded that  the information  and 
communication  technology  active  boards  help  to  promote  and  support  interaction  between 
students,  teachers  and  learning  resources  by  providing  different  multimedia  materials  and 
important  characteristics  which  include  huge  work-space,  easy  access  and  multi-touch 
experience etc. 
By  exploring  learner’s  (children  and  teen-ager’s)  interaction  with  information  and 
communication technologies,  more effective interactive technologies  with better  tools can be 
designed and developed that  help the students to participate in active learning activities  which 
can lead towards the possibilities of better learning results/outcomes regarding their educational 
setting in future.
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This study  has  illustrated  how  ICT  is  part  of  a  larger  cognitive  system.  The  designers, 
researchers and schools need to take this into consideration whilst designing, understanding and 
implementing ICT in schools. Distributed cognition framework gives such support, therefore it is 
concluded  that  by  exploring  children  and  teen-ager’s  interaction  with  information  and 
communication technologies, the distributed cognition is such a framework which can help and 
support  researchers,  designers  and  developers  in  understanding,  designing,  developing  and 
implementing effective interactive technologies for children and teen-agers that support better 
education. 
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Appendix I

Interview Guide-A 
(Interviews with Principal, Campus Manager and Teachers)

Questions
I asked some of the following main questions during the interviews with the school principal, 
campus manager and teachers in order to get better understanding of their intentions in using this 
information and communication technology.

Background
1. When were the active boards installed in your school?

Expectations
2.  What were your expectations before the arrival of this information and communication 

technology in your school?

Reasons
3. How did you think this technology should be a part of your school? 
4. What were the main reasons for that active boards were installed?

Requirements
5. What  are  those  requirements  which  you  want  by  installing  this  technology  in  your 

school?

Opinions and Views
6.  What  are  your  opinions  and  views  about  the  arrival  of  this  information  and 

communication technology in your school now?

Interaction of students with Information and communication technology
7. How they interact  with this  information  and communication  technology according  to 

your understanding?
8. How they interpret this technology?

Use of Information and communication technology
9. How they create a use for information and communication technology in the classroom?
10. How they create a use for information and communication technology for their lectures?

Adoption of Information and communication technology
11. How they adapt to information and communication technology?
12. How this adoption of information and communication technology influence their learning 

setting?
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Impact of Information and communication technology
13. What impact do you see that active boards have made on the students regarding their 

educational settings?

Response of Students
14. What is the response/reaction of the students (i.e. children and teen-agers) in using this 

technology?

Problems in order to understand Information and communication technology
15. Have they faced problems in order to understand this technology? If so, what kind of 

problems they faced?

Advantages
16. What are the advantages of this technology?

Disadvantages
17. What are the disadvantages of this technology?

Experience
18. Do you think this installment of information and communication technology has proved 

to be favorable for the students related to their learning settings?

Feedback from School Staff (Principal, Campus Manger and Teachers)
The answers (of first five questions which are listed above in Interview Guide-A) are described 
below and the answers of all other remaining questions are described in [Section 6.1].

1. Background (About the arrival of Active Boards in Classrooms)

The  principal,  campus manager  and the teachers responded that the active boards have been 
installed one year ago, in the first week of November 2009. 

The teacher1 said that their school is a newly situated school and it is completely a new installed 
media into the school. She further explained that at that time when this technology arrived into 
the school, there were no computers available for each class. It took some time before forty 
computers were distributed into the five different classes. All the teachers got computers in the 
spring term 2009. In this way each class has one fix computer and the use of this information and 
communication  technology  become  possible  in  November  2009.  She  said  that  there  are  no 
personal computers for the students in the school but they use active boards as a projector in the 
classrooms so that  every student in the classroom can facilitate  through this  newly installed 
technology. 

2. Expectations (Before instalments of Active Boards in Classrooms)

Before the arrival of this technology into the school the principal thought it would take some 
time for the teachers in order to learn and to use the active boards. Still now she thinks it will 
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take more time for the teachers to figure out those ways in which they will use this technology 
and they have just seen a little bit yet. She thought the children and teen-agers will learn faster as 
compared to the teachers because they are quick learners. She responded that they will get better 
and better each day in using this technology. She said most of the teachers, children and teen-
agers really want to see the possibilities  to learn and improve their  skills  by interacting and 
understanding this information and communication technology active boards. 

The campus manager wanted to get the outside world into the school and she think it became 
possible through the installment of this technology. She described that the teachers and students 
of the school should be familiarized with the modern technologies.  She stated that it  is very 
important for both the teachers and the students to become familiar with the  information and 
communication technologies for their bright futures. 

The expectations of Teacher1 were pretty high. She faced some problems in the beginning but it 
became up and down and now she has become aware in using this technology. 

Teacher2 explained that she looked at some previews before the arrival of active boards into the 
school and she defined that the classrooms were already prepared with necessary equipment such 
as speakers and projectors regarding the use of this technology active boards. She explained that 
the kids were informed about the arrival of this technology in to classroom. None of them had 
used the active boards before, so they were eager to use this information and communication 
technology.

3. Reasons (Behind the instalment of Active Boards in Classrooms)

According  to  the  school  principal’s  view,  the  modern  information  and  communication 
technology like active boards should be a part of every classroom which is very important. She 
explained that when this school was built, there were a lot of thoughts in her mind such as at that 
time she thought what will be new in this school or what will be the future of the children and 
teen-agers after ten years.  She thinks it is very important to look forward instead of looking 
backward. So these are some of the main reasons by which she wanted to install active boards in 
every classroom. She responded that one of the main reasons for the installment of active boards 
was to give a quick exposure of modern information and communication technology to both the 
teachers and students. 

The campus manager responded that one of the main reasons of installing this technology into 
the school  is  to find the sources  or new ways  of learning.  She thought  this  technology can 
improve the learning skills of both the teachers and the students (children and teen-agers). She 
also explained that the teachers must be able to use this technology in order to enhance their 
learning  abilities  and  also  the  learning  skills  of  the  students.  She  described  that  the  young 
children are growing with the age of computers so that they can use the active boards with great 
accent and it is easy for them to learn through this technology. She further clarified that one of 
the main reasons for the installment of active boards into the school is that it was a new built 
school and some technology (like active board) was needed for support the learning setting of the 
children and teen-agers in a proper way. 
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Teacher1  thought  that  the  development  of  information  and  communication  technologies  is 
extremely important in the whole world and it is the main reason for the installment of this 
technology into their school. She defined that it is very important for all educational settings and 
every  school  should  have  modern  information  and  communication  technologies  like  active 
boards for the enhancement of learning abilities of the children and teen-agers because the young 
children has grown up with the world of computers and they require the modern technologies.

She described that as a teacher she thinks it requires some time in order to become familiar with 
the use of technologies like these active boards. She thought they all still  learn new ways of 
thinking and learning such as when they plan their teaching lesson and deliver to the students in 
the classrooms by interacting with the active boards, they definitely learn a lot. She defined that 
it is a whole new way of learning and thinking for all of them. She further explained that  one of 
the main reasons for installing this technology into their school is that their school was a brand 
new school at that time when active boards were installed and everything should be updated 
that’s why the active boards were installed. 

Teacher2  also  thought  that  the  active  board  is  a  modern  information  and  communication 
technology and the use of active boards is good for the better education of the children and teen-
agers.  She  further  explained  that  the  installment  of  these  types  of  technologies  in  to  the 
classrooms plays a natural part for the good and better education of students. 

4. Requirements (About the instalment of Active Boards in Classrooms)

The principal and campus manager replied that the teachers, children and teen-agers can learn a 
lot from this possibility and this is the basic requirement for the installment of this technology 
into our school. According to their views, they think the teachers, children and teen-agers really 
learn a lot from this technology. For the teachers, there is a strong link or relationship between 
the learning setting and the technology by which the teachers learn a lot in order to improve the 
learning skills and abilities of the children and teen-agers. 

The school principal  further explained that the students seem to be more interested and less 
bored in using active boards. She described that when they use active boards in to the classrooms 
for their presentations then in this way they can communicate face to face with the teachers and 
the whole class and they can learn a lot. She said that during presentation if a student comes with 
any question then the teachers can handle it at the exact moment because they have a whole 
world in the form of active boards in to a classroom. So for the teachers and students, the basic 
requirement  is  to  learn  and  improve  their  skills  and  facilitate  with  this  type  of  modern 
information and communication technologies.

Teachers think it  is fun for kids in order to learn.  They described that the students are very 
interested in using computers with active boards so it is a good possibility for them to make 
presentation and then show on active boards in front of the whole class. They explained that it is 
one of the basic requirements that the students can learn a lot by interacting with this technology.
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Interview Guide-B 
(Interviews with Teen-Agers)

Questions
This interview includes the following main questions:

 Views and Opinions
1. What you think about the active boards.

 Use of Active Boards
2. How you use active boards in the classroom for your lectures.
3. How you use active boards in order to argue.

 Information Searching and Retrieving
4. How you search and access information in order to reply the questions.

 Gaining Precise Knowledge
5. How you solve the given tasks either based on previous knowledge, existing knowledge 

or try to explore new ways of finding information.

 Information Sharing
6. How you share information with each other.

 Distributed Problem Solving
7. How you solve the problems in the classroom.
8. How you complete your assignments either individually or in the form of groups.
9. How you work together in order to solve a problem.

 Coordinating Mechanisms
10. How the teachers coordinate and work with you in order to help you in achieving your 

goals.

 Problems in order to understand Information and communication technology
11. Have you faced problems in order to understand this  information and communication 

technology active board? If so, what kind of problems you faced?

 Adoption of Information and communication technology
12. How you interact and adapt to information and communication technology?
13. How this adoption of information and communication technology active board influence 

your learning setting.

 Advantages
14. What are the advantages of this information and communication technology according to 

your views?
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 Disadvantages
15. What are the disadvantages of this information and communication technology according 

to your thoughts?

 Experience
16. Do you think this installment of information and communication technology has proved 

to be favorable for you related to your learning or educational settings?

These are  some cognitively based activities  of the children  and teen-agers  which have been 
viewed during interviewing them in order to reply the research questions.
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Interview Guide-C 
(Observations with Children)

Questions
I have tried to observe some of the following main queries during my observations in order to get 
better understanding of their intentions in using this information and communication technology.

 Distributed Problem Solving
1. How the learners work together in order to solve a problem.
2. How they solve the problems related to their learning setting.

 Role of Verbal Activities or Behavior
3. What is said during their interaction with each other or during their interaction in using 

information and communication technology.

 Role of Non-Verbal Activities or Behavior
4. What is understood through body gestures during their interaction with each other and 

active boards.

 Coordinating Mechanisms
5. How the teachers coordinate and work with the children and teen-agers in order to help 

them in achieving their goals.

 Collaborative activities
6. What are those numerous ways of communications between teachers, children and teen-

agers by which collaborative learning process progresses.

 Information Sharing
7. How the information is shared.

 Information Retrieving
8. How the information is accessed.

 Information Searching
9. How they search information in order to reply the questions.

 Use of Technology
10. How they use technology in order to argue.

 Gaining Precise Knowledge
11. How they solve the given tasks either based on previous knowledge, existing knowledge 

or try to explore new ways of finding information.

 Task Completion
12. How they complete their assignments either individually or in the form of groups.
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These are  some cognitively based activities  of the children  and teen-agers  which have been 
observed during their interaction with technology in order to reply the research questions.

During these observations, I wrote notes in order to analyze the activities of the children and 
teen-agers which have been easily analyzed later.
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