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Abstract 

 
This study investigated how experienced teachers learned Information and Communication 

Technologies (ICT) during their professional development. With the introduction of ICT, 

experienced teachers encountered change becoming virtually displaced persons – digital 

immigrants; new settlers – endeavouring to obtain digital citizenship in order to survive in the 

information age. In the process, these teachers moved from learning how to push buttons, to 

applying software, and finally to changing their practice. They learned collectively and 

individually, in communities and networks, like immigrants and adult learners: by doing, 

experimenting and reflecting on ICT. Unfortunately, for these teachers-as-pedagogues, their 

focus on pedagogical theory during the action research they conducted, was not fully 

investigated or embraced during the year-long study.  

 

This study used a participant observation qualitative methodology to follow teachers in their 

university classroom. Interviews were conducted and documentation collected and verified by 

the teacher educator. The application of Kolb‘s, Gardner‘s, and Vygotsky‘s work allowed for 

the observation of these teachers within their sociocultural contexts. Kolb‘s work helped to 

understand their learning processes and Gardner‘s work indicated the learning abilities that 

these teachers valued in the new ICT environment. Meanwhile Vygotsky‘s work – and in 

particular three concepts, uchit, perezhivanija, and mislenija – presented a richer and more 

informed basis to understand immigration and change.  

 

Finally, this research proposes that teachers learn ICT through what is termed a hyperuchit 

model, consisting of developments; action; interaction; and reflection. The recommendation is 

that future teacher university ICT professional learning incorporates this hyperuchit model. 
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Presentations 

Parts of this study have been presented at a number of international conferences. In 2003, in 

Badajoz, Spain, ―Teacher Immigrants‖ was presented at the II International Conference on 

Multimedia and Information and Communication Technologies (m-ICTE) called: Advances in 

Technology-Based Education: Toward a Knowledge-Based Society. The Post Graduate Studies 

Unit at Victoria University sponsored the application for the m-ICTE conference.  

 

In 2004, at Melbourne University, Australia, at the AARE (Australian Association of Research 

in Education) International Conference called: Doing the Public Good: Positioning Education 

Research, a paper was presented: ―How do Digital Immigrant Teachers (DITs) learn ICT for the 
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In 2005, the Secomb Conference and Travel Fund sponsored a paper ―Understanding the 

Balance of Experienced Teachers‖ presented at AARE (Australian Association of Research in 

Education) international conference Creative Dissent: Constructive Solutions in Sydney, 

Australia. Additionally, in her leadership role as the Convenor of the ICT Special Interest Group 

for AARE, the researcher organised this presentation as part of a symposium with other 

academic colleagues from various Australian universities. 

 

In 2006, two papers were presented in Australia: one at the AARE International conference 

Engaging Pedagogies in Adelaide; called ―The Experienced Teacher in the Elearning 

Environment‖ and a referred paper ―Experienced Teachers and Multiple Intelligences‖ at 

ASCILITE (Australasian Society for Computers in Learning in Tertiary Education), 

International Conference Who‘s Learning? Whose Technology? in Sydney, Australia.  

 

The paper ―Digital Citizenship‖ was presented in Cambridge, England, in 2007 at the Third 

International Conference on Technology, Knowledge, and Society.  

 

The final referred paper ―The Teacher Educator in Uchit‖ was presented at the Association for 
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in Vienna, Austria. 
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Glossary of ICT Terminology  

 

Digital Language Acquisition 

 

Computer Words Explanation 

ICT is an abbreviation for Information and Communication 

Technologies and means anything relevant to information and 

communication over cable or aerials; including the Internet. 

Internet is networks of worldwide interconnected computers which access 

and transmit data and information over the worldwide networks. 

The networks include file transfer, online chat, electronic mail, 

and interlinked resources and webpages of the World Wide Web 

(WWW). 

World Wide Web (www) 

or the Web 

is a hypertext system that serves Web pages and transfers files 

over the Internet. 

webpage is an information resource suitable for the World Wide Web and is 

accessed through a web browser. This information is usually in 

HTML format, and may provide navigation to other web pages via 

hypertext links. 

html hypertext markup language is the format of files published on the 

World Wide Web to display links, texts, graphics and attached 

media. 

hyperlink is the connector between one piece of information in a document 

to another section of the same document or to another document 

that may be on or part of the same or different area. 

browser is the application that allows the user to search, find, view and 

manage information over the Internet, for example,Internet 

Explorer, Mozilla Firefox, or Opera. 

pdf files is a file format for document exchange over the Internet. 

elearning  is a form of learning through the use of online technologies. 

mlearning is a form of learning through the use of mobile technology, such as 

mobile phones. 

virtual learning 

environment (VLE) 

is an environment designed to support learning and teaching. It 

normally works over the Internet to provide uploading of content, 

assessment, communication, return of students' work, peer 

assessment, administration of student groups, collecting and 

organising student grades, questionnaires, tracking tools, etc. 

While originally created for distance education, VLEs are now 

most often used to supplement the face-2-face classroom. 

email is a method of composing, sending, receiving storing and 

forwarding messages over the Internet. 

eportfolio/electronic 

portfolio/digital portfolio 

is a collection of reflective electronic evidence of learning records 

assembled and managed by a learner used for multiple purposes. 

In an online environment and over time, the portfolio can be 

maintained dynamically.The evidence can be presented in 

Microsoft Word, as Adobe PDF files, images, multimedia, blog 

entries, and hyperlinks.  

digital camera is a camera that takes still photographs or video, or both, and 

records images digitally. 

icons is an image, picture, a sign or representation that stands for an 

object in computer programs. 

Computer/software 

programs 

are instructions for a computer. 

zipped file is a data compression, to reduce file size, or store information as-

is. 
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Laptop/notebook 

computer/ 

notebook/notepad 

is a small mobile computer. 

USB (universal serial 

bus) stick 

is a data storage device with a storage capacities typically range 

from 64 MB to 32 GB or more.  

Scanner is a device that optically scans printed text, images, handwriting, 

or an object, and converts it to a digital image.  

floppy disks is a flexible ("floppy") data storage medium. 

copy Is the process of duplicating blocked text, particular files or 

images. 

paste Is the process of positioning text or graphics in a location, after it 

has been copied or removed from another location. 

morphing is the process that changes (or morphs) one image into another 

through a seamless transition. 

edit is the process of adding, changing, or rearranging data 

cut Is the process of reducing, cutting down or discharging 

information in a file.  

wordprocessor is a computer program with specifically modified typewriting 

facilities that deals with text based material 

spreadsheet is a computer worksheets in which numbers and text are entered in 

rows and columns. 

breadcrumbs represent a way of steering or moving through a website path 

without using the 'back' button. Their purpose is to help a user to 

figure out where they are within the site, and they offer links to 

move to previously viewed pages. 

Shortcut buttons help streamline movement within a file, instead of possibly 

navigating through several menu layers to get to the function. 

Surfing the net is to casually and randomly explore a series of websites in an 

unrehearsed manner.  

graphics are images or pictures such as symbols, drawings, diagrams, 

photographs and clip art  

storyboard is a series of panels roughly depicting scenes, that visually 

represent the content. 

synchronous 

communication 

is communication where the sender and receiver share information 

which is constantly being transmitted. The communication takes 

place in real time online between two or more people in unison.  

asynchronous 

communication 

two-way communication in which there is a time delay between a 

message being sent and received. 

online community/ 

virtual community/ e-

community 

is a group of people that primarily interact via computer network 

communication media rather than face to face, for social, 

professional, educational or other purposes. 

Web 2.0  a perceived transition of the Web from a collection of Web sites to 

a full-fledged computing platform serving Web applications 

blogs are short for Web logs. Blogs are publicly available web pages, 

with personal views and links expressing the opinions and 

observations of users. They are online journals where users post 

thoughts, comments or news in a chronological format. Updates 

are often frequent and done on a regular basis.  

wikis A wiki is a website that allows visitors to add, remove, edit and 

change content, typically without the need for registration.  

Internet banking Banking customers conduct banking transactions over the Internet 
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ICT Software Applications 

 

 

Application/Programs  

Hyperstudio is a multimedia authoring tool which provides a simple 

method to combine varied medias.  

Paintshop is a graphics editor.  

Microsoft office suite Is a desktop application for Windows and Mac with 

some combination of Word, Excel, PowerPoint, Access 

and Outlook along with various Internet and other 

utilities. The applications share common functions such 

as spell checking and graphing, and objects can be 

dragged and dropped between applications. Microsoft 

Office is the leading application suite on the market. 

Microsoft Word is a word processing program used to create, edit, 

format, and save documents. 

Adobe Conversion is a pdf (portable document file) converter that converts 

files into read only and the reader can not add 

information to the file. 

Adobe Acrobat Is a software program that allows you to create pdf files 

which can be examined and printed by anyone even if 

they don't have the original software used to create the 

file.  

Photoshop is a professional image-editing and graphics creation 

software. 

PowerPoint is a  presentation software that creates slides, handouts, 

notes, and outlines, for producing slide shows that can 

incorporate text, graphics, video, animations, etc. 

Microsoft Publisher is a desktop publishing application from Microsoft.  

Microsoft Excel is a spreadsheet program that can perform numerical 

calculations and bookkeeping tasks.  

Microsoft Frontpage is a website creation and management tool to create and 

manage web sites.  

Kidpix is a drawing program aimed at children.  

WebCt online management system that allows educators to 

create web sites for courses that enhance or deliver 

course instruction. The system aids students in their 

classes by creating, managing, organizing, and housing 

a Web-based learning environment.  
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Chapter One – Change 

 

Introduction 

 
In the mid 1950s, the launching of Sputnik, the coming of television and satellite 

communications, and the beginning of information and communication technologies (ICT), 

were formative aspects of what has come to be called the ―information age‖ (Castells 1996). 

What followed was an ―exploding capacity to create, transmit, and transform information with 

technologies‖ (Romano 2003, p. 49). Internet technology has fundamentally altered the 

technological and economic landscape of the twenty-first century and more people have become 

involved in the creation, management, and transfer of information than in any previous 

economies. Consequently, an economy built on information rather than manufacturing and 

production has emerged (Romano 2003).  

 

Government policies worldwide are constantly being reviewed and repositioned to cope with an 

expanding global marketplace, and the potential for enhanced social interaction and community 

participation (Smith 1999) through the utilisation of expanded communications technologies has 

been increasing. Australia is no exception, especially in the field of education, where the 

introduction of ICT into the educational curriculum is under way and has been encouraged by 

various government bodies (DEST 2001). Experienced teachers have not, however, been fully 

enculturated into the new environment. Like many other professionals, teachers have been 

forced to accept that knowledge acquisition is central to cognition and metacognition, both of 

which have increased in importance and value (Jochem, Van Merriënboer and Koper 2004; 

Bitter and Pierson 2002; Gardner 1981) in this education revolution. Such acquisition presents 

itself as a major challenge to be met over the next decade so as to achieve prosperity, 

productivity, and human capital investment (Rudd and Smith 2007). 

 

Many teachers have embraced ICT and utilise them within their classrooms. Like other workers 

in governmental agencies, many teachers have realised the need to be knowledgeable, skilful, 
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and able in applying ICT effectively and efficiently (Anderson 2004). Some lack the 

confidence, skills and knowledge, but nevertheless rate their acquisition highly as a professional 

development need (Hargreaves, Comber and Galton 1996). Over the years, professional 

development based on ICT tool acquisition has engaged many, but not all, teachers. ICT 

learning by teachers has been a long-neglected field, and with it the reference to the pedagogical 

and andragogical theories in relation to learning and teaching that incorporate ICT. Still, even a 

finely-honed tool does not necessarily guarantee that a practitioner will improve the quality of 

the output, or that the end user will be more satisfied. 

 

Background to the study 
 

With the explosive abundance of technology, its globalisation, and the emphasis its presence 

places on lifelong learning (European Round Table of Industrialists 1995), teaching, like many 

other professions, has transcended the traditional learning environment. For example, the United 

Nations Educational, Scientific and Cultural Organisation (UNESCO) entered the third 

millennium with a new interdisciplinary project – ―Learning Without Frontiers‘‘ – which gives 

the use of ICT a high priority. The European Union declared 1996 the ―Year of Lifelong 

Learning‖ (Hargreaves and Evans 1997, p. 50); educational bodies in a number of developing 

countries, particularly Africa (Chere-Masopha and Bennett 2007), began to investigate learning 

and teaching developments in the new milieu. Australia has not lagged behind, and national 

government bodies such as the Department of Education, Science and Training (DEST) and 

Department of Education, Training and Youth Affairs (DETYA) as well as state governmental 

education departments have entered the field, advocating that ICT needs to be an integral part of 

learning (DEST 2000, now the Department of Education, Employment and Workplace 

Relations).  

 

The Australian Government has provided a number of reports on the subject, including: 

―Australia‘s Strategic Framework for the Information Economy 2004-2006‖ (DCITA 2004); 

―Making Better Connections‖ (DEST 2001); ―Teachers for the 21
st
 century‖ (DEST 2000); 

―Learning for the Knowledge Society‖ (DEST 2000); ―In Backing Australia‘s Ability‖ (DEST 
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1999); and ―The Adelaide Declaration on National Goals for Schooling in the 21
st
 Century‖ 

(DEST 1999). Other government initiatives include the continuing ―Australian Government 

Quality Teacher Programme (AGQTP)‖ (DEST 2000) which sees ICT proficiency as one of the 

foundation skills for continued educational success in the knowledge society and information 

economy. When the issues raised in these reports are taken into consideration alongside ―Higher 

Education at the Crossroads‖ (DEST 2002), and the recent speech, ―A Higher Education 

Revolution: Creating Productive, Prosperous, Modern Austallia‖ (2008), by the Deputy Prime 

Minister, Julia Gillard – both of which are important documents to the present research project – 

new approaches and initiatives can be seen to be essential for ensuring better education, social 

inclusion, and work opportunities for Australians. Innovative approaches that can ―inject 

diversity, choice and the highest quality‖ (Gillard 2008) of education through the resourcing of 

higher education, are required to restore educational equity for students, and foster the capacity 

to critically reflect on and understand the changes brought about by the information age. Further 

monitoring approaches, provision of courseware (the instructions), and knowledge management 

(the informational strategy) are needed (Rosenberg 2001) to cater for the mooted ―Education 

Revolution‖ (Gillard 2008). The substantial number of older workers, including many teachers, 

whose career education occurred prior to the ICT revolution and who are unfamiliar with the 

new technologies‘ intricacies, must also be factored in.  

 

The majority of practicing teachers in Austalian schools today did not receive pre-service 

training in computer use, yet they have experienced increasing expectations that they will 

incorporate computer technology into their teaching (Russell and Bradley 1997). Professional 

development programs (Hacker and Niederhauser 2000; Russell and Bradley 1997) have been 

proposed, trialled, and in some cases implemented. Yet despite this, many teachers often feel 

threatened by this new world; they have a high computer anxiety which is further exacerbated 

by comparison with the often excellent computer skills of their students (Phelps and Ellis 2002). 

 

More than ever, understanding the mind and identifying the learning process (Kolb 1984) play 

paramount roles in the ever-changing communities of the twenty-first century. These two 
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explorations need to be robust and intelligent enough to meet future challenges in the 

information age. As learners work and solve problems together, their enculturation into this new 

age, and the reconstruction of environments appropriate to their learning, lie at the heart of 

transforming the collective learning process. The success of such enculturation is most 

important since it ―play[s] a large role in shaping the development of individual minds; and 

individuals‘ thoughts and deeds serve to maintain or to alter the cultural milieu‖ (Wells and 

Claxton 2002, p. 3). However other factors are significant for the understanding of their learning 

itself, and include analyses of the devices used, the learning processes themselves, the necessary 

abilities learners must bring to the classroom, and the emotional and intellectual developments 

learners need to achieve specific goals in learning. 

 

Challenge for Teacher Educators 
 

This research is mindful of the problems facing teachers entering the new digital age and likens 

their experiences to the tribulations that confront immigrants who travel from the familiar 

homelands of their youth to reside permanently in a new homeland. Evidence will be offered in 

what follows to cement the aptness of this analogy and the term ‗digital immigrant‘, will be 

used to metaphorically describe teachers making the transition into the new lands of the 

information age. It is an intellectual immigration rather than a geographical one, but the 

similarity of emotional experience each group undergoes provides valuable ground from which 

to observe and analyse such a transition. 

 

A major challenge for teacher educators is to understand how experienced teachers are 

‗immigrating‘ to the information age and, consequently, how they individually learn and acquire 

the necessary information, knowledge, and skills required for teaching in the twenty-first 

century. According to Gardner (1994) the purpose of education is to increase understanding of 

content and context. The teacher educator attempted to understand the teachers‘ learning and 

teaching environment and encouraged them to do action research in their workplace. This study 

follows a group of digital immigrant teachers as they attempt to increase their understanding of 

ICT. It endeavours to understand and report on teacher learning itself, and particularly for those 
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teachers who have extensive teaching experience and are self-assured about the practical aspects 

of their practice, but who have limited ICT knowledge and skills exposure. They are ―digital 

immigrants‖ (Prensky 2001) who have come later in life to the digital age, and for whom the 

digital world is to all intents and purposes, a foreign land. 

 

The participants in this research are the digital immigrant teachers who grew up and entered 

their profession before digital technologies were commonplace in homes and schools. They 

frequently lack confidence or are uncomfortable in their dealings with ICT. Like many 

geographical immigrants, they have had to learn new and creative ways to enhance their 

survival in what is to them new and unfamiliar territory. They have entered the third 

millennium: a time and place where the acceleration of knowledge has allowed communications 

and the application of information to be disseminated with lightning rapidity. In order to fully 

participate in the new technologically rich society in which they find themselves, digital 

immigrant teachers must actively engage in the construction of their own authentic and 

purposeful learning. To aid these teachers in their learning about ICT, an understanding of the 

teacher learning process is imperative (Oosterheert and Vermunt 2003; Wheeler 2001), and 

more specifically the manner of learning when acquiring the knowledge and skills required by 

this new milieu.  

 

Setting the Scene for the Study: A New Way of Learning 
 

The research responded to the newness of the learning experienced by these teachers by 

recognising that no assumptions could be made about their approaches to learning. The research 

sought to describe the teachers‘ learning in general, their learning of the unfamiliar ICT domain, 

their use of ICT and if their developing confidence in ICT application would result in any 

change in their pedagogical understanding or practice. 

 

The group of teachers participating in this study enrolled in a Bachelor of Education (Primary 

post-registration) course at an Australian university. Designed to allow teachers with a three-
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year Diploma of Primary Teaching to complete and upgrade their qualifications to degree status, 

the implementation of the course was conceived as an integrated action learning project, 

drawing on action research principles to examine and improve classroom practice (Victoria 

University 2003). This study follows a cohort of sixteen teachers enrolled in the program.  

 

The course‘s teacher educator emphasised action learning within the spirit of collaborative 

action research and reflective practice as outlined in the university handbook. The course 

objective was to enable three year trained teachers to complete their undergraduate degree in 

Education. ―The course is open to full-time, part-time replacement or emergency teachers who 

will focus their action research on their and community-based classrooms, working on 

curriculum organizational and technological aspects of education.‖ (Victoria University 2003, p. 

26). The units of the course consist of action research, curriculum policy and practice, 

curriculum in the primary school and school experience relating to teacher‘s workplace 

experiences will be required. Consideration was given by the teacher educator to the fact that 

these experienced teachers were adult learners who had many years of teaching experience 

themselves, and so were able to incorporate their past experience and knowledge through the 

method of action research to reflect upon their newly-acquired experience and knowledge 

(McNiff January 2001). 

 

The course constructed a way of learning that was new for the teachers in this study. Their 

recollections of previous university classrooms were of formal lecture theatres where, as 

Penelope one of the participants pointed out at the beginning of the research, they would just sit 

and listen to some guy (quote from the participant‘s comments during observation). In contrast, 

this newly-constructed university-learning environment applied practical action research to 

encourage participative and reflective practice focussing on the teachers‘ work through various 

assigned projects. And of course, ICT was introduced as teachers were learning for the 

information age. They were learning about ICT and its applicability in their workplaces. Their 

projects and course work introduced them to the use of a number of software applications 

including email, Internet browsers, and proprietary software programs such as HyperStudio, 
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PaintShop Pro, Microsoft‘s Office Suite, and other classroom applications. The action research 

projects enabled them to learn the software applications and teach their students these 

applications. Teachers found that learning in this environment was so different from what they 

experienced previously and was not restricted to the traditional university lecturer orientated 

approach. Instead, in this instance, a general different learning approach was observed, and 

teachers were learning about ICT and how to apply it in their classrooms. 

 

This type of unexpected university learning and teaching approach and because of their lack of 

familiarity with ICT these committed and highly professional teachers faced a personal and 

professional quandary. They, in effect like many of their colleagues, were the displaced persons 

(Panich 1988) of the knowledge economy: they are experienced, but technologically naïve, 

teachers who need to be introduced to the cultural practices of the information age while they at 

the same time meet the enculturation pressures and challenges of learning and teaching the skills 

of computers (Tyner 1998). Some of these experienced teachers are simultaneously trying to 

overcome an unfortunate technophobia (Brosnan 1998). Because of failed attempts at the 

introduction of ICT into their classrooms ―many have high computer anxiety and low computer 

self-efficacy, which is further exacerbated by the high level of computer confidence of their 

students‖ (Phelps 2003, p. 3). It is within this context of self-perceived inadequacy that they 

decided to undertake their journey, to immigrate, into the information age. This research 

attempts to map these teachers‘ learning experiences against the frameworks of Kolb‘s (1984) 

learning styles and modes of learning, and Gardner‘s (1983) multiple intelligences. However, as 

will be seen, these frameworks do not account for the dynamic nature of learning and teaching 

that was observed. New opportunities for analysis and insight were presented by Vygotsky‘s 

theoretical ideas which provide a richer and more informed basis for the interpretation of the 

data collected. 

 

Focus of the Study 

 

This study focusses on the learning of sixteen teachers who had general classroom teaching 

experience, but who were unfamiliar with ICT. The study observed teacher learning about ICT, 
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how teachers were learning with ICT and integrating it into their workplaces. The study 

observed teacher learning in the university classroom. David Kolb‘s (1984) theory of 

experiential learning provides an obvious model against which to investigate their modes and 

styles of learning as adults. It was anticipated that the application of Kolb‘s framework would 

enable the research to reveal how teachers, as adult learners in an action research environment, 

processed, accommodated and demonstrated their understandings of learning and the learning of 

particular ICT knowledge and skill.  

 

In this environment, these experienced teacher learners exhibited diverse abilities. As a result of 

this observation, Howard Gardner‘s (1983) theory on multiple intelligences as abilities was 

incorporated into the study to observe how these teachers approach learning ICT. Gardner refers 

to abilities as multiple intelligences that students employ to attain educational goals in a 

learning structure. Although Gardner discusses children‘s learning, he makes a universal claim 

to learning: everyone can learn and they learn in many and diverse ways.  

 

Initially, Laferrière‘s (1997) model of professional development was used to establish how 

digital immigrant teachers move through the different phases of learning ICT. The Victorian 

Department of Education‘s ―Learning Technologies Capabilities Matrix‖ (1998) analytical 

framework – as required by the employer of most of the teachers – was used as a reference to 

establish the ICT skills of these teachers. However, the model and matrix became insignificant 

as the study progressed and the teachers extended their technical skills.  

 

On the other hand, it became apparent that Vygotsky‘s (1962) concepts of social interactive 

learning and teaching in a cooperative and scaffolded zone of proximal development [зона 

ближайшего развития] (Vygotsky 1999) provided a more relevant approach to the data 

collected. Vygotsky describes the zone of proximal development (ZPD) as the ―distance 

between the actual developmental level as determined by independent problem solving and the 

level of potential development as determined through problem solving under adult guidance, or 

in collaboration with more capable peers‖ (Vygotsky 1978, p. 86). In the ZPD, under the 
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guidance of the teacher, individuals shape and fashion their learning environment with the 

prospect of becoming self-directed, lifelong learners. Although Vygostky in his work discussed 

mainly children‘s learning, his theories have also been applied to apprenticeship learning (Lave 

and Wenger 2003). The mention of ―more capable peers‖ by Vygotsky himself implies a more 

general potential for the application of his ideas. The present study utilises these ideas in 

relation to adult learning environments. 

 

Therefore, the three frameworks from Kolb (1984), Gardner (1983) and Vygotsky (1999; 1962) 

were chosen to guide the research and the data gathering and analysis.  

 

This research applies a qualitative participant observation methodology to assist in the further 

development and understanding of the learning processes, abilities, and developments displayed 

by the digital immigrant teachers in a mixed mode of learning in higher education. Mixed mode 

delivery entails face-to-face interaction as well as online delivery. In this case the teacher 

educator met the teachers for a designated time during the academic year in a university 

classroom. The other component of the delivery occurred when the whole group transferred to 

online mediation: WebCt (Web Course Tools 1995). In this context, the central question which 

arose and led to the present research was: 

 

―How do digital immigrant teachers learn in the information age?‖ 

 

Aim of the Study 
 

The aim of this study is to answer the above question by generating and improving 

understandings of how digital immigrant teachers learn for the information age. Like all 

immigrants, the teachers in this study were experienced in other areas of life. However, the 

learning of these pre-digital practitioners had been acquired within another context. Therefore, 

this study aims to discover how teachers construct and acquire the necessary knowledge and 

skills they need to teach ICT in the knowledge economy and the information age.  
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The specific aims of the study were to investigate ways to: 

 improve understanding of the learning of the digital immigrant teacher in the 

information age; 

 develop a theoretical framework to support the understanding of the effect of ICT 

on further developments in teacher learning and ICT applications in teacher 

professional development education; 

 construct a framework for learning applicable to the digital immigrant teacher in the 

information age; and 

 open up the potential of lifelong learning for teachers through the use of ICT in 

their ongoing professional development. 

 

Concepts and relationships 
 

To answer the aims of this study, certain concepts and relationships need to be examined and 

defined. These include: 

 the modes of learning and learning styles in the information age; 

 the importance of multiple intelligences as abilities, in relation to experienced 

teachers learning in the information age; 

 the importance of emotional and intellectual development in learning and teaching; 

 the contribution ICT can make to the reconstruction of teacher professional 

development; and 

 the induction of digital immigrant teachers into the potential of the information age. 
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Research Design 
 

The central research question determines the aims, research design and methodology of this 

inquiry into experienced teachers who are learning for the information age. A qualitative 

research approach has been used to identify, explore, and resolve the central question, and to 

find meaning that has been reconstructed in a reflective, critical, sceptical, and imaginative 

manner. The focus of this study is the learning of experienced teachers with limited ICT 

exposure. The methods used to gather information about the learning were comprised of three 

activities: participant observation, interviews, and written documentation. At the end of the 

fieldwork, the teacher educator verified the analysis of data. 

 

Analysis of the data employed methods of qualitative research analysis and concept synthesis, 

coupled with content analysis, to constantly compare and contextualise all the facets of reality 

depicted by the data. This complex approach was necessitated by the application of the 

extensive theoretical background, the broad framework of the study and the need to completely 

understand the phenomenon under examination in the broad and deep world of teacher 

education. The data was coded according to categories based on Kolb‘s learning process, 

Gardner‘s multiple intelligences as abilities and Vygotsky‘s terminology to reflect the 21 

observations during the field work, the three interviews, teachers‘ journals and their online 

interactions. 

 

Significance of the Research 
 

The significance of this study lies in its generation of new knowledge about experienced-teacher 

learning, and in particular teachers‘ learning and teaching and lifelong learning in their 

professional development. The challenge lies in the need to understand how experienced 

teachers learn in the information age; a time and place which is unfamiliar to them, since their 

former teacher education did not prepare them for the use of ICT. However, societal 

expectations are that they become technoliterate and incorporate ICT into their curriculum 

(Ramsey 2000). 
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Consequently, the outcome of this study has relevance to teachers at all levels and of all 

disciplines, as well as being of interest to practitioners of teacher ICT professional learning. 

Specifically, the outcomes of this focussed study of a learner-centred model have the potential 

to provide useful guidelines for structural change in further teacher ICT courses at university, in 

departments and schools of education, both nationally and internationally. Such change would 

inform and support the curriculum restructuring that is constantly taking place in schools and 

communities as they grow to incorporate and exploit the ubiquitous ICT. 

 

Contribution to Knowledge 
 

This research investigates educational practice with the aim of developing new knowledge about 

the learning of these digital immigrant teachers. It seeks to improve the understanding of 

learning in a teacher ICT professional development environment. It also develops a theoretical 

framework for further explorations of learning and ICT for today‘s pre-digital, trained teachers 

who are required to become digital users and possessors of ―digital literacy‖ (Gilster 1997, p. 6). 

There is also potential for this research to further the understanding of the learning process in 

teacher education more generally, as well as the integration of ICT into professional 

development practices in mixed-mode delivery. This study extends the potential of ICT to 

support experienced teachers in their lifelong learning, by enabling, and giving new meaning to, 

knowledge acquisition and the ways in which knowledge is generated and transmitted in the 

information age. 

 

Structure of the Thesis 
 

This thesis is structured into eight chapters. The first chapter introduces and contextualises the 

study. It presents the focus of the central question and the specific aims of the research. 

 

Chapter Two explores the adult learning literature relevant to this study, in particularly that 

work which informs teacher professional learning. It reviews recent views on adult learning and 

literacy, and presents the frameworks of Kolb (1984), Gardner (1983), and Vygotsky (1999) 

which underpin and inform the conceptualisation of this research within the sociocultural 
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context of ICT. The chapter examines the epistemology underlying this study and its 

connections to previous knowledge and concludes that learning in the information age is 

changing, and so we require new forms of learning (Jochem et al. 2004; Longworth 2003; 

Rosenberg 2001). However, the literature is silent on how experienced teachers with limited 

ICT exposure actually learn. An enquiry into understanding how digital immigrant teachers 

learn for the information age has been instigated. Although the literature review alerts us that 

there are changes in learning and literacy for the information age, it also points to a gap in the 

literature concerning experienced teachers‘ learning and their immigration to the technology of 

the twenty-first century. 

  

Chapter Three articulates the qualitative participant observation research utilised and the 

methods of collection, treatment and analysis of data. The methods incorporate participant 

observation in the university classroom, interviews at three points of the course – beginning, 

mid, and final – and teachers‘ written documentations with verification from their teacher 

educator. 

 

Chapter Four focusses on learning styles and the modes of learning (Kolb 1984) based on 

descriptors which inform the process and orientation of learning for teachers. It is concerned 

with how teachers learn in the ICT university classroom: ‗pushing ICT buttons‘, thinking 

through ways to apply software to practice, and finally, changing established practice. The 

chapter concludes with a discussion about the learning transformation of adult learners and the 

issues relating to Kolb‘s experiential learning model. 

 

Chapter Five considers the learning abilities (multiple intelligences) (Gardner 1983) that these 

experienced teachers utilised in their ICT learning. The ICT learning environment encourages 

learning abilities that differ from those displayed in the traditional university classroom. The 

chapter explores these different abilities and the multiple ways teachers learn ICT. It evaluates 

the diverse learning abilities and grapples with Gardner‘s conclusions about diverse abilities for 

the information age.  
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Chapter Six describes by recapitulation of the findings of previous chapters, how teachers are 

leaving the shores of past safety and journeying into the unmarked territory of the information 

age. The chapter is divided into three sections. The first section is a summary according to the 

frameworks of Kolb‘s (1984) modes of learning (Appendix L) and Gardner‘s (1983) multiple 

intelligences (Appendix M). The second section examines Vygotsky‘s sociocultural theory of 

learning. While familiar concepts such as scaffolding and the Zone of Proximal Development 

(Vygotsky 1978; 1962) were relevant to the explanation of the learning development of the 

teachers participating in the research, they were not the primary connections to Vygotsky‘s 

learning model. The continuing process of struggle and accomplishment experienced by the 

teachers over the year prompted an exploration of Vygotsky‘s learning theory. Learning as a 

process in which struggle led to accomplishment became explicable only by reference to lesser 

known elements of Vygotsky‘s (1999) sociocultural theory: learning as a continuous process 

involving perezhivanija (переживания) – an anxiety or apprehension associated with a new 

learning experience; especially if the experience is felt keenly and often taken to heart when 

enduring new learning experiences and mislenija (мышления), which was translated as 

―thought‖ in 1962 from Vygotsky‘s 1934 original; however ―thought‖ can also be translated as 

―duma‖. But, in the case of this research, mislenija has greater significance because it involves 

more than thought, it involves the making sense of an environment and in this situation - the 

learning environment (Appendix N). These insights led directly to a consideration of the 

underlying conditions for the learning, and the changes in learning practices, which the third 

section of the chapter presents as a complex interpersonal and personal working out of 

Vygotsky‘s powerful ideas about scaffolding, language, and Zone of Proximal Development 

(Vygotsky 1987). 

 

Chapter Seven examines and reports on the analysis of the data in accordance with Vygotsky‘s 

(1999) theory of uchit (yчить) – learning and teaching – as it appeared in this study at three 

learning moments: pushing buttons (P), applying software (A), and changing practice (C). 

Furthermore, the chapter discusses the role of learning and teaching in teacher education as 
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these experienced teachers with limited ICT exposure gained their ‗digital citizenship‘ and 

entered the information age.  

 

Chapter Seven also discusses the new form of learning and teaching as observed in this study, 

which transforms the traditional university classroom. The teachers became responsible for their 

own learning, educating and re-educating themselves within their Zone of Proximal 

Development. Together with their peers, they supported each other as they extended their 

learning boundaries. Additionally, the teacher educator took on a new role, helping to establish 

an inquiry community, where the teacher students constructed their own information and 

knowledge.  

 

Chapter Eight, the final chapter of this dissertation, builds on the previous chapters, and in 

particular Chapter Seven, to summarise the findings. It suggests implications and makes 

recommendations for future ICT teacher professional learning. Additionally and more 

specifically, it makes suggestions for experienced teachers‘ ICT professional education in the 

information age. 

 

Generally, the culture of teachers‘ learning is changing and, therefore, it is critical to understand 

and observe how experienced teachers learn for the information age. Tertiary education for adult 

learners and, in particular teacher education, should take into consideration learners‘ years of 

experience, values, and beliefs to enable the development confidence for learning in the 

information age (Davies 2005). Furthermore, the research confirmed that experienced teachers 

were self-assured about their practices, despite lacking ICT competence. This study points out 

the possibility for innovation and improvement of teacher professional development that its 

findings may prompt. 
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Chapter Two – Literature Review 

 

Introduction 
 

This chapter explores the literature that informs the research. The chapter reviews the theoretical 

underpinning of how people learn, drawing on the works of Kolb, Gardner, and Vygotsky. It 

aims to outline the current understanding, within sociocultural contexts, of the processes and 

developments related to teacher learning; the ways in which teachers learn and the abilities they 

display. It also reviews a number of topics related to this research, namely: teacher professional 

learning, learning and literacy in the information age, andragogy (adult learning), digital 

immigration, and digital citizenship. 

 

This chapter displays the connections between teachers‘ learning, action research, and the work 

of three theorists: Kolb, Gardner, and Vygotsky. It examines action research, focussing ―on 

change processes, participation, and reflection‖ (Phelps 2002, p. 4), relevant to the practical 

environment for teachers‘ learning in the university classroom of this study. Firstly, the chapter 

reviews the literature that justifies the research question undertaken. Then it reviews the 

theoretical frameworks, before discussing teacher professional learning. Finally, this chapter 

examines the immigration metaphor in the context of change in the information age.  

 

Section One: Justification for Research 

 

The research question ―How Digital Immigrant Teachers Learn for the Information Age?‖ 

evolved through the observation of change in learning and teaching. The information age has 

brought about change (Romano 2003; Castell 1996) in most aspects of daily life and has created 

many challenges for people in all areas of work and life. Specific to this research, it has meant 

that there is pressure on schools and teachers to ensure that young people, and teachers 

themselves, have the knowledge and skills necessary to operate effectively in the new 

information age (Potomac Knowledgeway 1999, p. 1). Although some experienced teachers 

have found that they do not have the need for professional competency in ICT, many have 
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perceived a need to embrace these new technologies and have become digital immigrants 

(Prensky 2001a) in order to survive in the new digital environment. 

 

The digital immigrant teachers in this research are teachers with many years of teaching 

experience and accumulated knowledge in their teaching areas. They are self-assured about the 

practical aspects of their teaching and, for many, this practical experience may be their 

foundation for learning (Boud et al. 1993; Kolb 1984; Dewey 1963). The accumulated years of 

professional work and adult learning by experienced teachers transform their experiences into 

knowledge (Kolb and Kolb 2003). When these teachers learn, their knowledge is attained by a 

number of approaches, including action based on reflection.  

 

The university handbook provided to the participants of this study (Victoria University 2003) 

identified the offered course as having an action research ethos, requesting practitioners to learn 

from experience (Dewey 1963) and by doing (Lewin 1946). During the course, participants are 

asked to reflect on their actions in order to improve their practice (McNiff January 2001; 

Kember 2000; Whitehead 1998; Dick 1997; Stringer 1996; Carr and Kemmis 1986; Dewey 

1963; Lewin 1946) within real contexts (Dick 1997; McTaggart 1997). Practitioners inform and 

improve their practice, by reflecting on their practice, and this reflection enables them to solve 

particular teaching concerns based on situational evidence (McNiff 2001; Whitehead 1998; Carr 

and Kemmis 1986). The aim of the action research approach is to play out ideas in practice as a 

means of increasing knowledge about learning and teaching (Kemmis and McTaggart 1988). 

According to Akdere (2003) and Schön (1983) learning and teaching are improved by 

reinforcing, modifying, or changing perceptions. Perceptions are based on systematic 

observation and reflection through actions and processes that coexist and work simultaneously 

in solving problems and learning in practice. The processes are based on experience and 

practice – and reflection on that experience and practice – in a continual process whereby an 

understanding and development of pedagogical theory is reached.  
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Research Context 
 

This research follows a group of teachers as they learn about ICT in an environment which 

supports an action research approach to professional learning. The expectation in the post-

registration course of teacher education is that teachers undertake action learning-based inquiry 

which focusses on an environment that allows them to plan, reflect on, observe, and improve 

their practice (Kemmis and McTaggart 1988). McNiff and Whitehead (2005) recommend that 

improvement in practice requires action, and to obtain evidence about particular concerns, 

teachers should ask a number of questions. For example, Whitehead (1998, p. 1) proposes 

teachers ask: ―How do I improve my practice?‖. The descriptions and explanations are for the 

individuals‘ own learning; to enable them to ―create, [and] constitute their own living 

educational theories‖. These theories explain and emphasise the present action and effective 

reflection – what has been termed ―knowing-in-action‖ (Schön 1983, p. 50) – in order to 

understand, explore, and hypothesise about the present action so to improve practice. By 

hypothesising, a ―greater emphasis [is placed] on developing and valuing a deeper 

understanding of teaching and learning and [it] does so by addressing the theory-practice gap in 

a meaningful way‖ (Loughran 2007, p. 595). 

 

Action Research for Teacher Learning 
 

In action research, learners learn from, and reflect on, experiences in order to make sense of and 

improve their practice. Kurt Lewin (1946), credited with first coining the term ―action research‖ 

(Checkland 1981), describes it as research into the conditions and effects of social action 

involving a ―spiral circle of steps‖, comprised of planning, action, and fact finding about the 

action (Smith 2001). In Dick‘s (1997) and McTaggart‘s (1997) view, the spiral structure 

encourages change, improvement and understanding of knowledge in real context. Similarly, 

Kember (2000) and Whitehead (1998) view action research as a cyclical process concerned with 

a social practice that aims towards improvement and participation as determined by the 

practitioners. In the sociocultural context (Gardner 1983; Vygotsky 1962), practitioners 

question and re-question so they may understand and make sense of their individual practices 

(McNiff 2001; Kember 2000; Whitehead 1998; McTaggart 1997; Carr and Kemmis 1986).  
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Loughran (1996) advocates that action research involve a number of steps, in which teachers 

collect data, and analyse and reflect on that data, and then, by making sense of current issues 

through that reflection, act on and improve practice (Johnson 2005; Stringer 1996; Wadsworth 

1998; Lewin 1946). Group reflection can also improve practice (McNiff 2001; Argyris and 

Schön 1974), especially if that reflection is based on underlying pedagogical theory. McNiff and 

Whitehead (2005) argue that this constitutes not only action but also research in that it is an 

exploration of new meaning and change in the experiences and the learning processes. 

Consequently, when pedagogical principles are examined there is improvement in professional 

learning. 

 

Nevertheless, there are those who argue that action research is a controversial and inappropriate 

form of inquiry (Kock, McQueen and Scott 1997) because it does not contain the rigorous 

approach of established universal and permanent principles of scientific research methodology 

(Lincoln and Guba 1985). It is further argued that action research has neither the form nor the 

rigor of systematic inquiry about practice, but is fuzzy and emergent. Bogdan and Biklen (1992, 

p. 223) point out that action research lacks clarity and impartiality, and practitioners marshal 

evidence to study practices for change rather than conduct a ―systematic collection of 

information‖. Hence, they say, action research relies solely on the researcher rather than on 

intellectual frameworks for its objectivity and procedures.  

 

Kock et al (1997, p. 2) do argue that action research can be considered to be experimental even 

though the researcher does not have ―a strong control over the environment being observed‖. 

While traditional research methods see ―researchers enquire into other people‘s lives and speak 

about other people as data, …action researchers enquire into their own lives and speak with 

other people as colleagues‖ (McNiff 2001, p. 15). Action researchers monitor real situations to 

evaluate the usefulness of the practice within their context, and the impact on student learning 

(Huberman 1993), instead of researching an issue in the sterile world of the laboratory: the real 
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world becomes the laboratory where they reflect on the situation, solve problems, and generate 

new knowledge (McKay and Marshall 2001) in which experience becomes important. 

 

Traditional epistemologies separate practice and practitioners, since ―epistemology informs 

traditional kinds of theory which maintain that practice may be described and explained as an 

objective phenomenon‖ (McNiff 2001, p. 27). Conventional epistemologies view theory as an 

abstract body of knowledge that informs practice; a ―theory-into-practice model‖ (McNiff 2001, 

p. 19). Donald Schön (1983) points out that there is a need to rethink traditional epistemologies; 

if we intend to pursue ‗new forms of scholarship‘. Thinking along the same lines, McNiff 

(2001) points out that the action research model, meant for continual social change, informs 

professional education today; and she further states, like many action researchers, that practice 

informs knowledge, and is situated in social and work life issues.  

 

Despite the rebuttals, an action research approach, by clarifying and challenging everyday 

individual and diverse work practices, can be a valuable learning strategy. It can assist the 

learning and teaching of each practitioner who learns in multiple ways (Gardner 2004; 2001; 

1999). Consequently, the approach occurs when teachers discover challenges in their social and 

work life context. Here they can observe and intervene (Kock, McQueen and Scott 2006) to 

make improvements and changes, and thus learn from their experiences and pass the new 

knowledge to their colleagues. For the kind of effective teacher professional learning observed 

in this study, knowledge can be seen as an entity that is not separate from practice. Rather, it is a 

process of evolution (McNiff 2001) with variables mandating certain opportunities, conditions, 

times, and processes (Hargreaves 1994). Moreover, the spirit of action research involves 

studying real, individual and diverse classroom contexts, so that practice may be understood, 

and problems and their possible solutions explored (Johnson 2005; McNiff, Lomax and 

Whitehead 1996).  

 

Action research was deemed an appropriate framework for the participating teachers in this 

study of professional learning: they were able to rethink and relearn from their practical 
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experiences. The approach was an important component in the teachers‘ learning. Yet despite 

the fact that its application in this sociocultural setting allowed teachers to reflect on and 

improve their practices, a full examination of action research‘s importance is beyond the scope 

of this thesis. Indeed the application of Kolb‘s, Gardner‘s, and Vygotsky‘s frameworks proved 

more significant in the understanding of these experienced teachers‘ professional learning.  

 

Connections 
 

An action research approach aims to improve and change practice in a social context and not 

merely provide assertions. Kolb (1984), who bases his theory of experiential learning on action 

research in an adult learning environment (and whose framework will be examined in more 

depth later in this Chapter) claims that abstract concepts, which constitute theory, are formed by 

doing, by action and by reflection. Dewey (1910/1974), upon whose work Kolb partly based his 

experiential learning theory, proposes the non-didactic transmission of information, the 

fostering of conversations and reflection on experiences, as the pathways for solving problems 

through the use of suggestions, hypothesising, reasoning and testing. Dewey (1963) suggests 

that learning results from reflection on experience and writes that scientists and workers in other 

areas provide the empirical background and evidence to support theory and convictions. Thus, 

Dewey‘s approach itself works within a conceptual framework (Checkland 1981). 

 

The process of inquiry and reflection by practising teachers undergoing a learning experience 

may lead to reconstruction, reconsideration, evaluation, and analysis (Biggs 2003; Loughran 

1996) and so enable the discovery of new features in the action and new directions for action in 

the practice. Learning from experience and action research can result in a more self-reflective 

and self-renewing order, and this will occur when individuals perform thoughtful research on 

their practice. 

 

Whilst Kolb‘s framework helps us to consider the impact of action research as a learning tool, it 

does not take into account the various learning approaches and abilities attributed to learners. 

This is particularly relevant as the teachers in this study are also learners, so their university 
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learning should have a critical framework that reports and responds to learners. Therefore, 

Gardner‘s work is helpful here, since he claims a universal application for his model of learning, 

and since his multiple intelligences as abilities accommodate diversity amongst learners.  

 

Gardner (2004; 2000; 1999) stresses that individuals process and learn information in multiple 

ways. This processing and learning of information mirrors the ways that individuals perceive, 

reflect on, store and organise information. He (1993) also points out that individuals require 

different types of intelligences or abilities in particular cultures. Consistent with this 

understanding, the teachers in this study will be seen to require certain abilities to survive, 

thrive, and solve problems in an ICT culture.  

 

Multiple intelligences allow the valuation of a variety of approaches to solve particular 

problems (Gardner 1994) and create different products using various capacities (Gardner 2000; 

1983). Individuals solve problems, construct new knowledge and learn new skills within 

particular cultural contexts (Gardner 1993), especially when the assistance offered is congruent 

with the cultural settings (Gardner 1998). In this study, the learners are encouraged to solve 

particular diverse concerns in real life situations in order to make a contribution to their 

environments.  

 

Although Kolb and Gardner present theoretical frameworks for understanding learning, learning 

itself may be different for these experienced teachers in this particular context. The learning 

environment of this study was culturally dissimilar to the traditional university environment in 

which teacher educators deliver the content and learners are passive recipients of information. 

Educational theorists recognise this form of learning and teaching in traditional didactic 

contexts, a practice denoted by Vygotsky (1999) as uchit.  

 

Vygotsky (1999) also identifies the emotional and intellectual developments learners undergo in 

such an environment and labels them perezhivanija and mislenija. The emotional struggle, 

perezhivanija, represents the fears and uncertainties encountered in a new situation and can also 
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be translated as ‗apprehension‘. This kind of emotional experience is often a consequence of 

uncertainty in a new situation or results from negative attitudes towards a particular 

phenomenon, for example, and in this case, technology. Breck (2002) refers to this fear as 

―mechaphobia‖ or the fear of machines. That is, participants fear the technology and may not 

necessarily relate well to particular aspects of its usage. However, once they ‗make sense‘ of 

and understand the situation their emotional experiences change. Vygotsky (1999) names this 

intellectual development mislenija or ‗making sense‘. For example, when participants are given, 

or comprehend, a reason to understand technology and its role, they react differently to it and 

their attitudes to the situation change. With this change of attitude comes a point at which they 

make sense of the situation. To put it succinctly, the emotional and intellectual developments 

participants undergo influence how they learn and make meaning of learning and teaching 

(uchit) within a given context. 

 

Vygotsky, Kolb, and Gardner investigate learning in real sociocultural contexts to enable the 

solving of problems and facilitate functioning in society. Each examines learning in a different 

context. Kolb examines the learning process of adult learners in corporate situations. As a 

psychologist, Gardner probes into learning abilities in institutions. The psychologist Vygotsky, 

a noted teacher and lecturer, explored learning in special education (Vygodskaya 1995) within 

the framework of the Soviet Revolution following the First World War. These theorists all 

concern themselves with learning in real life contexts. Therefore, in conceptualising this 

research and its unfolding within a real ICT university learning context – a context in which 

experienced teachers with limited ICT exposure were struggling to immigrate into the 

information age – these three authors‘ (Kolb 1984; Gardner 1983; and Vygotsky 1999; 1962) 

theoretical frameworks became significant.  
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Section Two: Conceptual Frameworks 

 

Kolb‘s, Gardner‘s, and Vygotsky‘s frameworks became logical choices in understanding adult 

learning in the process of immigration to, and survival in, a diverse and ever-changing digital 

environment, by reason of their applicability in real learning contexts. 

 

Kolb and Adult Learning 

 

Adult learning is seen by some as ―continuing education – continuing in the sense of applying 

systematic learning processes to the particular demands and interests of adult life‖ (Jarvis and 

Griffin 2003, p. 37). David Kolb (1984) contributes greatly to our understanding of adult 

learning process and writes extensively about experiential learning (Gold and Evans 1998). 

Experiential learning involves direct participation in the learning rather than merely reflecting 

about the phenomenon being learned. It involves a cycle of making sense of active experience 

by reflecting and theorising about that experience (Kolb 1984). In teacher professional 

development this learning cycle describes ―the process for recording continuous professional 

development, through taking time to capture, record and implement learning‖ (Pickles 2007). 

Malcolm Knowles (1970) focusses on adult learning or ‗andragogy‘, ―in which adult learners 

are encouraged to reflect upon their experience and share their biographies of experience rather 

than simply accept the authority of text‖ (Fenwick 2001, p. 4). 

 

Kolb (2000) states that the experiential learning cycle has its intellectual origins in Dewey 

where the emphasis is on continuous learning situated in experience. Dewey (1974) rejects the 

traditional model of education in which teachers drive education and learners are passive 

recipients of knowledge. In his work, Kolb captures Dewey‘s concept of learning through 

continuous experience and also incorporates Lewin‘s (1946) ideas concerning active adult 

learners who undertake action in a social setting. Kolb (1984) states that learners reflect on and 

evaluate the consequences of their actions. In addition to Dewey‘s philosophical pragmatism 

and Lewin‘s social psychology, Kolb (1984, p. 2) turns to ―Piaget‘s cognitive-developmental 
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genetic epistemology … to obtain a unique perspective on learning and development‖, a 

perspective in which the interaction of the person and the environment is important. 

 

For Kolb (1984), learning is a continuous process involving experience, reflection, interaction, 

and experimentation in the development of abstract concepts. He writes that ―learning is the 

process whereby knowledge is created through the transformation of experience‖ (Kolb 1984, p. 

38). This transformation involves the experience of the learners, rather than their merely 

listening to a lecture given by the teacher educator. The adult learners begin by asking ―What 

did I observe during this experience?‖ and proceed to theorise based on the observed patterns, 

before reaching the question ―What is the significance of my doing and observing, and how can 

I apply it to my practice?‖. 

 

Learning and development in Kolb‘s framework involve a variety of learning styles and include 

the notion of modes of learning. Kolb argues that one learning style often dominates, and that 

adult learning tends to occur through the transformation of experience to knowledge (Kolb and 

Kolb 2003). His framework also recognises the way an individual deals with ideas and 

situations in everyday life. People learn by doing, and from experiences and practices, which are 

then transformed into knowledge (Kolb 1984). According to Kolb and Kolb (2003, p. 7): 

Experiential learning is a process of constructing knowledge that involves a creative 

tension among the four learning modes that is responsive to contextual demands. The 

process is portrayed as an idealised learning cycle or spiral in which the learner ‗touches 

all the bases‘— experiencing, reflecting, theorising and acting — in a recursive process 

that is responsive to the learning situation and what is being learned.  

They go on to say that: 

Non-dominant modes of learning are expressed in work and personal life. Development 

through these stages is characterised by increasing complexity in adapting to the world 

and by increased integration of the dialectic conflicts between Abstract 

Conceptualisation (AC) and Concrete Experience (CE) and Active Experimentation 

(AE) and Reflective Observation (RO) (Kolb and Kolb 2003, p. 7).  
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Figure 1 represents Kolb‘s (1984) framework consisting of four learning styles: 

accommodative, divergent, assimilative and convergent. Each learning style is characterised by 

two modes of learning. An accommodative learning style consists of concrete experience and 

active experimentation; a divergent learning style consists of concrete experience and reflective 

observation; an assimilative learning style consists of reflective observation and abstract 

conceptualisation; convergent learning style consists of abstract conceptualisation and active 

experimentation (Figure 2).  

 

Figure 2: Learning Styles and Modes of Learning 

 

For Kolb, learning occurs in a cycle beginning with immediate or concrete experience. Learners 

then progress to reflective observation, that is, thinking about the experience and theorising 

about the abstract concepts connected to it. Next, learners actively participate in and experiment 
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with the experience. In regard to teachers, Kolb (1984) suggests that teachers are active 

participators who exhibit accommodative learning styles with the accompanying concrete 

experience and active experimentation modes of learning. 

 

Modes of Learning 

 
Kolb (1984, p. 69) describes each mode of learning and attributes to them specific 

characteristics: 

Concrete experience focusses on being involved in experiences and dealing with 

immediate human situations in a personal way... People with a concrete experience 

orientation enjoy and are good at relating to others... and being involved in real 

situations. 

Reflective observation focusses on understanding the meaning of ideas and situations 

by carefully observing and impartially describing them. People with a reflective 

orientation enjoy thinking about the meaning of situations and ideas and are good at 

seeing their implications. 

Abstract conceptualisation focusses on using logic, ideas and concepts…, a concern 

with building general theories… A person with an abstract conceptual orientation 

enjoys and is good at systematic planning, manipulation of abstract symbols, and 

quantitative analysis. 

Active experimentation focusses on actively influencing people and changing 

situations. People with an active experimentation orientation enjoy, and are good at, 

getting things accomplished. They are willing to take some risks to achieve their 

objectives. They also value having an impact and influence on the environment around 

them and like to see results.  

 

Added to the four basic modes of learning, Kolb (1984) states that there are four ways of 

relating to the world which he terms: accommodative, divergent, assimilative and convergent. 

Their characteristics are described below (for further details, see Appendix K):  
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Learning Styles 
 

After examining students‘ learning styles and their respective learning fields, Kolb and 

Goldman (1973) state that if these are matched to the learning environment, students would be 

more committed to their individual learning. Kolb and Fry (1975) confirm this and propose that 

matching environments with learning styles produces more productive learning. Kolb (Kolb et 

al. 1971, pp. 35-36) presents his four basic learning styles as follows: 

 

The convergent learning style relies primarily on the dominant learning abilities of 

abstract conceptualization and active experimentation ... They prefer dealing with 

dealing with technical tasks and problems rather than with social and interpersonal 

issues ... 

 

The divergent learning style has the opposite strengths of the convergent style, 

emphasising concrete experience and reflective observation. The greatest strength of 

this orientation lies in imaginative abilities and an awareness of meaning and values … 

The emphasis in this orientation is on adaptation by observation rather than by action … 

 

In assimilation, the dominant learning abilities are abstract conceptualization and 

reflective observation. The greatest strength of this orientation lies in inductive 

reasoning, in the ability to create theoretical models, and in assimilating disparate 

observations into an integrated explanation … this orientation is less focused on people 

and more concerned with ideas and abstract concepts. Ideas, however, are judged less in 

this orientation by their practical value … 

 

The accommodative learning style has the opposite strength of assimilation, 

emphasizing concrete experience and active experimentation. The greatest strength of 

this orientation lies in doing things, in carrying out plans and tasks, and in getting 

involved in new experiences… 
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It is worth reiterating that although Kolb writes extensively for the corporate world and not 

specifically for education, he does contextualise learning in society (Kolb et al. 1995). As 

Tennant (1988, p. 105) remarks: "as a rule of thumb the model provides an excellent framework 

for planning teaching and learning activities and it can be usefully employed as a guide for 

understanding learning difficulties, vocational counselling, academic advising and so on". In 

supporting the application of his theory of learning, Kolb (1971) developed an inventory in 

which learners rate their own learning style by designating a mark on the mandala (Figure 1). 

However, studies like Newstead‘s (1992) indicate that the reliability of Kolb‘s Learning Styles 

Inventory (LSI) is low and the underlying factor structure is not in agreement with what is 

predicted. Therefore, while this study found value in Kolb‘s formulation of learning modes, his 

LSI was not used in this study. 

 

Although his works have generally been well received, critics of Kolb‘s theory point out that his 

work pays insufficient attention to the process of reflection. But his work is useful in planning 

activities and checking effective engagement (Boud et al. 1993). Although Kolb (1984) 

developed the experiential learning cycle for the corporate world, Zuber-Skerritt (1988, p. 4) 

supports its use for teacher professional development, because ―this kind of self professional 

development is directly relevant to the teachers' needs; and as one academic put it, it is active, 

productive and creative in practice‖. 

 

Jarvis (1987, p. 119) argues that learning styles are for ideal learners, and that in reality, ―very 

few people are ideal learners‖. He points out that ―some significant conceptual and 

methodological difficulties in the literature on learning styles are yet to be resolved‖ (p.120). 

For instance, Jarvis (1987) and Brookfield (1986) point out that Kolb‘s concept of preferred 

learning style is a comfortable way of learning, and that learners need some exposure to non-

preferred learning styles to feel some kind of disorientation or challenge in their learning. For 

example, Powell and Reiff (1993) found that pre-service teacher education students‘ challenge 

was coping with technology, and that they expressed a negative attitude to computers, even 

while exhibiting a reflective learning mode and successfully completing their computer 
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subjects. Brudnell and Carpenter (1990) also found that learning styles may assist teachers in 

identifying students‘ less favourable attitudes to Computer-Aided Instruction (CAI) but asserted 

that this knowledge did not improve students‘ learning processes in the culture of the ICT 

environment. Tennant (1997) and Jarvis (1987) go on to point out that Kolb‘s cycle does not 

take into account cultural experiences and conditions, and they assert that its empirical support 

is weak. Rogers (1996) includes purpose, intention, goals and choices in his variation of the 

Kolb‘s model, and proposes at least three modes of learning instead of Kolb‘s two modes 

(Rogers 1996, p. 110). Generally though, the above authors value the concept of Kolb‘s 

experiential learning cycle for planning and thinking, while simultaneously acknowledging its 

limitations. 

 

Gardner and Multiple Ways of Learning 
 

Other factors besides attitude can influence learning. For example, different ways of learning or 

certain abilities can be more valuable in, or suitable to, different environments. The ability of 

individuals to learn in multiple ways is central to Gardner‘s theory (1983), and as a psychologist 

he studies ―the mind from as many different perspectives as possible‖ (Larsen 2002, p. 9). He 

expands the parameters of intelligent behaviour to include a diversity of human abilities and the 

concept of learning in many ways. Gardner‘s work on multiple intelligences, as abilities, is an 

important tool in understanding the different ways teachers learn ICT. 

 

Multiple Intelligences 
 

Gardner‘s theory of multiple intelligences (1983) states that problems are solved in multiple 

ways in particular cultural settings. Originally, he recognised seven intelligences in his study of 

intelligence. 

 

These postulated intelligences can be defined as follows: 

verbal intelligence is the ability to use with clarity the core operations of language. 

People with linguistic intelligence have a sensitivity to the meaning of words and are 

proficient in conveying information.  
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logical intelligence is the ability to handle chains of reasoning and recognise patterns 

and orders as in a science. People with this intelligence use abstract symbols/formulas, 

outlining, graphic organisers, numeric sequences, calculation, deciphering codes, and 

problem solving to achieve goals.  

musical intelligence is the ability to appreciate musical patterns, compose musical 

tones, pitches and rhythms, and perform musically. 

kinesthetic intelligence is the ability to use ―one‘s whole body or parts of the body 

(like the hands…) to solve problems‖ (Gardner 1999, p. 42) and ―experiment in an 

active way‖ (Gardner 2000, p. 196) and handle objects adroitly. People with kinesthetic 

intelligence use activities that involve physical manipulation of devices and actions to 

achieve goals. In ICT, the physical action involves control of fingers sensitive to 

movement to manipulate devices; such as, computer keyboards, a mouse or other 

mobile devices. Gardner does not specify the devices of technology; but by moving a 

mouse by hand or actually using the keyboard to key information, the operator is using 

hand and fingers to solve problems and write on the screen. Additionally, Grow (1990) 

argues that the act of writing is different enough from the act of sitting at a computer to 

be regarded as kinesthetic activity in which he states that in writing ―a high degree of 

fine motor control‖ is often found. In 1998, Dickson (p. 1) commented that ―computers 

rely mostly on eye-hand coordination for their operation … key boarding and the use of 

the mouse or touch screen. This kinesthetic activity reinforces learning and makes the 

student an active participant in the learning process.‖  

visual intelligence is the ability to perceive the world accurately and to act to re-create 

or transform aspects of that world. A person with visual intelligence uses activities that 

involve art, pictures, sculpture, drawings, doodling, mind mapping, patterns/designs, 

colour schemes, active imagination, imagery, and block building to achieve goals. 

interpersonal intelligence is the ability to understand people and relationships. These 

learners think by bouncing ideas off each other. They use activities that involve group 

projects, division of labour, sensing others' motives, receiving/giving feedback, and 

collaboration skills to achieve goals. 
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intrapersonal intelligence is the ability to access one's emotional life as a means to 

understand oneself and others and is exhibited by individuals with accurate views of 

themselves. These learners use activities that involve emotional processing, silent 

reflection methods, thinking strategies, concentration skills, higher order reasoning, 

centering practices, and meta-cognitive techniques to achieve their goals. 

 

Gardner believes that there are many other intelligences depending on the realms of a particular 

context (Gardner 2004). He argues (1999) that several multiple intelligences, namely the 

logical, intrapersonal, and kinesthetic intelligences are simultaneously employed to solve the 

challenges of learning in any given technology context. 

 

Gardner (1983) does not clarify the operation and application of each intelligence to a particular 

goal, but merely identifies and describes them. He admits that there is an element of subjective 

judgment in identifying the particular intelligence utilised, and that this judgement is prey to 

situational criteria (White 2000). Central to Gardner‘s definition is recognition of Piaget‘s 

influence of developmental theory in which the learner‘s intellectual abilities develop and an 

―end-state‖ (Gardner 1993) results. He also follows Chomsky‘s linguistic structural 

development from simple linguistic abilities to sophisticated expressions (Gardner 1983). The 

learner begins with simple expressions and progresses to complex structures of language. 

 

Development of Multiple Intelligences 
 

During the course of his exploration into the different ways of learning and the different abilities 

employed in learning, Gardner – like Piaget (1970) who for many years worked with Binet but 

became more interested in reasoning processes than in performing intelligence tests – examined 

and was dissatisfied with Binet‘s definition of intelligence (1904). In response to a 

governmental request to create an intelligence test, Binet developed a set of items that tested 

attributes, ranging from sensory discrimination to vocabulary knowledge, for ‗at risk‘ 

elementary schoolchildren. These tests became the norm and were ―administered quite widely, 

thanks to the efforts of Lewis Terman at Stanford University‖ (Gardner 1991, p 2). Like Kolb 
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(1984), Gardner (1983) was influenced by Piaget‘s thoughts on experience, reasoning processes, 

and human knowledge, where intelligence is seen not as an innate internal quality but rather as a 

product of interaction between a person and their environment. This results in his development 

of a theory of multiple intelligences.  

 

Gardner proposes that humans come to an understanding of a topic using multiple ways of 

knowing (Gardner 2000). On a number of occasions (2004; 2001; 1999; 2000) he points out that 

human beings can learn in multiple ways, but that ―regrettably. …formal schooling often 

neglects these multiple ways of knowing‖ (Gardner 2000, p. 32) and merely utilises two forms 

of intelligences: the linguistic and the mathematical/logical. He also points out that educational 

culture, with the ascendancy of ICT, will shift traditional intelligences and permit individualised 

education with ―active hands on learning‖ and ―explicit step by step thinking‖ (Gardner 1999, 

pp. 44-43) through the use, by students of the future, of what he terms logical, intrapersonal, and 

kinesthetic intelligences. As a consequence, he says, educators will have to rethink and shift 

their educational goals and not concentrate solely on a single intelligence.  

 

For Gardner, education has two goals: ―[to] help students to become certain kinds of adults and 

[to] help students understand the major ways of thinking that have developed in the discipline‖ 

(Gardner 2000, p. 34). It is the latter observation that is of prime relevance to this study. One of 

the ―major ways of thinking‖ for students of the future, that is, for digital natives (Prensky 

2001a), is to further value the ―explicit step by step thinking‖ (Gardner 1999, p. 43) of logical 

ability. However, it is not solely this single intelligence that is relevant to the students of the 

future; but, as Veenema and Gardner (1996, p. 75) propose educational goals should open up a 

different educational process, especially for those students ―who do not stand out in the 

traditionally canonical intelligences of language and logic‖ to begin acquiring the ―major ways 

of thinking‖ to attain educational goals. Multiple intellgiences ought to be valued and not solely 

the two traditional intelligences. 
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Gardner gives examples of approaches for learners to attain educational goals in the digital 

environment. Through the use of synchronous and non-synchronous media, and the employment 

of cartoons, graphics, and different scenarios educators can create simulations of human 

dilemmas and so enable the utilisation of interpersonal, intrapersonal, logical, and kinesthetic 

intelligences. An example would be the use of the Internet to assist students of history in 

making sense of documentation which they can then relate to events in today‘s newspaper. For 

example, if a cohort of the students were studying immigration they could scan the web for 

information about the first arrivals in Australian and the conditions of their immigration. Once 

they have the relevant information, they could compare these conditions to present day 

conditions for contemporary immigrants.  Another feature of web is that Cyber-communication 

can make the ―materials vivid, easy to access, and fun to play with – and they readily address 

the multiple ways of knowing that humans possess‖ (Gardner 2000, p. 35). 

 

Gardner (2000) considers intelligence as primarily concerned with the understanding of the 

content of learning. It is an ability to be used to reach an educational goal (Gardner 1993; Hoerr 

2000). It is not a certain type of curriculum nor a ―mode of assessment; rather it is a way of 

thinking about what transpires in any intellectual activity‖ (Gardner 1993, p. 227). Knowing and 

understanding the content of a curriculum involves having the necessary information and 

knowing when to use it to reach an educational goal that is valued in a particular culture.  

 

Gardner’s Method 
 

In his method, Gardner (1983) explores the way in which particular cultures value individuals, 

and the way that individuals create different products or serve their cultures in various 

capacities. Knowing and understanding the content of learning within a given domain involves 

having the necessary information and knowledge of when to use it; and possessing such 

knowledge brings acceptance. That is, after solving problems or fashioning products in a novel 

way, individuals are in turn accepted and valued by knowledgeable individuals within their 

discipline (Gardner 1983), and are then accepted into the domain. Walters and Gardner (1998, p. 

78), in their Catalyst Projects, find that ―novices [do] not make a sustained entry into the 
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domain when they work[…] on their own‖. However, if the task is inviting and they have 

considerable help, the novices complete the task within the cultural setting. This observation is 

relevant to the present study, since the teachers are themselves novices or new settlers 

attempting to immigrate into the cultural setting of the ICT environment. Gardner relates the 

importance of interpersonal abilities and the importance of assistance from more capable and 

knowledgeable individuals. Vygotsky (1987) too, writes about the importance of more capable 

individuals who assist novices, apprentices, and children in their struggles to solve problems. 

Gardner and Vygotsky agree that the operation of problem solving within a cultural context has 

to be acknowledged by the given culture for its core operation to be valid and significant within 

that culture‘s particular context. 

 

Some critics have viewed Gardner‘s list of multiple intelligences as problematic and Gardner 

(1993) himself points out that he has been criticised for his definitions. Morgan (1992) says that 

the multiple intelligences theory resembles a list of learning styles. Kornhaber and Gardner 

(2006) counter that some overlaps could occur but that Gardner‘s multiple intelligences are to 

be seen as tools or abilities, and that learning styles are used for the learning of processes (Kolb 

1984). Morgan (1996) describes each of Gardner‘s intelligences as abilities; as sensitivities and 

skills that support the many factors of intelligence which have traditionally proven beneficial to 

schools and teachers.  

 

Other critics, such as Eysenck (1998) and Sternberg (1985), view Gardner‘s definitions as 

problematic because his problem solving approach is adhoc, not scientifically-based and not 

grounded in empirical research (Waterhouse 2006; Smith 2002). Kaufman (2006), a 

traditionalist intelligence researcher, sees Gardner‘s definitions as non-substantial, since they do 

not have any form of testability. Gardner (1995) defends his definition and points to the 

numerous laboratory and field data that contributed to its development. Yet, regardless of the 

questions and issues surrounding Howard Gardner‘s notion of multiple intelligences, his 

definition has been valuably utilised within education to help educators to reflect on the learning 

of their students and, importantly for this research, on their own practice (Smith 2002). 
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Through his investigations and observations Gardner concludes that humans exhibit a number 

of abilities when functioning in society within a given cultural situation. Humans need different 

learning abilities in particular cultural contexts in order to solve the challenges of learning 

within that specific cultural environment. Recently, Gardner (2004, p. 141) writes of education 

that ―any topic of significance can be represented mentally in a number of different ways‖ and 

says that for him, entry into the topic includes the same sequential order that he advocated in 

1983. The sequence of intelligences is important to Gardner‘s work (1983, p. 31) and he begins 

it with logical and verbal intelligences because they ―are particularly important in the kinds of 

schools that we have today — ones that feature listening to lectures, reading, writing, and 

calculating‖. These activities and these ―kinds of schools‖ are also the environment in which 

Vygotsky‘s uchit occurs. 

 

Gardner and Veenema (1996, p. 70) regard abilities as multiple intelligences ―and these 

intelligences constitute the ways in which individuals take in information, retain, and 

manipulate that information and demonstrate their understanding (misunderstanding) to 

themselves and others‖. Learning on the individual level should be structured in a manner that 

allows students the opportunity to ―exhibit their understandings by means of media and 

representations that makes sense to them‖ (Gardner and Veenema 1996, p. 70).  

 

Beyond Kolb and Gardner 
 

Although Kolb‘s (1984) and Gardner‘s (1983) concepts identify and illuminate learning 

processes and learning abilities, it will be shown that they did not assist with the specific 

understanding of the observed developments and changes in immigration to the new world of 

ICT as observed by this research. That is, Kolb‘s and Gardner‘s frameworks do not sufficiently 

describe nor answer the original question of how digital immigrant teachers learn for the 

information age. To fully understand the meaning of experienced teacher ICT professional 

learning therefore, it is necessary to consider another framework that examines, and enables a 

closer alignment between, adult professional learning, action research, and the dynamics of 
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practice. Vygotsky‘s work (1999; 1962) considers all of these elements, and so it is deemed 

important for this study to explore their meaning and origins carefully. Although Hanfmann and 

Vakar originally translated Vygotsky‘s work in 1962, on returning to the original Russian 

(Мышление и Речь 1999; which the researcher read in the original) it emerges that three 

important concepts had been overlooked. These are: perezhivanija, mislenija, and uchit 

(Vygotsky 1999) and all are highly significant to understanding the nature of the learners in this 

study. 

 

Kolb, Gardner and Vygotsky approach learning from a different perspective. Kolb identifies 

learning through modes of learning and their processes, while Gardner illuminates certain 

human abilities and different ways of learning. Vygotsky (1978) on the other hand develops a 

sociocultural theory, where learning within a sociocultural context occurs along two planes: the 

intermental plan and the intramental plane. According to Resnick (1996) Vygotsky emphasises 

the collective and social roles in learning; she gives primacy to the collective and social role, 

while ignoring the individual role. The learner‘s enculturation is important in a social setting, 

and education must promote social rather than individual consciousness (Wertsch 1985). 

Therefore the individual is not seen as autonomous from the social group and the collective is 

larger than the individual. 

 

The next section discusses Vygotsky‘s concepts in relation to sociocultural theory and this 

study. Emotional (perezhivanija) and intellectual (mislenija) developments and the concepts of 

learning and teaching (uchit) became relevant to this study. 

 

Vygotsky and Sociocultural Theory 

 
In his short life (1896-1934), Vygotsky ―was attracted by everything that contributed to the 

development of culture and education‖ (Vygodskaya 1995, p. 5) within a sociocultural context. 

Vygotsky‘s theory is characterised by three general themes: development from the simple to the 

complex; attention to the higher mental functions; and the interpersonal and intrapersonal 
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interaction of learning (Vygotsky 1987; 1962). And Vygotsky, like Kolb and Gardner, is 

interested in the learning process within both cultural and social contexts. 

 

Vygotsky maintains that the higher mental functions – of which learning is one – have their 

origins in social interaction which leads to making sense (mislenija; мышления, Vygotsky 

1999) of learning in what he terms a learner‘s Zone of Proximal Development (ZPD). Mislenija 

is the ‗making of sense‘ which arises from interpersonal and intrapersonal interactions within a 

ZPD (Vygotsky 1999; 1987). Vygotsky (1978, p. 86) describes the ZPD as ―the distance 

between actual development level as determined by independent problem solving and the level 

of potential development as determined through problem solving under adult guidance or in 

collaboration with more capable peers‖. He advocates that learning entails both challenge and 

assistance. This notion of potential development is analogous to Krashen‘s (1982, p. 21) 

observation that ―[we] acquire,… only when we understand language that contains structure that 

is ‗a little beyond‘ where we are now‖. Vygotsky also concerns himself with the sociocultural 

environment of learning. Krashen, too, is cognisant of this and even anticipates Vygotsky‘s 

terminology when saying that we ―also use context, our knowledge of the world, our extra-

linguistic information to help us understand language directed at us … we acquire by ‗going for 

meaning‘, and as a result, we acquire structure‖ (Krashen 1982, p. 21). Learning and teaching in 

this way can be seen as relying on the connections between the people and context, and on the 

mediation of the cultural devices within a social environment. 

 

Vygotsky (1999) views the learning and teaching process (uchit) within a social context; as an 

interactive experience that translates from a simple to a complex involvement for learners, who 

in time internalise their knowledge acquisition. He argues that like thought and language 

(Vygotsky 1962), uchit does not exist on its own but denotes an interactivity between both 

learning and teaching that takes place within the Zone of Proximal Development. Indeed for 

Vygotsky, learning and teaching are not two separate entities. He bases this concept ―more on 

the European traditions (e.g. The Netherlands, Belgium, Germany and Scandinavia), ...focusing 
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on the relationship between learning and teaching such that one does not exist as separate and 

distinct from the other‖ (Loughran 2006, p. 2).  

 

In contrast to this ―European tradition‖ and to Vygotsky‘s (1962) view on learning and teaching, 

traditional didactic educational approaches like those inherited from England and practised in 

Australian universities, encourage learners to absorb ―ready-made [concepts] through a process 

of understanding and assimilation‖ (p. 82), rather than to develop and formulate true concepts in 

a non-spontaneous context. Hence Vygotsky‘s uchit concept is distinctive, in that he maintains 

learners make meaning of the content through a ―communication social contact‖ Vygotsky 

(1962, p. 18) provided by the cultural knowledge within the sociohistorical context (Lave and 

Wenger 2003). 

 

Vygotsky explores not only the intellectual and sociocultural aspects of teaching and learning, 

but also the emotional/affective tendency in speech, thought, and learning. He labels this 

tendency perezhivanija (переживания, 1999) and it is a concept which until recently was 

largely unknown outside the former Soviet Union. Perezhivanija describes the ways learners 

―perceive, experience, and process the emotional aspects of social interaction‖ (Mahn and John-

Steiner 2002, p. 3). It encompasses the interpersonal and intrapersonal dynamics of Gardner 

(1983) that assist learners in understanding and making sense (mislenija) (Vygotsky 1999) of 

their new knowledge.  

 

The particular social environment of this study was the university classroom in which teachers 

were attending to their professional learning through action research. It was an environment that 

had changed culturally from similar environments in the predigital era. In an attempt to 

understand this culturally changed environment, the next section investigates teacher 

professional learning, literacy and adult learning. These three topics are intrinsically related to 

teachers‘ learning, teaching and survival skills which support their immigration into the 

changing twenty-first century environment. 

 



 54 

Section Three: Teacher Professional Learning 

 

Within the traditional teacher professional learning environment of the university, the teacher 

educator plays a critical role as the disseminator of knowledge, and the recruiter and preparer of 

teachers for the school environment (Schwille, Dembélé and Schubert 2007). However, in the 

university classroom of this study other forms of learning in teacher education became evident. 

These offered many positive opportunities for teachers to reflect on their practices and to learn, 

both individually and collectively, by reconstructing and reorganising their experiences in order 

to add value to their work (McNiff 2001). According to McKenzie (1998) teachers add value 

and strengthen their learning as they grow, survive, and learn from experience and they do so by 

asking questions, describing events, and sharing knowledge. Ramsden (1992, p. 167) has further 

proposed that teachers should incorporate ―dialogue, structured goals, and activity‖ in learning. 

 

Similarly, Loughran (2006, p. 28) explains that by employing dialogue, teachers ―dissect and 

analyse the assumptions, practices and structures that together form the basis of … the 

construction and use of knowledge‖. Brookfield (2006, p. 255) refers to this analysis as a 

working philosophy of practice in which teachers establish ―a set of values, beliefs, insights and 

convictions about the essential forms and fundamental purposes of teaching‖. Teachers begin to 

organise their vision of what they are trying to do and endeavour to understand the importance 

of what they are doing. Therefore, they are not only doing, but also individually learning. 

Vygotsky (1962) stresses that learning is not an individual activity since there is the need to 

learn from ‖masters‖ (Lave and Wenger 2003, p. 56). He explains that these masters already 

possess technical mastery of their topic and that they teach apprentices, who in turn become 

masters and transfer their knowledge to younger apprentices (Lave and Wenger 2003, p. 56). 

This is in contrast to, for example, Fullan (1990) and Bennett (1987) who examine teachers as 

individual learners. They propose that technical mastery, reflective practice, research and 

collaboration are integrated in teacher professional learning. 
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(It should be noted here that the use of Vygotsky‘s ‗master‘ is a gender-neutral term carrying 

neither authoritarian nor paternalistic connotations. What is denoted by this term is a superiority 

of skills; a technical mastery of the various aspects of teaching and learning of a particular topic. 

Vygotsky wrote from and reflected his own social and historical milieu, and the unfortunate 

undertones that the word ‗master‘ may have carried should not be transferred to the current use 

of his terminology.) 

 

Rather than relying solely on the learning processes of the individual, Hargreaves (1994; 2003) 

and Cohen (2004) advocate that, in order to evaluate learning and teaching problems, learning 

should take place in collaborative communities that practise collective research. Brookfield 

(1995) also supports the idea of communities in which practitioners explore questions or 

problems, take action, and then reflect on the action. Such communities aggregate and identify 

activities that will engage participants in developing and sharing practices in a facilitative 

environment (Mayes and de Freitas 2007).  

 

Within a community of practitioners, Brookfield (1986, p. 10) asserts that ―praxis is placed at 

the heart of effective facilitation. Learners and facilitators are involved in a continual process of 

activity, reflection upon activity, collaborative analysis of activity, new activity, further 

reflection and collaborative analysis, and so on‖. Ramsden (1992) suggests that such reflective 

practice is an essential component of all professional endeavours. Sparks and Loucks-Horsley 

(1990) and Fullan (1997) emphasise the need for informal support structures and the cultivation 

of a reflective learning culture: one which incorporates networked collaborative communities 

that support learning domains, and encourage reflective practice (Brookfield 2005; Jonassen, 

Peck and Wilson 1999).  

 

Besides individual and community processes, teachers require certain capacities in order that 

they may experiment, explore, and make meaning of change. Fullan (1997) specifies a number 

of such capacities – collaboration, inquiry, mastery, and vision building – which he regards as 

prerequisites for individual teachers to become aware of change and to make meaning of the 
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change. The capacities can be achieved through a continual individual learning process which 

entails written commitment, the ability to modify ideas, the observation of each other‘s classes, 

and the reporting and discussion of issues and approaches. Huberman (1993) suggests that 

change requires time to in order that the individual may make meaning of it, and argues that 

change takes approximately two or more years to be realised. Generally, the above authors 

claim that if the prerequisites of available time, capacities, and support through communities 

and networks are met, there will be personal and social growth for teachers.  

 

Joyce et al. (1989), like Huberman (1993), note that successful teacher professional learning is 

tightly connected with the accomplishment of school improvement and effective innovations. 

McNiff (2000, p. 36), through her research reports that ―personal learning has influenced the 

quality of educational experiences for students, and has also impacted on wider institutional 

contexts‖. Sparks and Loucks-Horsley (1990) and Fullan (1997) suggest that teacher 

professional learning is not often practised well in schools or that it is not connected to the 

relevant underlying pedagogical theory. While all these issues are relevant in professional 

learning, researchers in ICT learning propose other models for professional development. 

 

ICT Learning Models in Teacher Professional Learning 
 

Several ICT professional development models have been devised to assist teachers in acquiring 

ICT competencies and skills. However, these have resulted in the encouragement of 

―technophiles‖ to dominate the ICT professional learning domain. For example, Laferrière 

(1997) recommends a six-phase model of teacher professional development aimed at technology 

integration and content proficiency within an education system. Teachers are to: develop an 

awareness of the network phenomenon; master the internet and intranet resources; see new 

possibilities for learning and teaching; establish new classroom management routines; direct 

project-based learning; and create knowledge-building communities. Cohen and Chinni (1999) 

also identify a six-stage model of ICT progression (Cohen 2000). Other models and matrices 

(Learning Technologies Teacher Capabilities Matrix, Department of Education, Victoria, 1998) 

have been devised that are concerned with benchmarking against minimal levels of abilities and 
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knowledge (ACODE 2006). As a result of these developments, some of the models have been 

used for quality assurance and accountability (Sachs 2003).  

 

Beynon and Mackay (1991) recommend paradigms for core technology competencies and 

skills, but do not attempt to proceed beyond the technical emphasis on how to use the 

technology. Knuth, Amenta-Shin, and Ciesemier (1999) propose some competency in computer 

and non-computer hardware, but they see competencies in software applications, multimedia 

presentation, and network tools as essential to the paradigm. These are all ‗technoliterate‘ 

requirements and play a secondary role in teacher development, and as McLaughlin and Marsh 

(1978) stress they have a transient effect since they do not approach the underlying pedagogical 

ideas assimilated in learning. Although these approaches have been employed as benchmarks, 

they have not provided the necessary pedagogical theory in relation to learning and teaching 

incorporating ICT.  

 

In contrast to the paradigms and models for promoting changes involving ICT, the work of 

O‘Rourke (2003, p. 286) contemplates the dimensions of ―educational change in relation to 

teacher professional learning and ICT… These dimensions [go] beyond technical skilling to 

develop a critical view of ICT‖. Although, the work examines the process of change and the 

required support for change in a facilitative and collaborative school environment, it does not 

examine how experienced teachers learn ICT within a formal university environment.  

 

Within the university setting, Laurillard (2006, pp. 76-77) advocates ―a cybernetic/adaptive 

model … through an apprenticeship programme [note the similarity to Vygotsky‘s concept of 

apprenticeship] to the idea of ‗the reflective practitioner‘ working within a ‗community of 

practice‘‖. McConnell (2006) further outlines the idea of community and cooperative learning 

through a sustaining network e-learning paradigm, in which cooperation and collaboration are 

encouraged. The latter paradigm is similar to action research where learning can be concerned 

with social practice and participation (Whitehead 1998; Kember 2000). However, whether this 

paradigm improves and changes practice needs further investigation. 
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Somekh and Davis (1996) advocate that teachers adopt action research to improve their 

practices by working along side students in the classroom, to support technical and higher level 

computer skills (Somekh and Davis 1996). Other researchers focus on ICT professional 

development for experienced teachers through courses initiated by employing authorities. 

Examples include: in the United Kingdom, the New Opportunities Funds (NOF) planned to 

invite and link commercial companies with universities and local authorities to provide ICT 

training to teachers in schools from 1999 to 2003 and ―80 percent of the UK‘s 450,000 teachers 

[completed] the New Opportunities Funds (NOF) programme on Information and 

Communication Technology‖ (Mirandanet 2004, page. 1). About the same time in Australia, 

individual states and their education departments provided ICT professional development also 

in the school environment: the New South Wales Education Department‘s Technology in 

Learning and Teaching (TILT); the Victorian Education Department‘s the Computing Across 

the Primary Curriculum (CAPC); and the Queensland Education Department‘s ―formation of 

online ‗communities of practice‘‖ (Pearson 2003, p. 51). The key priorities of the Australian 

initiatives were to ensure that experienced teachers acquired the technical competencies and 

capabilities of the respective software programs. Pearson (2003, p. 53), in his review, notes the 

prevalence of ―recent initiatives to learning about and with ICT in Australia‖. Whilst in the UK 

the priority was to ―cover classroom applications of ICT, not basic skills; online learning was 

emphasised, to introduce teachers to the National Grid for Learning (NGL)‖ (Mirandanet 2004, 

page. 1). On the whole, ‗technophiles‘ have attempted to ensure teachers acquire adequate ICT 

competencies and skills. However, these approaches have not included examination of the 

pedagogical theory applicable to ICT learning, nor have they adapted to change. 

 

Yet attitudes to professional learning are changing and, as evidenced by the Victorian 

Government‘s Blueprint (2003), teachers are increasingly asked to question and challenge 

concepts of teaching and learning, and to facilitate the adoption of student-centred approaches in 

their classrooms. Authorities are understanding that teachers need to be included in the 

interactions about teaching and learning and, in particular, in discussions about the acceptance 
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of new technologies, so that they can articulate their experiences and knowledge and ask 

reflective questions regarding their concerns (Davies 2005). There is also a growing recognition 

that learning communities encourage reflection and discussion, and that they assist in 

transforming and adapting learning to the rapid changes experienced in present-day society 

(Ramsden 1992; Brookfield 1986). So, according to McLaughlin and Marsh (1978), there is 

awareness that reflection and discussions on professional learning which incorporate 

pedagogical theory relating to ICT learning issues are essential, and are to be preferred to solely 

learning ICT skill-specific mechanics.  

 

Beauchamp (2004) discusses the ICT teacher learning transition and the need to gradually 

incorporate ICT into teaching practice as teachers increase their ICT confidence to interact more 

readily with the technology. ―Although [he states] it is ironic that children should be providing 

staff with free inservice training (INSERT), there remains an issue for teachers if children are 

learning to use the resources at quicker rate than staff‖ (p. 337). Therefore there is a growing 

realisation that teacher ICT professional learning needs to change, and in a way that promotes 

―attitude, values, and beliefs that develop confidence for ongoing learning‖ (Phelps, Graham 

and Kerr 2004, p. 2). Further, learning in the ICT domain needs to incorporate pedagogy to 

enable practising teachers to more fully understand their own practice and their students‘ 

learning in relation to ICT. For deliverers of teacher professional learning, it is essential that 

they understand adult learning theory or andragogy, as this will enable them to link learning 

processes and abilities within a social context, as well as to understand the emotional and 

intellectual developments that teachers experience as they learn and become literate users of 

ICT. 

 

Andragogy 
 

Andragogy as adult learning was conceptualised by Alexander Kapp, a German teacher, in 

1833. Although Kapp formulated this concept, Malcolm Knowles (1973) popularised it and 

subsequently became intrinsically linked with the concept (Smith 1999; 1996). According to 

Knowles, adult learners should be treated as individuals having years of experience and who 
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expect to be active participators who influence their own learning. Knowles (1978) stresses 

adult learners are self-directed and self-reliant. Kolb (1984, p. 6) demands ―that the relevance 

and application of ideas be demonstrated and tested against their [the adult learners‘] own 

accumulated experience and wisdom‖. In fact, adult learners – those over the age of 25 years 

(West and Hore 1989) –  expect a plan and structure in their learning and teaching, one that 

ideally would be negotiated in response to their personal and professional needs.  

 

Davies (2005, p. 22) argues that adult learners are interested in the ―why, what, and how‖ of 

learning and are concerned with appropriate pathways that are aligned with their life goals and 

internal priorities so as to motivate them to learn and solve problems. Knowles (1980, p. 44) 

asserts that adult learners ―experience a need to learn in order to cope more satisfyingly with 

real-life tasks or problems‖. 

 

In their real life tasks, adult learners accumulate a wealth of information, values, beliefs, and 

opinions. They tend to refer new knowledge and information to previously learned information 

and experiences. This processing and transfer of learning is central to understanding how 

individuals develop important competencies (Broudy 1977; Papert 1980; Singley and Anderson 

1989; Mayer 1992; Knowles 1998; Bransford et al. 1999). By developing and transferring 

competencies, learners become more aware of themselves and actively monitor their own 

learning strategies and resources (Zimmerman and Schunk 2001), as well as their understanding 

of the process.  

 

Thus, in this process adults acquire knowledge and information by interaction and facilitation 

that encourage self-direction (Fidishun 2006) and by experiential learning (Kolb 1984). Such an 

approach is essential for adults who wish to make choices and construct their learning 

(Brookfield 2006) at ―all levels, which is a fundamental requirement of lifelong earning in the 

knowledge economy‖ (Flew 2002, p. 50). 
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Adult Learners and Globalisation 
 

―Learner earners‖ are those adult learners who, in response to the growing global economy, are 

often mobile (Bjarnason 2004), highly-motivated, and transient in the employment they 

undertake. They include ―serving members of the armed forces, or business people traveling the 

globe, [or] individuals, who study at home after their workdays ends ... [They continue their 

professional learning often because their] professional bodies increasingly require their member 

practitioners to keep abreast of new methods and approaches‖ (Bjarnason 2004, p. 144). The 

expanding casualisation of the workforce has meant that teachers, as ‗learner earners‘, have also 

been increasingly required to keep their professional practice abreast of ICT developments and 

have been driven by the expectation that ICT be incorporated into their classrooms. University 

educators have been under particularly increasing pressures to incorporate ICT into their 

teaching and to adapt to globalisation (Bowles and Veltmeyer 2007).  

 

Globalisation in the contemporary world implies a transcendence of borders, be they cultural, 

economic, or national, and is facilitated electronically and instantaneously (King 2004) by the 

rising importance of digital communications. Globalisation as a concept spans ―cultural, 

technological, informational, environmental, and political transformation‖ (Jones 2006, p. 2). It 

is a multi-faceted process, which involves technology, people, economy, and knowledge across 

borders (UNESCO 2004). It also requires knowledge of the digitalised processes that distribute 

information beyond the boundaries of traditional university education (D‘Antoni 2007).  

 

Within the sphere of education, ‗learner earners‘ (Bjarnason 2004) are required to be upskilled, 

and are encouraged to actively participate and ―enable … competitiveness in a global 

knowledge-based economy‖ (King 2004, p. 57). Teachers and teacher educators have become 

increasingly aware of the growing importance of the globalised form of education. For 

university educators, the globalised world, and its reliance on ICT, encourages a rethinking of 

education in universities (Laurillard 2006); a shift to methods where adult learning is anti-

didactic and more student-centered (Mason 1998).  
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Literacy and Learning in the Information Age 
 

Learning for the ―net generation‖ has changed (Tapscott 1998), and the concept of literacy has 

expanded (Kajder 2007) beyond the dictionary definition of the ability to read and write (Turner 

1989), to include the use of new technologies (Bertram 2003) which incorporate a significant 

diversity of literacies (Snyder 2005; Kalantzis, Cope and Harvey 2003; Gee 2002; Bawden and 

Robinson 2002; Bawden 2001). In 1996 for instance, the New London Group introduced the 

concept of ‗Multiliteracies‘. Here, linguistic as well as cultural designs in multimodal forms are 

represented in dynamic relation to visuals, sounds, gestures, and spaces (Cope and Kalantzis 

2000). Cope and Kalantzis (1998) further argue that in the information age new technologies 

encourage new relationships between visual information and text, as well as bring new ways of 

retrieving and absorbing information. In other words, there is a fundamental difference between 

traditional print literacy and the new digital literacy. Gilster (1997, p. 6) who popularised the 

term ‗digital literacy‘ defines it as the ability to use and understand information in multiple 

electronic formats from a wide variety of sources via computers. Aviram and Eshet-Alkalai 

(2006, p. 1) state that digital literacy ―is usually conceived of as a combination of technical-

procedural, cognitive, and emotional-social skills … [that have] been conceived as a ‗survival 

skill‘, a key that helps users execute complex digital tasks effectively‖. 

 

In addition to expanding the definitions of literacy, the introduction of ICT has also expanded 

the definitions of learning (Gordon 2001; Breck 2002; Garrison and Anderson 2003; Laurillard 

2006; Corbeil and Valdes-Corbeil 2007). For example, Cohen (1998) and Salmon (2001) inform 

us that twenty-first century learners utilise new forms of representation, new cognitive skills, 

and new perceptions to construct meaning in the new world in which they find themselves. 

Research by Greeno and Hall (1997) and Salmon (2001) reveals that learning now requires 

different mental skills and capacities. For example, students use the process of inquiry to apply 

the activities to working, thinking and socializing outside the classroom rather than simply 

giving an answer, especially in science and mathematics. Students use simulation models to 

demonstrate their understanding of activities; they use tables, graphs, databases, words and 

equations to quantify information and change values in the simulation model. Therefore, student 
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communication is in multiple forms of representation. Kalantzis and Cope (2005, p. 3) introduce 

the concept of ―Learning By Design‖ at sites in Australia ―to meet the needs of the knowledge 

society in a globalised world‖, for ―learners who are increasingly immersed in digital and global 

lifestyles‖. They note that learners often design their learning around new identities, affinity 

groups, and networks, all based on deeply interrelated knowledge and skills (Gee 2002). 

Beetham and Sharpe (2007, pp. 7-8) coined the phrase ―design for learning‖ which they see as 

―the process by which teachers – and others involved in the support of learning – arrive at a plan 

or structure or design for a learning situation ...designed with a specific pedagogic intention‖. In 

so doing, they pose a crucial question for educators in the information age to ask of themselves: 

―How can I choose from, use, adapt, and integrate [the technology that] …  is available to me to 

provide a coherent experience for my learners?‖ (Beetham and Sharpe 2007, p. 8) 

 

New concepts, definitions, and designs are essential to the introduction of effective learning and 

teaching in the global era, and so certain strategies need to be developed to implement such 

learning; strategies which personalise and broaden knowledge and skills, and aim at the 

empowerment of ICT learners (Elder and Paul 1994) in the information age. According to Gee 

(2002) and Bowles (2004), this empowerment process reinvents learning, and a new learning 

culture and ownership is developed. Harasim, Hiltz, Teles, and Turoff (1995) and Anderson 

(2004) point out that strategies need to be employed in this new learning to aid the learner to 

cope with new experiences: with the option of time-shifting, place-shifting, and simulation that 

offer extended learning throughout the work life of the learner, and which expand learning 

beyond the limitations of the classroom and into ‗cyberlearning‘ (Rosenberg 2001; Bowles 

2004). According to Fidishun (2006, p. 3), cyberlearning is part of this new learning, and moves 

learners towards self-direction ―by giving them short, directed, concrete online tasks‖. However, 

self-directed learning is only one approach to learning and others should be considered.  

 

Harasim et al. (1995), Jonassen (1994), Leibernam and Grolnick (1996), and Warchauser (1997) 

alert us to other approaches in cyberlearning. They see great potential for collaborative learning 

since learners are enabled to experience many new facets of communication, such as: ‗many-to-
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many‘ communication; place and time independence; Computer Mediated Communication 

(CMC); and multimedia interaction. Laurillard (1997) argues for educational media to be used 

in a range of ways in order to encourage discussions, interaction, and reflection. She argues that 

such communications in an e-learning environment enable collaborative learning. Tang (1998) 

agrees, and points out that learners actively construct their knowledge through collaborative 

learning, and by participating in progressive discourses. Cyberlearning allows learners to 

support each other through their collaboration and sharing. 

 

Yet we need to be aware that the teacher educator‘s role changes in the e-learning environment 

(Laurillard 2002) to one where learning is active ―in a social context [and] in the Vygotskian 

tradition‖ (Laurillard 2006, p. 73). As we have noted, in the Vygotskian tradition the master 

teaches apprentices who then pass their knowledge and skills to less knowledgeable individuals. 

Harasim et al. (1995) point out that, with the introduction of educational media, the teacher 

educator‘s role changes to one of facilitation rather than direct instruction. Likewise, Feenberg 

(1999; 1993; 1989) identifies the teacher‘s facilitation role in e-learning as one of moderating so 

as to contextualise the learning. This allows the teacher educator to monitor and advise on the 

learning process and to oversee the weaving of discussions. Additionally teachers may act as 

problem solvers in the e-learning context and, by adopting a role where they are no longer the 

didactic instructor, encourage an environment where learning becomes more learner-centered. 

 

The learner-centered approach has been practised in schools since the 1960s when progressive 

ideas were being incorporated into education. Lewin‘s (1946), Dewey‘s (1963), Piaget‘s (1970) 

and Knowles‘ (1978) theories, to name just a few, all emphasise learner-centered approaches in 

various forms. Jarvis, Holford, and Griffin (1998) inform us that by the mid-1970s student-

centered education and lifelong learning were part of the establishment and taken for granted. 

However in higher education, the approach has not been as strongly evident as in pre-tertiary 

schools. Since the introduction of ICT and globalisation, there has been a rethinking of 

university learning and teaching approaches (Laurillard 1997). 
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So no single definition, concept, approach, or design has been undertaken to ensure that all of a 

learner‘s needs may be met. However, the use of an array of materials in a variety of ways can 

ensure different means of learning and encourage environments in which learners may develop 

strategies to acquire and construct their own ICT literacy and learning. In an attempt to 

understand the participants‘ learning in this context, the next section traces the cultural changes 

and digital immigration. 

 

Section Four: Changing Cultural Context of Learning  

 

As the new technologies weave their ubiquitous threads through the information age a changing 

culture within the learning context has emerged. Themes arising from the literature indicate that 

there is no longer an expectation that learning will be limited to instructions provided by a 

teacher educator, but rather that the learner has the right and responsibility to discover and tap 

into other resources, not least of which being community learning (Longworth 2003). Boud 

(2006) focusses on learning and teaching communities where collaboration encourages 

interaction and cooperation within a social context. When this occurs, learning becomes less an 

individual concept, and more a communal achievement. When entering the process of learning 

within a community, learners need diverse skills and different methods of approach. 

 

Kemshal-Bell (2001) and Harasim et al. (1995) propose activities where teams and relationships 

can be built by debates, definition matching exercises, text reading, and group discussions. They 

also propose that teachers engage their learners in brainstorming, mind mapping, research 

projects, case studies, role-plays, and practical and other activities. Teachers, they say, should 

adopt, adapt, and develop activities for specific learning and teaching contexts, since such 

activities foster collaborative and social constructive models of learning, in contrast to didactic 

knowledge transmission models. 

 

In 2001, the Australian National Training Authority (ANTA) developed a paradigm called 

―flexways‖, which recommended a number of strategies in relation to commmunity learning. 
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These range from mentoring and coaching, study groups and action learning, to project-based 

learning, experiential learning and electronic and virtual communities. The Authority 

encourages activities such as tutorials, work-place visits, conferences, workshops and courses, 

reflective practices, reading and research – and combinations of all of the above – to foster an 

inclusive and expansive learning environment.  

 

Naidu (2003, p. 179) recommends ―self-directed and real-life experiences, including interactive 

activities such as small group discussions, simulation games, project-based work, and 

collaborative problem solving activities to solve educational problems‖. All of these activities 

result in experiential learning that is culturally different from that of traditional learning; that 

demonstrates a shift from traditional cultural attitudes and expectations to active participation in 

learning. Subsequently and indeed consequently, there has been less satisfaction with traditional 

learning as educationalists realise the effectiveness of constructing meaning from engagement, 

with personal inquiry forming the basis for developing new knowledge. 

 

Prensky (2005, p. 1) advocates that ―21
st
 century schools need 21

st
 century technology‖. The 

technologies Prensky (2005, p. 4) proposes for pre-tertiary schools are also applicable to 

university environments, where ―some great future-oriented content (such as, for example, … 

nanotechnology, bioethics, genetic medicine, and neuroscience)‖ is ‗delivered‘ in interactive 

ways. In such an environment learning and teaching take on new paradigms and approaches 

whose impacts and processes lie outside the walls of established institutions. These paradigms 

transcend borders, as they occur electronically and instantaneously on the global highway (King 

2004) and within community learning. 

 

Digital Immigration 
 

Central to this study is the term ―digital immigrant‖ which is used to indicate the concept of re-

acculturation undergone by pre-digital teachers learning ICT. Although Prensky makes 

―grandiose claims that are entirely unsubstantiated with any evidence [and] presents no data or 

studies to back up his claims‖ (McKenzie 2007, p. 2), the metaphor is appropriate to this 
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research in explaining the immigration journey of experienced teachers. The notion is allied to 

Prensky‘s (2001a) delineation of pre-digital teachers and digital learners as ―digital immigrants‖ 

and ―digital natives‖ respectively. For Prensky, the digital native is that student who, having 

grown up with access to burgeoning communications technologies, finds the traditional 

classroom environment does not cater to his or her different learning abilities. For Prensky, this 

student speaks a different language and learns in a different manner to students of previous 

times. In this conception, learning for such students requires that their teachers embark on a 

journey of professional re-skilling that not only equips them with the knowledge they wish to 

impart to students with non-traditional learning proclivities, but also with the skills necessary to 

impart that knowledge. It is this journey from pre-digital ways and thought towards those of the 

digital native that constitutes the ‗immigration‘ here; it is an intellectual journey onto the new 

digital landscape.  

 

Here, it is important to note that the use of Prensky‘s immigration metaphor is just that: a 

literary device used to emphasise the attention of the research on the changes being experienced 

by the teachers. But in applying Prensky‘s terminology, the research is not accepting his 

argument that digital natives learn differently from digital immigrants. The research was, 

however, sensitive to the teachers‘ unfamiliarity with the world of ICT and used the digital 

migration allusion to acknowledge their trepidation in working with the new technologies. 

 

The introduction of ICT and the resultant cultural shift brought about change, and with it the 

expectation that experienced teachers will ‗immigrate‘ to the digital world. The metaphor of 

immigration is useful in explaining how these teachers, as new settlers ―with the intention of 

making a permanent home here … [and] hav[ing] the intention to become … citizens‖ (Benyei 

1961, p. 11), moved from a traditional to a learning-centred context. The metaphor also helps to 

clarify how teachers are required to adjust and adapt to the particular nuances of the ICT 

environment created in this study, and this in turn may relate to other areas of learning and 

teaching; but they may also be different. 
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Adapting to new environments and adjusting to change are often felt when people immigrate or 

move to a new environment or a new country. Jupp (1966) defines immigration as the 

movement of people, for permanent residency and for various reasons, from a foreign country to 

a new home. He points out that most immigrants have specific goals when they immigrate to 

become residents and eventually citizens of another country. They often take on ‗hands-on‘ 

activities and learn experientially. Frequently, they associate with each other, interact, and 

collaborate to achieve immediate and individual goals. As a result, ―immigrants seldom [blend] 

immediately into their new environment. They create ethnic communities [and] usually 

maintain contact with their homelands‖ (Osterhammel and Petersson 2003, p. 78). However, in 

order to survive, immigrants are forced to extend their interconnectedness, even though this may 

be minimal, within their new land. It would seem then, that the metaphor of immigration is 

particularly relevant to this study where, as will be seen, participating teachers exhibited 

analogous traits to immigrants who were tentatively embarking into a new environment. 

 

These teachers, like immigrants, bring an array of experience and knowledge from their 

previous terrain. The importance of their prior knowledge and experience is particularly relevant 

to their learning and adopting of knowledge in an ICT rich environment. Their transition to 

competence in ICT can be likened to the changes that occur when people immigrate 

geographically to another culture or country. The immigration perceived to be taking place 

during the course of this study, constitutes a foray into a new developing environment or age, 

one where experienced teachers with limited ICT exposure attempt to acculturate into the digital 

environment. Hopper (2006) points out that this environment, a process of globalisation in 

which ICT and the Internet are the pre-eminent tools, has readily exposed people to different 

experiences and a different interconnectedness. 

 

Digital Immigrant Teachers 
 

Experienced teachers are being exposed to a different environment and they have become 

digital immigrants. Digital immigrant teachers grew up before the introduction of digital 

technologies and the ICT culture into schools, and they are not necessarily confident or 
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comfortable with its customs and practices. They were pre-digital teachers, educated in the 

traditional university classroom and had not acquired digital knowledge and skills. Therefore, 

the challenge for these teachers is to survive, learn, and try to teach their own students – who are 

digital natives – in the information age. This is an age where information is ‗twitch switched‘, 

‗parallel processed‘, randomly accessed, graphics first, connected, active, and game played 

(Prensky 2003; 2001a). McKenzie (2007, p. 5) points out that Prensky oversimplifies the age 

and information communication, and stereotypes the digital natives who are much more varied 

in their use of technology (Bennett, Maton and Kervin 2008; Roberts, Foehr and Rideout 2005). 

Also he claims that Prensky knows ―little about schooling over the decades‖ which argued for 

engaged learning and an appeal ―to the senses [to spark] the curiosity of the young‖ (McKenzie 

2007, p. 5). Further Prensky claims technology has meant that digital natives speak in what is to 

all intents and purposes a foreign tongue for the digital immigrants. The digital immigrant 

teachers speak an outdated language (Prensky 2001) that is firmly anchored in a pre-digitalised 

world (Prensky 2003), and their learning too is mediated by traditional means (Prensky 2006). 

Bayne and Ross (2008, p. 2) see the digital native and immigrant discourse ―as dangerous for it 

places the teacher in a subordinate and impossible position; subordinate in technology 

knowledge and an impossible barrier between teacher and students, which both cannot be, and 

must be, breached by the teacher through her responsibility to change‖. 

 

As digital immigrants the experienced teachers of this study are trying to teach digital natives. 

The digital native is that ―native speaker of the digital language of computers, video games, and 

the Internet‖ (Prensky 2001a, p. 1). Digital natives are, by virtue of their familiarity with 

instantaneous computer processes, interested in immediacy; their motto is ―just do it‖ (Prensky 

2001a, p. 3). It is action which is of importance to them; they want to get ―right into the middle 

of things‖ (Prensky 2002, p. 2). They prefer to connect and interact with other learners 

hypertextually within computer-mediated environments (Prensky 2003), yet reflection plays 

only a minor role in their activities (Prensky 2001a). According to Owen (2004, p.1) Prensky‘s 

statements are a myth and the metaphor is a ―slogan for provoking argument. There have been 

clear social and cultural shifts that need to be investigated because they are deep and profound. 
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However, the slogan does not stand to inspection‖ and Owen gives examples of anecdotal 

evidence about teenagers‘ behaviour. By contrast, their teachers often reflect on their actions 

and learn in a Kolbian way where experience is valued within a cultural context. 

 

Prensky (2006) states that prior to experienced teachers being able to participate in the cultural 

context, customs, and practices of the natives, they need empathy and certain abilities to 

participate, and must know how to harness the digital tools. Prensky (2006, p. 1) does not 

specify the form of empathy required, nor which abilities, but does emphasise a shift in practice 

where ―teachers must practice putting engagement before content when teaching. [They must] 

…value and honor what their students know‖. He (2006, p. 2) suggests that teachers should 

collaborate with their students and be flexible so as to ―capitalise on students‘ individual 

capabilities and skills‖. Condie and Livingston (2007, p. 346) agree with this notion, pointing 

out that ―teachers need support to enable them to use technology effectively to support learning 

and to understand the importance of valuing, recognising, acknowledging, and building on 

students‘ own learning‖. 

 

Digital Citizenship 
 

In valuing and attempting to capitalise on students‘ capabilities and skills, in 1999, the Potomac 

Conference leadership series – which drew leaders from business, higher education and K-12 

education in the United States – began discussions on developing a collaborative regional 

initiative on the theme ―Digital Citizenship in the Digital Age‖. The intiative‘s overall goals 

aimed to: 

 Produce a technically literate and well educated student body and future workforce; 

 Empower the next generation with good citizenship, knowledge and skills; 

 Develop a model for regional collaboration that can be expanded into other 

applications of technology and instruction; 

 Provide for greater equity in educational opportunity across the region; 

 Raise the technological sophistication of teachers and other educators; 
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 Create an exciting opportunity for our children to become successful digital 

citizens. (Potomac Knowledgeway 1999, p. 1).  

 

Ribble, Bailey and Ross (2004, p. 2) continue the concept and define digital citizenship ―as the 

norms of behavior with regard to technology use‖. Further, they propose a cyclical process that 

involves four steps, namely: (1) Awareness, (2) Understanding, (3) Action, and (4) Deliberation. 

Users are to reflect on how they use technology as they move through these stages. 

 

In the United States, further attempts have been made to standardise the use of technology. The 

International Society for Technology in Education (ISTE) has developed a framework, for 

students as well as for preservice teachers, of National Educational Technology Standards 

(ISTE 2000). These standards, goals, and definitions focus on the empowerment of students in 

their relations to technology. Matrices and models have been proposed in Australia to 

benchmark against minimal standards (ACODE 2006). Much work has been done in the 

provision of definitions and the recognition of processes with regard to the teaching of ICT to 

digital natives, but, the literature is mute on how digital immigrant teachers – those who will 

actually be teaching the digital natives – themselves learn ICT and what goals, strategies, and 

standards they require to attain their digital citizenship. 

 

Before digital immigrants attain their digital citizenship and teach digital natives, they, like all 

immigrants, need to be enculturated into the cultural practices (Cope, Castle, and Kalantzis 

1991) of their new land – in this case the information age. Slyke and Bélanger (2003) point out 

that cultural assimilation can and does occur, even though previous customs or practices are 

rarely fully abandoned. And this is confirmed by Prensky (2003, p. 1) who perceives a ―digital 

accent‖ among digital immigrants; ―a foot in the past‖ that betrays their having travelled from a 

pre-digital background. 

 

The teachers participating in the current study have realised that they have to immigrate to the 

information age, and must learn new and creative ways to enhance their journey into the third 
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millennium. They are entering a time and place where the acceleration of knowledge acquisition 

has allowed communications and the application of information to be rapidly disseminated. 

They must reflect on the ways in which they direct their practices to the resultant new literacies 

(Postman 1971). They must examine the underlying pedagogical approaches of their profession. 

 

The Challenge 
 

The challenge for teacher educators in the information age is to understand how experienced 

teachers learn as they immigrate. For teachers, the challenge is to immigrate to the rapidly 

accelerated digital knowledge environment and begin to construct knowledge that enables 

meaningful learning and teaching. That is, they must acquire the knowledge and skills necessary 

to function effectively in the knowledge-based society of the globalised world (Dondi and 

Moretti 2007), and they must understand the reasoning behind those new skills.  

 

Teachers did not devise the knowledge-based society, nor the economy that evolved as a result 

of the information age. And an outside body determines the knowledge and skills required for 

their employment. The Victorian Department of Education, is now requiring that these teachers 

be computer literate and have a level of education appropriate for employment within their 

system. Yet the teachers in this study have willingly decided to upgrade their qualifications, by 

enrolling in a postgraduate certificate course, and which also consists of action research 

incorporating learning about ICT. They should be congratulated for having decided to undertake 

such an active and challenging part in their venture into the information age. 

 

Conclusion  
 

In essence, the literature reveals that learning for digital immigrant teachers in the information 

age has changed from the pre-digital learning environment. Where once a lecturer didactically 

instructed participants, there has developed a more student-centred learning approach. 

Additionally, for these teachers, as adult learners, entry into a digital world is seen to require 

them to learn and explore their own learning in their own environment. They are required, too, 

to accommodate their diversities and differences – through, in this case an action research 
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approach – in order to change and improve their practices and to become digitally literate. In 

this way they will be able to use and understand information in multiple formats and from a 

wide variety of sources via computers (Gilster 1997). 

 

The literature suggests that there are numerous evolving definitions of literacy and learning for 

the information age, and that there are requirements of new forms of learning (Jochem, Van 

Merriënboer and Koper 2004; Longworth 2003; Rosenberg 2001). The reinvention of learning 

and a new learning culture and ownership need to be qualified (Jonassen et al. 1999). The 

literature suggests that learning in the information age can offer new forms of learning 

experience beyond those provided by traditional university learning (Longworth 2003). It can 

offer extended learning throughout the work life of the learner and it can be expanded beyond 

the limitations of the classroom (Longworth 2003; Rosenberg 2001). Nonetheless, the 

understanding of learning for the information age and, in particular the learning of experienced 

teachers with limited ICT exposure, is essential in maintaining the circulation of knowledge and 

information in a serviced-based economy (Hargreaves 2003), and in sustaining the present 

education system. Furthermore, learning in the information age calls for strong understanding of 

how to deal with a range of issues, and in particular, respect for diversity and different learning 

styles (Chickering and Ehrmann 1996). 

 

Therefore, the work of Kolb, Gardner, and Vygotsky, is significant in this research. Kolb‘s 

(1984) experiential learning styles framework incorporates the process of learning through the 

inclusion of education, work, and personal development. Within Kolb‘s framework, learners 

progress through several stages to develop consciousness of their learning (Friedman et al. 

2002). Through that framework, experiential learning creates an environment for adult learners 

that takes into account their life experience and bears lifelong learning in mind (Rainey and 

Kolb 1995; Kolb 1984). Gardner, on the other hand, draws his theoretical base from his 

background in psychology, and touches on some of the educational implications of his multiple 

intelligences definition (Gardner 2003), such as the diversity of human abilities to solve 

problems, to construct new knowledge, and to learn new skills in real life situations. Vygotsky, 
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as teacher, lecturer, psychologist (Vygodskaya 1995) and sociocultural theorist, focusses on the 

internalisation of learning through teaching and learning within a sociocultural setting. 

 

In summary, the literature indicates that numerous models have been devised for effective 

individual ICT learning. Yet other, inclusive factors are needed for future ICT teacher 

professional learning to be understood and effectively modelled. Although the literature 

identifies that teacher professional learning is changing and that it is imperative that pedagogical 

examination take place to enable practising teachers to understand their own practice and their 

student‘s learning in relation to ICT, it is mute on how experienced teachers actually learn ICT. 

An important factor in the present-day teaching profession is that the majority of teachers have 

years of experience in teaching, but that their knowledge and skills in ICT are limited (Peralta 

and Costa 2007). In order to come to an understanding of the professional learning of ICT by 

experienced teachers, this study embraces a qualitative methodology and participant observation 

method to observe, understand, reflect on, and explain the ways these teachers learn in a social 

and cultural ICT context. The following chapter describes the qualitative methodology and the 

participant observation method employed by this study. 
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Chapter Three – Research Approach 

 

Introduction 
 

The previous chapter reviewed the literature relevant to how what have been termed digital 

immigrant teachers, in the process of upgrading their qualifications, learn for the information 

age. As fundamental technological and economic changes produce a profound revolution in 

learning (Rosenberg 2001), new forms of learning and teaching are required to enable teachers 

to transfer their new knowledge into their school classrooms. In order to identify the learning 

processes, the different ways of learning, and the emotional and intellectual developments 

undergone by experienced teachers learning new ICT knowledge and skills, a participant 

observation methodology was undertaken. This method entails observation and reflection aimed 

at facilitating programs to assist teachers in bridging the knowledge gap as an achievement 

necessary for their survival, establishment, and attainment of digital citizenship following a 

successful immigration into the information age.  

 

This research took place over a period of one year within a post-registration primary teacher 

education course at an Australian university. In the previous year, the University Human 

Research Ethics Committee had approved the Research Ethics for this study. Consent forms 

were submitted to the teacher educator of the course under examination (Appendix C) and to the 

Head of Department (Appendix A), who agreed to permit the study to proceed. At the beginning 

of the following year, the research procedure and the events that would follow in that year were 

explained to the participants. Sixteen teachers signed the participant consent form (Appendix B) 

and all remained within the study for the year. 

 

This chapter outlines the participant observation methodology of this qualitative research, as 

well as the analysis of the processes (Kolb 1984), different ways of learning (Gardner 1983) and 

the emotional and intellectual developments (Vygotsky 1999) of the sixteen teachers learning in 

a new ICT environment. The method incorporates observation within the university classroom 



 76 

itself, interviews at three points of the course – beginning, mid and final points – and the 

teachers‘ written documentation, with verification from the teacher educator. 

 

Contextualising the Research for the Teachers 
 

The requirements, processes and procedures of the project and of what lay ahead for the 

university year were explained to the sixteen three-year primary-trained teachers. These digital 

immigrant teachers were made aware of the problems to be addressed and the challenges they 

faced, regarding the introduction of ICT into their workplaces. They realised that their 

participation in this research could enhance their own learning process and that of future 

experienced teachers.  

 

Their participation gave them a sense of empowerment, knowing that they could analyse their 

own situations in order to improve their learning. They warmed to the explanations and to the 

importance of this research. Developing empathy and a relationship between the participant 

observer and the other participants was critical and was supported through the telling of stories 

of similar journeys to ICT, and through informal discussions during coffee breaks, and by 

chatting informally in class. Although only relevant data was included for analysis, these social 

activities enhanced the interaction and collaboration within the project and assisted the teachers 

in their acquisition of new ICT knowledge and skills. 

 

Participating Teachers 
 

It is important to give an account of the teachers‘ backgrounds so as to seriously attempt to 

understand their concerns (Lincoln 1993; Eisner 1988). The teachers, in this study, were 

experienced teachers with many years of teaching experience and a number of them were 

coordinators and heads of different learning areas in their respective schools. Patricia 

coordinated the early year‘s literacy program; Patrick headed the Arts Department in his school 

and Philomena was head librarian at her school. Technology was not formally integrated into 

their work; it was something her twins did as Philomena pointed out to the researcher. Amanda 

and Penelope were returning to teaching after some leave. Amanda bought her own computer in 
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the previous school holiday and asked her young brother in law to help her with her computer. 

Peg‘s children were always on chat and other things, but she never really had time, till she 

started the course to really learn about ICT. Dorothy and Danielle left those things to their 

children and husbands; it‘s easier that way and less hassle, Danielle told the researcher. 

Dorothy considered herself a veteran teacher, who had been around for a long time and didn‘t 

really need computers; what she needed to do, was doable without computers; and besides her 

children are too small and the older upper grade children really need them. Ashley and Doris 

were doing CRT work and Doris believed that really getting the quals is more important than 

the technology. But Doris did state that it will probably be worthwhile knowing something about 

ICT. David was doing the course because he needed the qualifications; but simultaneously, he 

and his wife were here (in Australia) from Canada on a teaching exchange and this sure was a 

good way to spend some time. Con was more informed about IT than the rest of the group and 

he believed that he had an upper hand in the university classroom in comparison to the other 

participants. Frequently, he would assist his ‗race horse‘ friend with technology problems. 

Duncan and Con owned a ‗race horse‘ and throughout the course on entry into the university 

classroom they would check out the internet on the state of a particular race. Delia and Pearl 

supported each other, since they were teaching together and this was a good way to upgrade 

their qualifications.  

 

Although the group was somewhat reluctant and diverse in their approach to ICT, the early 

canvassing of this study helped in the achievement of an affirmative response to the research 

from most of the teachers. The research sample size comprised sixteen practising teachers who 

had enrolled in a course entitled Bachelor of Education (Year 4 Post-Registration) at an 

Australian university. They attended on a part time basis of three hours per week for one year – 

and also on a number of other days for six hours each – throughout the year. They were 

upgrading their three-year qualifications to a fourth year level so as to complete their 

undergraduate degree in education. As part of the course they were required to further enhance 

their learning through action research at their workplaces/schools. The context of their learning 

was not solely restricted to the university environment, but was also to occur in their workplace. 
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The content of the course allowed for exploration and flexibility, with knowledge and skills 

being obtained through direct ICT experience.  

 

The context of their learning was not solely restricted to the university environment, but was 

also located in their workplaces. The content of the course allowed for exploration and 

flexibility, with knowledge and skills being obtained through direct experience of ICT in their 

own schools and classrooms. The content of the course and the teaching approach attracted 

experienced teachers from different areas of Melbourne. Their willingness to participate in this 

qualification enhancement can be appreciated by the fact that some of the teachers travelled 

long distances – some over 100 kilometres each way – to introduce themselves to the kind of  

learning which can be expected of teachers in the twenty-first century. 

 

Ethical Considerations 
 

Informed consent from the participants was sought in accordance with the University‘s Human 

Research Ethics procedures. Approval was contingent upon participation being voluntary and 

without coercion, and on participants being informed of the duration, method, possible risks, 

and the aim of the study (Denzin and Lincoln 1994).  

 

After the research was explained to the teachers, and to the teacher educator leading the class, 

all generously gave their informed written consent. The university-approved Consent Forms 

(Appendices B and C) were read with each participant and time was given for the consideration 

of their contents and implications before the participants joined the study. The teachers were 

encouraged to ask questions about the project. Furthermore, it was emphasised they had the 

right to refuse to participate at any stage of the project. This refusal would not impact in any 

form on their assessment for the qualification they were aiming to achieve. Prior to every 

interview and the recording of the interviews verbal reminders about consent were given again. 

This procedure was repeated when written documentation was submitted.  
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There was concern that the teacher educator might feel uncomfortable, anxious, or stressed with 

another teacher educator (the researcher) observing their classroom and examining their 

students‘ work. To minimise any risks and safeguard the teacher educator and teacher learners, 

it was emphasised to the teacher educator that data would only be used with the participants‘ 

consent, thus assuring confidentiality, and enabling any participant, including himself, to 

withdraw from the project at any time. The provision of access to counselling when appropriate, 

and/or on request, was assured. The teacher educator was informed that the Student Services 

Counsellor had been advised of the project and he therefore generously agreed to support the 

research as necessary (Appendix C). Furthermore, the conducted research was on how 

experienced teachers with limited ICT exposure learn ICT, and the research was not conducted 

on what the teacher educator did nor how the students were assessed in the actual classroom. 

 

Researcher’s Stance 
 

Often, for qualitative researchers, personal, professional and social commitments mesh 

intimately, bringing into play previous personal experiences and insights. According to 

Moustakas (1990b), during an inquiry the researchers‘ self is present and they experience 

growing self-awareness and self-knowledge, thus understanding the event with increasing 

depth. Douglass and Moustakas (1985) further argue that the researcher‘s personal experience 

and intense interest in the event yields an understanding of the occurrences within the research.  

 

The researcher did not only observe the teachers in the setting of the university ICT classroom. 

As a digital immigrant herself – and as a teacher of ICT – she participated as a learner and 

teacher in the classroom. The researcher participated and interacted in the discussions and 

reflections of the learning process with both the teachers and the teacher educator. The 

researcher usually arrived earlier than the start of the class and discussed the processes of 

learning with the teacher educator. The fact that the teacher educator and the researcher were 

colleagues could be seen as problematic; however in this case, as colleagues, they often 

exchanged ideas about technology and some of the theoretical aspects of technology. However, 
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the teacher educator was not a primary data source and did no more than provide contectul 

detail about th course and teaching sessions. 

 

In the meantime, on a personal professional and social level, technology was being explored in 

the researcher‘s voluntary work within the Ukrainian ethnic community. These explorations and 

movements enabled her to take the opportunity to explore the technologies of the information 

age. Consequently, through this movement and transition, the researcher could be seen to 

occupy the same place in the research as her classmates: a digital immigrant teacher. This 

progression through the highs and lows of digital immigration has assisted the researcher in 

becoming sensitive to the challenges facing the participating experienced teachers. Like these 

teachers, the researcher was originally educated in the predigital education system. She spoke 

the same language, and felt a connection with their ―mutual effort to elucidate the nature, 

meaning, and essence of a significant human experience‖ (Patton 2002, p. 108). Over time, she 

too had entered the knowledge society and the information age. For the researcher, her unique 

personal experiences, reflections, and informed insights, aided her in her attempts ―to 

understand the essence of the phenomenon‖ (Patton 2002, p. 108) and transform from 

practitioner to researcher.  

 

Having experienced similar learning situations, the researcher brought to the study a certain 

level of sensitivity and understanding of the learning frustrations and processes that the teachers 

experienced. On the other hand, her being familiar with the subject matter could have made it 

difficult to pursue questions beyond the technology, which the researcher already knew and may 

have taken for granted. Thus, it was essential to use strategies that enabled her to observe, and 

yet participate in the teachers‘ learning process. She realised that these personal experiences 

were important to her understanding of the struggles of these experienced teachers. She needed 

to approach the participants and the research in a fluid and flexible manner. Yet she also needed 

to look at the environment ―as it is‖ (Johnson 2005, p. 11), through systematic observation that 

was context-sensitive and data-driven (Mason 2002). 
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Qualitative Methodology 
 

Qualitative methodology was deemed most appropriate for this research since it allowed 

systematic observation, over time, of the teachers‘ learning and their understanding of the 

construction of new knowledge. Additionally, it allowed conceptualisation of the usefulness of 

ICT for the teachers in their professional and personal worlds.  

 

Qualitative methodology encourages the study of social phenomena; it is a naturalistic and 

interpretive approach, and uses multiple methods of inquiry (Denzin 1994). It answers questions 

of struggles, survival and learning. It asks questions about people‘s experiences and what they 

make of them in a particular environment (Patton 2002). It is descriptive, and is concerned with 

processes rather than simply with outcomes. The data gained is analysed inductively: the answer 

comes from the collection of data and meaning is found from the data (Bogdan and Biklen, 

1992). 

 

Qualitative methodology searches for and explores meaning and reality. To reach the meaning 

of a lived experience, there are numerous ways to display findings, and the display should be 

organised and concise so as to permit the drawing of conclusions (Miles and Huberman 1984). 

Sandelowski (1995), as cited in Clare and Hamilton 2003, believes visual and imaginative 

display allows researchers to look at their data and give them some sense of the data.  

 

This ‗sense‘ of the phenomenon is captured in writing, which ―fixes thought on paper‖ (van 

Manen 1990, p. 125). Writing allows hindsight of an experience, and promotes reflection for the 

researcher, and for the potential reader of the study, who may then interpret the meaning of the 

particular moment. Writing is a journey for the writer, who reflects and critically examines 

content and context and searches for deeper understanding, accuracy and truth. The picture that 

the writer describes should evoke a similar journey to that undertaken by the participants, and 

within this study attempts to empirically demonstrate the human immigration experience of 

making sense of learning in the ICT context. Van Manen (1990) praises the exploration and 

writing of human experiences because they mirror the real and empirical world. 



 82 

 

The qualitative research method results in an inquiry that is a private and reflective process; an 

inward struggle as well as a collaborative process, whereby each participant brings 

metaphors/stories (Jagielo 1998) from their own teaching experiences and knowledge. Such 

enquiry can lead to teachers gaining deeper understanding, facilitating application of the 

information to other contexts and fostering lifelong learning skills (Haslett et al. 2002; 

Wadsworth 1998). It can help people look at their experiences in the light of what they wish to 

achieve, and as self-reliant and self-determining social beings (Park et al. 1993).  

 

Qualitative methodology has significant potential to allow detailed descriptions of learning 

through rich data-gathering techniques and so ―should be systematically, rigorously and 

strategically conducted, yet flexible and contextual‖ (Mason 2002, p 7). According to Miles and 

Huberman (1984), Burgess (1988) and Rossman and Rallis (1998), the strength of qualitative 

data is that it is rich and holistic, with strong potential for revealing the complexity contained in 

the natural setting. The researcher should be actively and reflexively producing explanations or 

arguments rather than mere descriptions of the intellectual puzzle (Mason 2002).  

 

Qualitative Method of Data Collection 
 

In this study, intellectual curiosity results from consideration of the manner of use of computer 

technology, which has fundamentally altered the technological and economic landscape in the 

twenty-first century. Teaching, like many other professions, has been attempting to transcend 

the traditional learning environment.  

 

Qualitative methods are used to inquire into selected issues with careful attention to the detail, 

content, and the different hues of the subject matter in the empirical world of teacher learning 

(Shank and Villella 2004). Research methods ―find out what people do, know, think, and feel 

[and do so] by observing, interviewing and analysing documents‖ (Patton 2002, p. 145). Each 

form of data collection gives a picture of: the abilities used; the process of learning; and the 

emotional and intellectual developments experienced by the participants. This leads to a focus 
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on exploring how the teachers of this study make sense of experience and transform that 

experience into consciousness, with both individual and shared meanings. This research 

examines the learning experience of the teacher learners, through the interactions and 

conversations between the teachers themselves, with the teacher educator, and with the 

researcher. The latter was achieved, within the participant observation role, through the 

examination of the teachers‘ transcribed interviews, journals and online materials, as well as the 

researcher‘s journal.  

 

The value of this method within the context of the present study is displayed in its ability to help 

in the identification of the learning processes, abilities, and developments utilised within a given 

ICT context over time. It becomes possible to relate and chart learning and to encapsulate the 

meaning attributed to the learning processes (Kolb 1984), abilities (Gardner 1983), and 

emotional and intellectual developments (Vygotsky 1999), in order to observe how experienced 

teachers solve learning challenges within ICT parameters. Additionally, the participant 

observation method allows the observation of the changes in learning and teaching, the shift in 

language acquisition, and immigration to the information age. 

 

The method allows for triangulated data to be collected: participant observation; interviews and 

written documentation (teachers‘ journals, and online material from WebCt; bulletin boards and 

chat rooms). Figure 3 outlines the data collection schedule that was followed: 

 

Total number of teachers Sixteen 

Participant observation -Classroom 

and Online  

February to December, 2003 

 

Participant interviews February, June and November, 2003  

Participant journals November, 2003 

 

Figure 3: Data Collection Schedule 
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Participant Observation 

 

Traditionally in the field of qualitative educational research, numerous evaluative methods are 

employed. These include case study, action research, biography, ethnography, grounded theory, 

critical theoretical analysis evaluation, and phenomenology (Shank and Villella 2004).  

 

In this study, the focus was on the process of adult learning in the ICT environment. It was 

discovered that within the social and cultural dimensions of adult ICT education, as in 

anthropology and in ethnographic methodology, the researcher needs to be accepted into the 

community. It is important to develop a rapport before any observation and information is 

recorded about the culture and behaviour of the participating subjects (Bordini and Campbell 

1995). 

 

Although participant observation is considered one of the most demanding of qualitative data 

collection methods (Trochim 2002), the researcher, as a participant in this particular ICT 

culture, was aided by her extensive familiarity with the educational setting. Participant 

observation was employed as it allowed for the focus, observation, investigation, description, 

identification and interpretation from within the particular setting and its teacher learning 

phenomena. 

 

With ―any observational study, the aim [is] to gather first hand information about social 

processes in a ‗naturally occurring‘ context‖ (Silverman 2001, p. 14). Participant observation is 

the actual doing of the fieldwork; where the researcher describes ―the activities, behaviour, 

actions, conversations, interpersonal interactions, organisational and community processes, or 

any other aspect of observable human experience. Data consist of field notes: rich, detailed 

descriptions, including the context within which the observations are made‖ (Patton 2002, p. 4). 

Further to this definition, participant observation as originally defined by Florence Kluckhohn 

(1940), as cited in Reinhartz (1984), is the systematic and conscious sharing of life activities, 
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interests, and affects of a group of people. Data regarding behaviour of the group are obtained 

through direct contact with the participants. 

 

According to Adler and Adler (1987) observation occurs in naturalistic settings without the use 

of predetermined categories of measurement or response. Such research is interested in the 

observation of behaviours as they naturally occur, in terms that are meaningful to the people 

involved. Adler and Adler distinguish between observation and participant observation, 

suggesting that qualitative researchers tend to use the latter. Participant observation requires the 

participant observer to look, listen, and speak. Purely observational research omits the latter. 

Ely, Anzul, Friedman, Garner, and Steinmetz (1991) point out that classic participant 

observation interweaves observing, listening and asking, over a period of time, and requires 

considerable involvement by the researcher in the personal lives of the research participants. 

 

Participant observation has also been described as a process of prolonged engagement (Guba 

and Lincoln 1989). The potential strengths of this engagement are understood to include the 

value of obtaining a grounded understanding of a particular program: as in the case of this 

study, action research within an education program. The engagement here is based on longterm 

relationships with the teachers, and resulted in improved access to the participants for research 

purposes and provided an important form of data validation.  

 

A difficulty with participant observation is that the researcher can become an influence on the 

implementation of the program itself. This difficulty does not invalidate the use of participant 

observation but requires some assessment of the researcher‘s influence as part of the research 

method (Jorgensen 1993). In this study, such an assessment involved the views of the teacher 

educator, as well as the researcher‘s self-reflections. Documentation of this process of 

participant observation involved a diary that combined a description of the engagement and 

reflection from the researcher‘s: 

 attendance in the university classroom over two semesters; 

 attendance in the online environment over two semesters; 
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 informal discussions during the class breaks. 

 

Appendix D presents a sample of the journal to demonstrate its content and form. The 

information gathered from the documentation was similar to what might have been gleaned in 

interviews. The conversations from the interviews were audio recorded and involved asking the 

teachers of their views and experiences in ICT learning. The essence of this form of observation 

is the social situation and ―what we do when encounter the unfamiliar social situation. We 

observe and watch what others do around us‖ (Ely et al. 1991, p 43). Participant observers 

acquaint themselves with the social and cultural situations within a particular environment.   

 

The qualitative participant researcher observes, takes into consideration what others take for 

granted, and has the feeling of being an insider as well as an outsider looking into the context 

with a wide-angle lens. The qualitative participant researcher engages in introspection and 

reflection to understand more fully the observed experiences, and finally, records the 

experience. The stance of the participant observer has become somewhat more complex and as 

Reinharz (1984, p. 157) points out: 

the researcher can choose any position on the continuum from complete participant to 

complete observer. Complete observers do not reveal their research intention to the 

members of the setting and therefore rely on pretence or disguise. They study the setting 

by adopting an available role and hiding their research identity… they have aroused 

ethical concern among other sociologists. The complete observer… minimises 

interaction with members and openly employs observational devices or relies on 

unobtrusive measures or techniques similar to spying. The complete observer eschews 

participation. 

 

Burgess (1984) has similar views and further separates participant observation into three styles: 

1. Active participant observer– besides being the researcher, in this situation, the person 

would have to have been the teacher educator; 
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2. Privileged participant observer – the researcher is known and trusted by the group, and 

the researcher has access to content and context information; 

3. Limited participant observer – the researcher observes, asks questions and builds trust 

over time, but doesn‘t have access to all information. 

 

In this study, the researcher fell between the two latter categories. Here, she had to gain the 

respect and trust of the teachers and develop a trustworthy collegial relationship with the teacher 

educator. This development extended over two semesters, and involvement in the intellectual 

journey of the teachers was unavoidable. Initially, the teachers were merely watched and their 

conversations listened to: a form of limited participant observation. However this initial stage 

was short-lived. The teachers realised the researcher also was a participant and teacher in the 

information age and indeed, a digital immigrant herself and embraced her presence in the 

classroom. Consequently, the creation of this understanding allowed more engagement with the 

research. 

 

A further relevant factor in observation is attention to the physical environment within which 

the program takes place. Patton (2002) suggests that by having the physical environment 

described in sufficient detail the reader is permitted to visualise the setting. In this instance the 

setting allowed the teachers to interact with each other, with the teacher educator, and with the 

researcher. An inclusive, informal seating arrangement allowed the teachers to interact with 

certain individuals more and some tended to move around the classroom and interact. The 

collegial ambience of the room and the acceptance of participants of the researcher allowed for 

the collection of valuable data (Mertens 1998) regarding the social and cultural setting of the 

university classroom (Schensul, Schensul and LeCompte 1999) and the phenomena occurring 

therein, over two semesters.  

 

Potential difficulties for the participant observer include the unwitting ignoring of what is 

familiar, and entering into the study with preconceived ideas about the process under 

examination. Recognition of these problems goes some way to avoiding their impact, and the 
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documentation processes of participant observation in this study involved a detailed journal 

(refer to Appendix D), which combined a description of the engagement and of the researcher‘s 

reflections in order to enable assessment of what may or may not have escaped notice. Another 

dilemma in this type of research is discerning the level of understanding of the participants‘ 

viewpoints on their learning. Reinharz (1984, p. 144) writes that: 

to achieve this, no effort should be spared to understand, to participate in, and to share 

their views. Being socialised into the setting by its members produces for the researcher 

acculturation in their perspective. When the members‘ perspective is not adopted, the 

researcher appears indifferent, hostile, or ignorant and will be tolerated only briefly. 

Their investment in assisting the researcher‘s work diminishes and the study is 

perceived as unsupportive of their perspective. Since people are interested in convincing 

others of the merit of their position, it is unlikely that researchers can entirely avoid the 

subtle confirmation that is intrinsic in interaction. 

 

Interviews 
 

The digital immigrant teachers of this study were interviewed at three points during the year. 

These interviews generated further empirical data (Holstein and Gubrium 2003) about teachers‘ 

ICT learning and indicated how they learned. The interview process took into account the 

participants‘ experience, knowledge, and ability to reflect. It opened up the potential for the 

researcher to reflect on the retrospective and anticipatory elements of learning (Darlington and 

Scott 2002). Such an approach conforms with Patton‘s (2002, p. 4) view that ―open-ended 

questions and probes yield in-depth responses about people‘s experience, perceptions, opinions, 

feelings, and knowledge‖.  

 

Semi-structured, face-to-face interviews allowed for the interactional exchange of information. 

The informal style allowed for ―conversations with a purpose‖ (Burgess 1984, p. 102) where the 

teachers deliberately discussed their particular learning. The semi-structured approach gave the 

interviewees more control and freedom to discuss their perspectives. In total, each participant 

was interviewed three times for a total of forty-eight interviews conducted, recorded and 
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transcribed over the period of two university semesters. Appendix E shows the questions that 

prompted the conversation to flow but which simultaneously elicited the necessary information. 

In preparing for the interviews, careful planning assisted in contemplating the possible social 

dynamics, so allowing the researcher to focus on the social lived experiences, rather than 

hypothetical abstract concepts of learning.  

 

Questions were prepared for the three interviews that would elicit a description of perceived 

processes of learning by asking the participants to contemplate their own learning: 

1. The first interview (Appendix F) at the beginning of the research asked the 

teachers to describe their own learning prior to entering the realms of ICT. They 

were asked for the reasons for entering the course, and how they applied ICT in 

their personal and work lives. This stage was designed to obtain information on 

the participants‘ understanding and expectations of the ICT course. 

2. The second interview in the middle of the course, asked the participants to 

interpret and evaluate their learning progress in the face-to-face and online 

contexts. They were asked about their achievements to date, and subsequently, 

their opinion on teacher learning and how teachers learn best. 

3. In the third and final interview at the end of the university program, the 

participants were asked to theorise about their own learning, the course, its 

outcome, and the knowledge and skills that they had acquired during the year. 

They were asked to assess the learning process and whether or not their 

expectations had been met and, in their opinion, how they believed teachers learn 

best (Appendix E). 

 

Therefore throughout the three interviews, the focus was on the general ICT learning of the 

teachers; and specifically, on their construction and negotiation of learning in the ICT context. 

Through the interview process, the teachers were asked to discuss the knowledge, views, 

understandings, interpretations, experiences and interactions that they felt were meaningful in 

their social reality (Mason 2002). The inquiry position of the research probed for answers that 
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explored and enhanced understanding of the learning processes of the participants. The research 

inquired about the teachers‘ perceptions of learning and how they articulated their own 

individual learning, especially in the ICT context. Through interaction, different accounts of 

learning would emerge. This enabled the analysis of the participants‘ discourse and consequent 

identification of themes that allowed understanding of learning in different contexts to emerge, 

and especially in this university context. 

 

Depending on the participants‘ wishes, the interviews were conducted in either their own school 

workplaces or in a room assigned by the university. With the permission of each participant, 

these interviews were digitally audio-recorded as outlined in the consent form (Appendix B) 

that was distributed to each participant during their induction into the course. 

 

After an exchange of greetings, the participant was reminded of the ethical protocols that 

applied to the project; their rights to not participate, or to withdraw at any time, to not answer 

questions, and subsequently to clarify, amend, or have responses deleted, were explained. Each 

participant was encouraged to regard the interview as a relaxed meeting opportunity for both 

parties, and to indicate, at any point, any concerns or feelings of discomfort they may have had 

towards the research. Teachers were also asked to request (once the interview was being taped) 

that the digital-tape recorder be stopped or replayed should there be any doubt about any of the 

questions or their answers to them. Once taping began, the conversation was directed by a semi-

structured conversational interview format (Appendix E). On completion, the taped interviews 

were transcribed (Appendix F).  

 

Documentation 
 

The third method of data collection was through documentation; the written material. The 

teachers‘ journals and online material, including the computer-mediated discussions (Appendix 

H) and chats (Appendix I) were captured and preserved, so recording the participants‘ learning 

context (Patton 2002). The written online interactions were downloaded and saved to local 

storage media and the journals were either photocopied or emailed to the researcher by the 
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respective teachers. These were analysed for evidence of learning and then the documents were 

organised according to perceived major themes, patterns, and categories, before illustrations of 

these aspects were extracted through the content analysis. The course required the teachers to 

maintain a journal in which they reflected upon their learning process, styles of learning, and 

how and what they learned. The teachers provided access to their journals at the end of the two 

semesters. These journals provided another lens through which to view the learning of 

experienced teachers, and more specifically, into the ICT learning process itself.  

 

Further, the participant journals recorded learning information, which was not obtained on the 

digital file, during the interviews, in the researcher‘s field notes, or during the observation. The 

journal entries were made to supplement the information gathered and provided another insight 

into the learning of these digital immigrant teachers. They confirmed and extended the data 

from the interviews and observations and became a useful source for the teachers‘ perceptions, 

reactions, and impressions, listing as they did, their learning achievements and challenges. In 

order to obtain a more thorough insight into the progressive learning process, it would have 

been beneficial to have collected these journals at mid-point of the research, but of course, 

hindsight is a great teacher. 

 

Data Analysis 
 

The voluminous documentation and various transcripts from the interviews, observations and 

written documentation needed to be processed in a methodical manner. The data needed to be 

reduced, simplified, and transferred into meaningful clusters, to sharpen the focus of topics 

(Miles and Huberman 1984). All the data from the transcripts of interviews, observation notes, 

journals, WebCt bulletin boards and chats was analysed and placed into clusters in Microsoft 

Word. From this data new knowledge was to be generated which would have to be trustworthy 

and validated by the teacher educator.  

 

The meaningful clusters were derived from the major themes aligned against the frameworks of 

Kolb, Gardner and Vygotsky. The data was analysed using the following codes:  
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 Codes Meaning of Codes 

Participants P1 Each participant was allocated a number 

Observation O1/P1/s1/page Each field observation, participant and page was 

allocated a number. 

1
st
 Interview and page 

number 

1i/2 1
st
 Interview and page 2 

2
nd

 Interview and page 

number 

2i/2 2
nd

 Interview and page 2 

3
rd

 Interview and page 

number 

3i/2 3
rd

 Interview and page 2 

Bulletin Board 1d/p1 Discussions/participant. The discussions were 

numbered once downloaded from WebCt 

Chat/participant 1c/p1 Chat/participant. The chats are numbered once 

downloaded from WebCt 

Journals J/p1 Journal/participants. 

Multiple intelligences 1-

7 

1mi 

2mi 

3mi 

4mi 

5mi 

6mi 

7mi 

8mi 

1-verbal/linguistics 

2-visual/spatial 

3-logical/mathematical 

4-interpersonal 

5intrapersonal 

6-bodily/kinesthetic 

7-musical/rthymical 

8-naturalist (?-how appropriate to ICT?) 

Modes of Learning CE/p1/1 

 

RO/p1/1 

 

AC/1 

 

AE/1 

Concrete Experience/participant/page number 

 

Reflective Observation/ participant/page number 

 

Abstract Conceptualization/participant/page 

number 

 

Active Experimentation/participant/page number 

Perezhivanija Pz/p1/1 Perezhivanija/participant/page number 

Mislenija Ms/p1/1 Mislenija/participant/page number 

Uchit U/p1/1 Uchit/participant/page number 

Push Buttons PB/p1/1 Push Buttons/participant/page number 

Apply Software AP/p1/1 Apply Software/participant/page number 

Change Practice CP/p1/1 Change Practice/participant/page number 

 

Each time teachers learnt new software, there was evidence that that they were learning how to 

push buttons, apply software and change their practice. Thus there were three moments where 

learning was observed. In the three moments, major themes appeared which allowed the 

researcher to categorise and align the data against the criteria of the following frameworks: 

 Kolb‘s Modes of Learning (Appendix L) and Learning Style (Appendix K); 

 Gardner‘s Multiple Intelligences (Appendix M); 

 Vygotsky‘s sociocultural theory incorporating perezhivanija, mislenija, uchit, 

scaffolding, and zone of proximal development (Appendix N). 
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The major themes and criteria derived from the work of the three theorists (Appendices K, L, 

M, N) enabled the researcher to categorise the codes of individual participants which were 

summarised and presented into matrices in Microsoft Excel and the corresponding wording was 

transposed into Microsoft Word. This allowed the researcher to synthesise the descriptions from 

the observations, interviews, and written documentation and enter this synthesised data into 

tables. A series of histograms in Microsoft Excel were derived by using the coding system 

process with frequent meaningful clusters from the major themes aligned against the three 

theorists‘ framework. In the coding system process, the researcher analysed the highest level use 

of each individual mode of learning, multiple intelligences, perezhivanija, mislenija, uchit and 

PAC employed by the participants. The raw figures obtained by the participants in code were 

summarised. The totals were added and then each code was divided by the final total of the four 

modes, MI, perezhivanija, mislenija, uchit and PAC; and multiplied by 100 to obtain a 

percentage of the criteria within each category. The coding and the clusters proved invaluable, 

for they became the indicators and ―signposts for action‖ that practitioners regard as relevant 

and accessible (O‘Rourke 2003).  

 

Once the indicators were in place, the raw data was re-examined to match them with the 

processed information. Microsoft Word also proved itself invaluable, for the synthesised 

information was placed into tables, which assisted the analytical, interpretative, and theorising 

stage of the research. Patterns emerged, threads appeared, and a tapestry of learning was seen to 

be woven through the data. Accounts were reconstructed around the themes and the text-shaped 

reality, bringing together the experiences of the sixteen teachers, the teacher educator, and the 

yearlong observation. This display of learning themes helped to process (Clare and Hamilton 

2003) the understanding of digital immigrant teachers‘ learning.  

 

The analysis of data employed the methods of qualitative research analysis, including concept 

synthesis coupled with content analysis, and constant comparison and contextualisation of all 

facets of the experience as depicted by the data. This complex approach results from the 

application of the theoretical background, the broad framework of the study, and the need to 
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completely understand the phenomena under examination, and was conducted through the 

rigorous examination of the breadth and depth of the world of teacher education. The process of 

‖crystallisation‖ of the phenomena (Richardson 1994) from many angles ―provides us with a 

deepened, complex, thoroughly partial, understanding of the topic, yet paradoxically causes us 

to doubt what we know‖ (Richardson 1994, pp. 522-3). This ―doubt‖ saw the incorporation of 

triangulated data: during the interview phase with the teacher educator, the conclusions and 

interpretations of the findings were discussed and verified. The end result was ―a complex, 

dense, reflective, collage-like creation that represents the researcher‘s images, understandings 

and interpretations of the world or the phenomenon under analysis‖ (Denzin and Lincoln 1994, 

p. 3). 

 

Coding System 
 

Qualitative software programs exist that facilitate data storage, coding, retrieval, comparison, 

and linkage of themes and ideas. For the descriptive statistics used in this study, however, 

Microsoft Excel and Word were used to establish categories and generate tables of findings. 

These two applications were used to sustain the rich descriptive narrative of the teachers and 

preserve their voices. These applications allowed a comprehensive drawing together of the 

digital immigrant teachers‘ stories with themes, patterns, consistencies, and frequencies as they 

emerged, resulting in a descriptive analysis of the learning process within the ICT environment. 

 

A coding system or data reduction (Miles and Huberman 1984) is devised to clarify the meaning 

and explore the relationships within the categories. The frequencies and consistencies of each 

identified theme are examined and relationships are sifted to arrive at knowledge of the meaning 

of the matter under examination; in this case experienced teacher learning in the information 

age. In this research, the coding system was initiated to identify the teachers and to maintain 

anonymity – each participant was allocated a pseudonym. From the respective paradigms a code 

was allotted to show which indicator was used at a particular moment. Those identified coded 

responses concerned: multiple intelligences in line with Gardener‘s framework; modes of 

learning and learning styles according to Kolb‘s framework; and Vygotskian terms. The 
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observations were numbered from one to twenty-four and the interviews were numbered from 

one to three. Each participant‘s journal was numbered and each journal‘s page was numbered. 

There were four online chatrooms, and each was allocated a number. The online bulletin 

board/discussion area contributions were similarly tabulated.  

 

The coding system process allowed the reading, rereading and classification of the data to 

ensure that the data was verified and checked against the original text from the observations, 

interviews, journals, online discussions and chats against the work of the three theorists – Kolb, 

Gardner and Vygotsky. Matrices were constructed in Microsoft Excel and Word incorporating 

relevant elements of the data classification. The matrices showed the patterns, frequencies and 

consistencies of the data. Accuracy of data transfer was ensured by visually checking the data 

on the computer screen against the audio and transcripts. Once completed, the patterns, 

consistencies, and frequencies of central tendencies were recorded in Microsoft Excel and 

Word, in order to examine the data characteristics. This displayed the data values and the 

general patterns, consistencies and frequencies of the data. This was checked against the raw 

data to give a general overview of the data that could be used in the analysis. 

 

Following similar steps to those outlined by Colaizzi (1978), the coding system (Figure 4) 

process was developed so that the transcripts would be read and re-read to allow the researcher 

to gain familiarity with the content, affect, and latent and overt meanings of each piece of 

information. Intuitive feelings about the learning experience (Bryman and Burgess 1994) were 

notated in the margins. Additionally, the phrases that stood out about learning were highlighted 

(Field and Morse 1985), and then the devised codes were applied and transferred into Microsoft 

Excel and Word. This results in an ordering of phrases with clusters and themes.  
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Again, the transcripts were re-read and re-examined to observe the development of distinctive 

themes which succinctly described parts of the experience, and illustrated their meaning. The 

transcripts were read within the context of each developing theme and its cluster of phrases, to 

determine if, collectively, they represented the whole experience of learning; if they constituted 

a thorough description of the phenomenon. This reading and re-reading is done to determine the 

composition of the phenomenon. The entering of the code into Microsoft Excel and the colour-

coding of each section of the information enabled easy identification and organisation under that 

particular theme which best indicated a connection to the experience. Tabulated information 

 
 

Figure 4: The Coding System 
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expanded each thematic illustration to reflect the underlying structure of the learning 

experience. A re-reading of the data and a comparison with the Microsoft Excel tabulated 

information brought about further organisation of the data under particular themes based on a 

Multiple Intelligences (Appendix M), Modes of Learning (Appendix L) Learning Styles 

(Appendix K), and Vygotsky‘s terminology (Appendix N), all of which were compiled in 

Microsoft Word. The next re-reading checked for replications and was aimed at validating the 

aggregations and classifications. This brought about the reformation and establishment of links 

between the descriptive phrases and the descriptors (keywords), so giving a complete 

description, cohesion, and confirmation of the data (Figure 4). 

 

Each piece of data was treated in the same manner. This whole process was extremely time 

consuming; however the re-examination of the transcripts ensured that negativity or mismatched 

clusters were identified and that a comprehensive picture of the phenomenon was obtained. The 

teacher educator, in his interview was asked to describe and reflect on the learning experiences 

of the teachers, validated the analysis and the findings. He was asked to examine the 

researcher‘s conclusions in the context of the objective and subjective information supplied. 

 

Treatment of the Data 
 

Ely et al. (1991) stress that data analysis should be continuous and progressive from the 

beginning of the data collection. Heeding this advice, at the initial period of the data collection, 

to the researcher proceeded accordingly to ―focus and refocus observational and/or interview 

lenses, to phrase and rephrase the research questions, to establish and check emergent hunches, 

trends, insights, ideas [and] to face [her]self as research instrument‖ (Ely et al. 1991, p. 140). 

Upon leaving the field at any time, the researcher‘s focus is on making sense of the data that has 

been generated and of the stories that have been narrated. Webb and Glesne (1992) summarise 

the analytical process as an initial disassembling through coding, then a reassembling of the data 

as descriptive findings or theories. Firstly, construction is achieved through coding, and 

secondly, a reconstruction and constructs of themes and threads weaving the findings into 

meaning. Descriptors with their descriptions were defined in terms of referential parameters to 
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Kolb‘s experiential learning theory, Gardner‘s multiple intelligences as abilities and Vygotsky‘s 

sociocultural framework. In reporting the quotes from the participants, their interviews, field 

observation and the documentation from online learning and the participants‘ journals, they 

have been italicised to facilitate their inclusion in the text. 

 

Role of the Teacher Educator 
 

The teacher educator was informed that while risks were considered to be minimal they had 

been taken into account, and strategies designed to reduce the possibility of their occurrence: 

participation by the teacher educator and course students were to be wholly voluntary, and 

withdrawal from the research was allowed and carried no stigma. The teacher educator was 

invited to participate and endorse the project and was informed that the teachers in the class had 

also been invited to join the research, by being interviewed and by contributing any 

documentation to the data collection. At the end of the course, the teacher educator had access 

to the data and was asked to verify the generated data. The teachers were told that the teacher 

educator and the researcher were to confer on the findings but that this would in no way have an 

impact upon their final marks. This then placed all decisions as whether to participate in or 

withdraw from the research, in the hands of the individual participants. 

 

For effective conducting of the research to take place, and in order to gain access to observe the 

participants within his university classroom a rapport between the researcher and the teacher 

educator was needed. The teacher educator and the researcher had worked together previously 

as university colleagues, however this context was somewhat different and could be seen as 

problematic. It was important for the researcher to reassure the participants that the learning 

process of the teachers in the ICT context was being observed and not the teaching method or 

assessment of the teacher educator in any way. This eased any potential stress and created an 

amiable atmosphere in which the study could take place. Such clarification was important 

because the teacher educator‘s endorsement of the project meant that the participants more 

readily accepted the researcher‘s presence and the validity of the research project itself (Ely et 

al. 1991). In addition this rapport allowed a supportive and understanding ambience to develop; 
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one where easy access to participant information and their learning processes became natural 

and expected, rather than resulting in the research being seen as an intrusion.  

 

Ethical considerations meant that it was essential to maintain a review and monitoring of the 

project. Additionally, in order to uncover facts about certain human conditions and to ensure 

that the ethical codes were adhered to, a form of verification and validation was essential 

(Denzin and Lincoln 1994). In this study, on completion of the course, a taped interview was 

conducted with the teacher educator (Appendix J) during which he was permitted to reflect upon 

the generated data, and to verify and validate the collected data. The multiple data sources and 

diverse frameworks for analysis of comparing data collected by a variety of methods, or from a 

variety of sources, or via the lenses of a variety of theoretical perspectives, supported this 

triangulation of the research data. The interview with the teacher educator supported the validity 

and reliability of research findings (Guba and Lincoln 1989).  

Verification and Validity  

 

In order to stay close to the raw data, the themes and the understandings generated through the 

frameworks were placed into matrices, allowing for greater data reduction and display, and the 

arrival at a valid conclusion and its verification (Miles and Huberman 1984). A number of 

tactics were employed to draw meaning from the data, namely: counting, clustering, 

constructing patterns, and the drawing meaningful conclusions that could then be verified. As 

the researcher was the sole collector of the data, this brought about a concern in relation to the 

reliability of the data collection. However, careful recording of the learning processes, abilities 

and developments was made. Every attempt was made to verify and maintain all evidence of 

teacher learning by carefully and thoroughly recording the insights and categorising the 

meanings and understandings of the learning as they appeared. 

 

Triangulation 
 

Data triangulation is an intrinsic part of the process of creating new knowledge. The intention of 

triangulation is to utilise a combination of methods for data gathering in an attempt to answer a 
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research question (Miles and Huberman 1984; Patton 1980; Denzin 1978). Triangulation 

strengthens a study by a combination of methods for data gathering (Patton 1980). By drawing 

on participant observation methods of fieldwork, and the interviews and documentation that 

were verified by the teacher educator, a deeper and clearer understanding was gained about 

these digital immigrant teachers‘  learning in the ICT world.  

 

This form of data collection provided rich and detailed stories, which were manifested in the 

data analysis. Ely et al. (1991, p. 97) state that ―one can also triangulate data by comparing 

those that were collected by the same person using the same method at various points over 

time‖. In this study, besides the fieldwork and documentations, three interviews were conducted 

at three points – beginning, mid and end of the course, so as to crystallise the understanding of 

teacher learning. That is, by using and combining a variety of data collection sources, the 

essence of the research was crystallised (Ely et al. 1997). The research from the different data 

sources told a fundamental story about the learning process of these experienced teachers in this 

ICT environment.  

 

From the many stories recorded, it became apparent that the essence of learning experiences 

was very similar for many of these digital immigrant teachers. As Miles and Huberman (1984, 

p. 226) argue, there is a ―need to be confident that the conclusions are not unreasonable, that 

another researcher facing the data would reach a conclusion that falls in the same general ‗truth 

space‘‖. Miles and Huberman describe triangulation as a way of increasing the certainty of 

findings by showing that various independent measures agree with a given finding. The term 

itself comes from land surveying, where the surveyor takes trigonometric bearings of two 

directions and locates herself at their intersection (Fielding and Fielding 1986). The term also 

comes from geometric shapes: the logic of triangulation is that no single method is ever 

adequate to solve the problem. Therefore, the intermingling of different methods of data 

collection provides a rich variety of information to illuminate the inquiry question (Patton 

2002). This conclusion is confirmed by the present research. 
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Summary 
 

The strategies and procedures that were employed with respect to the sample population of 

digital immigrant teachers were sensitive and reflective of improved ways of dealing with 'the 

researched' (Lincoln 1993; Eisner 1988). In this study, participant observation facilitated the 

collection of rich detailed data over a period of one year. The ICT learning context was familiar 

to the researcher, as both a participant in and observer of ICT learning, and this connected her to 

a better 'insider perspective' (Adler and Adler 1987) of such learning. The other two methods of 

collecting data (interview and document collection) enhanced the study by providing added 

accounts of the participants‘ learning experiences. The semi-structured interview questions were 

designed to engage the participants in recounting events, rather than in theorising about them. 

Their documentation assisted in the identification, analysis and mapping of the relationships of 

the different concepts against the frameworks of Kolb, Gardner and Vygotsky. 

 

The findings through participant observation in relation to these experienced teachers‘ learning 

for the information age are presented in following chapters. Italic text is used to indicate direct 

reference to the collected data from the observation, interviews or other documents. Chapters 

Four to Seven focus on the research analysis of ―how‖ experienced teachers with limited ICT 

exposure learn, according to the Kolbian, Gardnerian and Vygotskian frameworks. Chapter 

Eight, the final chapter of the thesis draws together the connections of the frameworks and 

comes to a conclusion on ―how digital immigrant teachers learn for the information age‖. The 

next chapter, Chapter Four has as its focus the process of learning according to Kolb‘s 

framework and its practical orientation of ICT for experienced teachers. 
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Chapter Four – Practical Orientation and Processes 

 

Introduction 
 

This chapter is concerned with the practical orientation and processes of ―how‖ teachers learn 

for – that is, immigrate to – the information age. If this study had been concerned simply with 

the ―what‖ — the outcomes from the experiential learning — then it would suffice to note that 

these teachers could, indeed, be trained to demonstrate Information and Communication 

Technology (ICT) competence. If the concern was primarily with the concrete ICT experience 

then it would be enough to say that with time teachers could, indeed, receive Recognition of 

Prior Learning (RPL), once they had completed the desired learning outcomes in the units of the 

course or they can prove that they have the required learning outcomes. However, the 

observation of these digital immigrant teachers was designed to discover if there is a process of 

learning and what it is, rather than to simply accumulate records of their experiences, 

knowledge, and skills and describe the ―what‖ of their learning; that which Kolb (1984, p. 7) 

describes as ―the identifiable knowledge and skill outcomes of learning from accumulated 

experience‖ (Kolb 1984, p. 7). The art of teaching, whether it be pedagogy or andragogy, needs 

to incorporate the theoretical base of learning. Teachers in the process of their own learning 

need to understand the theoretical knowledge of learning in order to comprehend the ICT 

learning of their students.  

 

As detailed in Chapter Three, the data gathered in this study by qualitative methodology and 

participant observation method – through observation, interview, and documents – were verified 

through much of the teacher educator documentation. This allowed the observation of the 

participants‘ ICT learning processes, abilities, and intellectual and emotional developments. 

These digital immigrant teachers primarily wanted to obtain their fourth year qualification, learn 

ICT, and survive in the digital environment. Like many geographical immigrants, their journey 

was undertaken with a purpose; an example of ―agency‖, reflecting a ―voluntary decision‖ to 

take ―control over the decision-making process, indicating, their personal desire to immigrate‖ 

(Maydell-Stevens, Masgoret and Ward 2007, p. 185). 
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The observations of the survival and learning process of these teachers were analysed and 

interpreted using Kolb‘s Modes of Learning as an analytical tool. Kolb (1984, p. 54) states that 

to understand ―how people generate from their experience the concepts, rules, and principles 

that guide their behaviour in new situations, and how they modify these concepts to improve 

their effectiveness‖, learning processes need to be examined. Kolb‘s (1984) interest lies in the 

process of learning from experience within a given cultural setting. Concerning learning from 

experience, Kolb and Kolb (2003, p. 6) argue that a learner ―touches all bases‖ from concrete 

experience (CE) to reflective observation (RO) and abstract conceptualisation (AC), which in 

turn leads learners to active experimentation (AE) (Figure 5).  

 

Furthermore, Kolb (1984) also proposes that two modes determine a person‘s learning style 

(Appendix K). According to this framework as depicted in Figure 5, Kolb suggests that teachers 

prefer an accommodative learning style with an orientation towards concrete experience (CE) 

and active experimentation (AE). 

 

 

Reflective 
Observation (RO) 

Concrete Experience (CE) 

Active 
Experimentation (AE) 

Abstract Conceptualisation (AC) 

 Convergent  Assimilative 

 Accommodative  Divergent 

Kolb’s Modes of Learning (1984) 

 Teachers 

 

Figure 5: Modes of Learning - Teachers 
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The modes of learning were of particular importance in the data analysis and interpretation, 

whereas the learning styles according to Kolb‘s framework played a minor role. Within the 

context of this research, the learning styles were found to be not as clearly evident as Kolb states 

in his framework. 

 

Kolb’s Learning Style Inventory 
 

In 1971, Kolb proposed a Learning Style Inventory (LSI). This inventory assesses the 

―individual orientation toward learning‖ (Kolb 1984, p. 67) as displayed by the participants in 

this study. However, instead of relying on the Learning Styles Inventory, this study employed 

participant observation to discern the learning orientation and approach of the learners. 

 

Had this study utilised the LSI, the objectives of the LSI would not be fully informative, 

formative, or summative of the learning process, since the LSI leaves it to the learners to be the 

sole deciders of their learning orientation and how they learn. This could lead to a subjective 

and partial analysis of learning within the ICT environment. In the survey method employed by 

LSI, there is no provision for learners‘ feedback during their learning, and there are no 

indications as to whether or how, and to what extent, learners achieve the required learning 

outcomes. So by gathering data through observation, interviews and documents, the researcher 

was allowed to gain greater insights into the learning orientation of experienced teachers, their 

learning processes, and the modes of learning that they employed as they immigrated to the 

information age.  

 

Process of Learning 
 

The data in this research provides evidence that a distinctive form of learning was displayed in 

this university classroom. These experienced teachers were not listening to some guy just 

talking (quote from the participant‘s comments during the observation) as in the traditional 

university classroom. In the classroom of this study learning was different. It had obviously 

changed and taken on a more interactive form. One in which the participants were observed to 

be very active and doing things. Therefore, Kolb‘s theory of experiential learning was used to 
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uncover and analyse how these adults were learning. Kolb‘s (1984, p. 4) theory is adult 

learning-based and: 

pursues a framework for examining and strengthening the critical linkages among 

education, work, and personal development. It offers a system of competencies for 

describing job demands and corresponding educational objectives and emphasises the 

critical linkages that can be developed between the classroom and the ―real world‖ with 

experiential learning methods. It pictures the workplace as a learning environment that 

can enhance and supplement formal education and can foster personal development 

through meaningful work and career-development opportunities. And it stresses the role 

of formal education in lifelong learning and the development of individuals to their full 

potential as citizens, family members, and human beings. 

This theory is the ―basis for applications of experiential learning to education, work, and adult 

development‖ (Kolb 1984, p. xi) and citizenship; in this case, including digital citizenship. 

 

In order for the digital immigrant teachers of this study ―to become successful digital citizens‖ 

(Potomac 1999, p. 1), a cultural and methodological change must take place in the way that their 

learning is processed (Prensky 2001, p. 4). In the university classroom of this study, the process 

of learning had altered from the ―sage on the stage‖ (van Ast 1997) didactic approach of 

traditional lectures, to experience-based learning, which encompassed group work, partnership, 

and collaboration. The outcomes were dramatic.  

 

For example, Dorothy, a participant who initially was afraid to touch the buttons on the 

keyboard and had to ask which button switched on the computer, started to do her banking on 

the Internet half-way through the course. She explained the procedure to another participant, 

Doris saying: this sure saves you a lot of time. Even though Dorothy was aware that her adult 

children had been doing their banking on the Internet for some time, she hesitated to attempt 

this practice. However, on returning to the university classroom – after her children had shown 

her the process and she had experimented at home – she explained the procedure to the other 

digital immigrant teachers. The documented use by geographical immigrants of ―family 
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members‖ as a ―first resort and rich source of advice [and] help‖ (Maydell-Stevens, Masgoret 

and Ward 2007, p. 188) during their acculturation process in a new country, adds further weight 

to the analogy drawn by this study between geographical and digital immigrants.  

 

Additionally, the teachers realised that by doing this course, I‘m able to bring more technology 

into my class, especially this PowerPoint stuff. Penelope talks about her own learning in her 

area cluster, reflecting on her peer learning experience and how she was able to bring the skills 

into her class. The participants often observed, discussed, and reflected on how they could 

utilise the technical skills for their immediate needs, in order to function in the information age, 

and in their particular learning and teaching environments. In brief, these teachers developed 

learning skills and knowledge through doing and experimenting with the concrete experience. A 

summary of the applications encountered by the teachers is provided at the beginning of this 

thesis. 

 

Penelope noted that, once she started to explain PowerPoint, one of the students wanted to 

extend the skills. Hold on boy… one step at a time, I haven‘t learned that yet…  Simultaneously, 

she didn‘t want to lose control of the teaching situation. Penelope was prepared to mediate the 

learning environment within the socio-cultural environment of the twenty-first century. 

Nevertheless, as she said in her second interview: I still want to be the adult or the person in 

charge of my students‘ learning. On the whole, the learning process for the participants 

progressed through doing and experimenting; focussing on the immediate experience of 

technical know-how and skills. This knowledge and the skills attained were transferable to their 

workplaces and practices (Schuman 2004). The digital immigrant teachers preferred to 

experiment with the technology in order to solve particular teaching concerns based on their 

situational evidence through action learning. For example, Patricia developed a database for her 

school‘s literacy program and Phoebe introduced e-portfolios into her classroom. Both teachers 

explored the practical application of their newly-discovered knowledge and improved their 

practice by doing, experimenting, and finally reflecting on their immediate situations to try to 
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solve problems based on their immediate needs. This can be regarded as a learning cycle (Kolb 

1984) to understand and explore practice. 

 

It would at first appear that, in line with Kolb‘s (1984) prediction, the participants ―touched all 

the bases‖ in the learning cycle; most of them learned through active experimentation with 

concrete experience and reflection. Yet those who ‗touched‘ abstract conceptualisation were 

interested merely in the mechanical understanding of ICT. It is important to note that these 

teachers, as pedagogues, did not conceptualise ICT pedagogy. During the field work in the 

classroom, examination of journals, and during the three interviews, the researcher noticed that 

there was a lack of a rationale for their ICT learning and teaching. Teachers did not discuss, 

theorise or reason (Shulman 1987) their ICT practical acquisition for the classroom; they just 

wanted to do it. Their main concern was to acquire and transfer knowledge and skills, and 

immediately implement their individual learning into their classrooms. The teacher educator, 

during his verification interview at the end of the course, also noted that the participants were 

interested in practical matters; many of the teachers heard that the course is very practical from 

previous participants.The teacher educator commented that this way they self select themselves 

for the course, and that‘s what I inherited. However further into the interview, he commented 

on Seymour Papert‘s work when he was teaching logo to primary school teachers, Papert 

sensed that everything wasn‘t quite jellying properly and eventually one of the teachers said: ―I 

keep trying to work out how this can be used in the classroom, this is the fun!‖. The working out 

is really what teachers want; however the teacher educator did comment that it‘s good to read 

every now and then. The teacher educator seemed to question the lack of reading to support 

their learning and doing the ICT. 

 

When Kolb (1984) developed his framework, ICT was not as ubiquitous as it is today. The 

information age has brought about considerable change (Romano 2003; Castell 1996). Digital 

natives now prefer to learn by doing and experimenting: their motto is ―just do it‖ (Prensky 

2001a, p. 3). Reflection plays a minor role in their learning (Prensky 2001a). Therefore, the ICT 

environment of this study encourages active experimentation through concrete experience, but 
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additionally, the reflective observation encouraged the participants to reflect on and build from 

their previous knowledge to their newfound technical knowledge and skills through established 

activities in their particular practices. That they chose not to apply this reflective process to the 

pedagogical approaches of their professions is of key interest to this thesis, and should be noted. 

 

Strategies and Actions 

 

Kolb‘s experiential theory and its framework, including the descriptors, were employed 

in the ICT milieu of this study in order to reach an understanding about digital 

immigrant teachers‘ learning process. Figure 6 presents the synthesis based on Kolb‘s 

learning modes and styles, characteristics and descriptions (Kolb, Osland and Rubin 

1995; Kolb 1984). 
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These descriptors indicate the strategies, orientations, approaches, and actions employed by the 

teachers during their learning. The descriptions are the explanations of the modes of learning 

that Kolb (1984) uses for his experiential learning model. The descriptors of the concrete 

experience mode focus on the immediate experience of ICT, and active experimentation 

incorporates the descriptors pertinent to the active experimentation of educational tasks 

performed by the participants. Reflective observation emphasises the thinking and reflective 

Modes Descriptors Description 

Concrete Experience  Experience  Functions well in unstructured situation, open-minded 

approach, specific experience 

CE  Immediate  Emphasises the perception of feeling, focussing on the 

uniqueness and complexity of present reality as opposed 

to theories and generalizations 

CE  Concrete Learns from specific experiences 

CE  Inductive Has an intuitive approach as opposed to systematic, 

scientific approach to problems 

CE  Artistic Has an artistic approach, non-systematic 

CE  Decision Maker Is often a good intuitive decision maker 

Active 

Experimentation 

Experimentation Gets things done and accomplished, tries new activities 

AE  Do Prefers hands-on activities 

AE  Change Actively influences people to change situations  

AE  Pragmatic Prefers practical application and pragmatically doing 

things in order to see results. 

AE  Influence Likes to influence people and events through action 

AE  Self reliance Is self reliant 

AE  People reliance Relates to and values people, social interaction, prefers 

collaboration, being involved in real situations, with an 

open-minded approach to life 

Reflective 

Observation 

Thinking/Reflective Emphasises thinking as opposed to feeling, a concern 

with building general theories as opposed to 

understanding intuitively unique, specific areas, an 

emphasis on reflection as opposed to action 

RO  Brainstorm Looks at things from different perspectives and 

appreciates different points of view; prefers to gather 

information before making a decision 

RO  Deductive Prefers concise and logical analysis of ideas 

RO  Observe Understands the meaning of ideas and situations by 

carefully observing and impartially describing them  

Abstract 

Conceptualisation  

Abstract Thinks abstract ideas and concepts are more important 

than people issues. It‘s important that learning has a good 

logical explanation 

AC  Technical Prefers technical tasks and shies away from social and 

interpersonal issues 

AC  Systematic Prefers systematic planning, acting on intellectual 

understanding of a situation, a scientific approach to 

problems. People with this orientation value precision, 

the rigor and discipline of analysing ideas, and the 

aesthetic quality of a neat, conceptual system 

Figure 6: Descriptors based on Kolb’s definition of the Modes of Learning 
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aspects of ICT learning. Finally, abstract conceptualisation identifies the theory of ICT learning. 

These modes of learning, their descriptors and descriptions provide a means of interpreting the 

observation and identifying the modes of learning. 

 

The researcher analysed the highest level use of each individual mode of learning employed by 

the participants. The raw figures obtained by the participants in each mode of learning were 

summarised. The totals were added and then each mode was divided by the final total of the 

four modes and multiplied by 100 to obtain a percentage of the criteria within each category. 

 

Situating the Study 
 

The participants‘ learning was observed by employing Kolb‘s modes of learning, but these 

digital immigrant teachers did not ―touch all bases‖ as suggested by Kolb and Kolb (2003, p. 6), 

nor did they show a preferred learning style according to Kolb‘s framework. His framework 

states that two modes of learning are normally associated with each individual learning style 

and that a learner‘s two scores from the modes of learning indicate their preference for one or 

the other of the two dialectics: CE - AC and AE – RO (Kolb 1984). This in turn indicates the 

preferred learning style.  

 

Figure 7 depicts Kolb‘s four learning styles: accommodative, divergent, convergent and 

assimilative. However, it has been noted that this approach may be inappropriate for certain 

environments. Squire (2000, p. 8) suggests that ―Kolb‘s four key stages are weakly developed‖ 

and points out ways of effectively strengthening the links between the stages. Lord (1998) uses 

Kolb‘s LSI and finds that there is a preponderance of accommodator (AE – CE) and divergent 

(CE – RO) styles among low achievers in Computer-Assisted Learning (CAL) environments 

when testing students in higher education (Atkinson 1998).  
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This study, like others mentioned by Kolb and Kolb (2003), found that the combination of the 

modes of learning differs from Kolb‘s original modes and therefore his learning styles 

categories became inappropriate in the ICT environment of this study. Nevertheless, the modes 

of learning proved beneficial in that they show the process of learning of ICT in this educational 

environment. 

 

Figure 8 indicates that the majority of participants preferred to learn with three modes of 

learning: active experimentation (AE) through concrete experience (CE) with reflective 

observation (RO). Some of the teachers exhibited an orientation towards abstract 

conceptualisation (AC) although they engaged in learning the technical and systematic elements 

of ICT learning, and its application in their practice, rather than exploring any pedagogical 

implications. That is, the participants‘ ICT learning in this environment was limited to learning 

about the equipment rather than the pedagogical issues related to ICT learning.  

 

Reflective 

Observation 

Concrete Experience   

Active 

Experimentation 

Abstract Conceptualisation 

Convergent    Assimilative   

Accommodative 

  

Divergent  

  

AE  -  RO 

Kolb’s Experiential Learning Theory (ELT) (1984) 

C
E

 -A
C

 

 

Figure 7: Experiential Learning 
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Interestingly, some of the participating teachers became ICT coordinators in their schools. 

Penelope was appointed as ICT Co-ordinator because she was completing the course and was 

more familiar with ICT than the other staff members. Con was already the ICT Co-ordinator 

and managed, with the help of his grade six students, to publish the school newsletters and 

magazine. These digital immigrant teachers had progressed into a survival state in the new 

information age and their learning was similar to the learning of new arrivals in a foreign 

country. They could survive by ―seeking out niches‖ in this new world (Ling 2004, p. 17) and 

utilising their recently acquired basic ICT skill levels. Yet, when placed in an environment that 

required abstract conceptualisation of their profession, they appeared to be neither fully 

comfortable nor confident, and were definitely not thinking and acting with the technology at 

the creative level employed by digital natives (Lester 2007, p. 1). 

 

Like pioneering immigrants, with the assistance of their own children, and the digital native 

children in their classrooms, the teachers survived in this new environment. Philomena 

attempted to email the teacher educator her initial work with the assistance of her twins, saying 

that perhaps one day I will be able to do this … one day... During the chat sessions, Peg wrote 

that this is what my children do after school… and now I know why they spend hours doing it… 

it‘s fun. She could relate to the enjoyment and amusement of chatting online.  
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Figure 8: Total Useof Modes Learning 
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Penelope, too, saw the benefits of this hands-on learning environment because if she had to read 

about the technology and discuss what some guy said, she would fall asleep as she did in her 

previous courses at university. However she wanted to maintain control over her teaching 

environment as her previously noted reaction to one of her students attempting to show her 

some new features of PowerPoint. Her reaction was hold on boy, I haven‘t learned that yet. 

Penelope‘s pedagogical sensitivities had not been sharpened by the course and her 

conceptualisation of ICT learning involved only the transmission of her new knowledge rather 

than implementation of the actual learning process within her own classroom.  

 

Other teachers, such as Patrick, emphasised how much they enjoyed the course because if he 

had to do what he did in his undergraduate studies, Patrick certainly would find it hard with this 

technology stuff. Despite the ICT learning and support they received, these digital immigrant 

teachers, as pedagogues, did not examine the pedagogical issues involved in their new learning. 

 

Modes of Learning 
 

In this study, Kolb‘s modes of learning provided a comprehensive base for the analysis of the 

participants‘ learning. Ordered according to the participants‘ preference, the modes of learning 

demonstrated were: 

1. Active Experimentation (AE) 

2. Concrete Experience (CE) 

3. Reflective Observation (RO) 

4. Abstract Conceptualisation (AC) 

 

1.  Active Experimentation (AE) 
 

All participants at different stages of the research preferred the active experimentation (AE) 

mode of learning. What became evident is that ―experience alone is not sufficient for learning; 

something must be done with it‖ (Baker et al, 2002, p. 10). In this study, the transformation of 

knowledge and the acquisition of skills were the focal points of learning for the immigrating 
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participants. They processed information by experimenting, doing, changing, and influencing 

people, as well as relying on other people and themselves. 

 

Six participants (Figure 9) stood out in their interaction and learning process, as they were more 

interested in the active experimentation throughout the course. These participants preferred to 

rely on each other for their learning, and on activities that incorporated ‗hands-on‘ 

experimentation. 

 

 

Patricia liked to work with people, in groups (Patrick, Penelope and Danielle), discussing 

browsers and the different difficulties they all encountered, such as the hardware and 

downloading. And generally Patricia‘s attitude was involve me and I will learn. She liked to 

collaborate, especially in order to achieve a set goal and complete a task. This became evident 

when, as literacy co-ordinator at her school, she organised spreadsheets to record all the literacy 

material for all grade levels. In her journal, she wrote: 

many hands made light work; What a team... Look at database (the material needed for 

the literacy program) on cupboard door and finally when the work was done: We‘ve 
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Figure 9: Active Experimentation 
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done it again. All staff have their own hard copy and a list is hanging in the storeroom 

for each grade level. 

 

Patrick was another participant willing to experiment, learn, and collaborate with others. He 

was: 

only new to the technology but the students he taught had computers at home, although 

at that stage, he didn‘t have one and as far as he was concerned the good part about all 

this, was for them to have an opportunity to teach him something. 

 

Patrick liked to have time to have a go at it, have time to talk about it with a colleague, interact 

with the person organising or facilitating, or with one another. And Penelope preferred to 

cooperate and discuss the features of PowerPoint that they (Patrick, Patricia, Danielle and 

herself) were not familiar with, because she wanted to exchange information about the browsers 

and problems about connections … meaning the Internet. 

 

Technology opened up new ways of thinking and approaching learning. These digital immigrant 

teachers found a new form of collaborative environment to solve immediate concerns. They 

began to form communities and build knowledge to survive in their new environment 

(Laferrière 1997). Penelope‘s experience was similar to the experience of many immigrant as 

new arrivals who often share and assist each other on their arrival in a foreign country. As Ling 

(2004, p. 14) states: ―survival [for the immigrant] in an alien environment … relies heavily on 

strategies of mutual aid‖. 

 

Philomena was similarly taken with the idea of active experimentation. As far as she was 

concerned teachers learn best by doing, yes and experimenting: I‘m happy to give it a try or … 

to find help if I need to… The same theme recurred throughout the course and in her second 

interview; she said that what she liked about the course was: 
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just the hands on experience of doing it and then I need to go home and actually have a 

practice at home. She experimented with PowerPoint: clicking, doing and 

experimenting. 

 

Philomena‘s confidence in her knowledge increased, and her skills developed. She began to 

email attachments to herself, and she opened up her newly acquired knowledge and skills to 

others, especially her students: great excitement today with my PowerPoint group – hit the 

computers! Philomena continued to write in her journal about her new found enjoyment; about 

how she actively influenced others by applying her new learning in a practical manner. Of then 

sharing of this knowledge in her school workplace and in university classroom she wrote - they 

all learned how to print the computer screen! This single activity brought about great 

excitement for her and she recorded this fact in her journal. 

 

Polly was a participant who felt quite comfortable and well-suited to the unstructured 

environment found in the facilitative ambience of this university classroom. Her approach was 

to: 

just do it that way, check out the real thing and try it yourself and if it doesn‘t work out 

the first time, it will the second time. It‘s just time to just sit down and fiddle around and 

play with it and enjoy it. 

 

Polly also became involved in group work and shared her knowledge with others. This sharing, 

and having the opportunity for interaction and dependence on each other, created a sense of 

community within the university classroom. It allowed the participants to jointly deliberate and 

collectively pursue their learning. They would tell each other how to crop and about the 

different icons. 

 

Another participant, Phoebe, also actively experimented and got things done by asking other 

people. She displayed an open-minded approach to her learning which she expressed by asking, 

and by becoming personally involved in this new, present situation. Her journal relates how: 
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I knew I was starting a new school year at the end of January and I knew I had to have 

some basic knowledge because the children would be using computers in the classroom 

and so I bought a computer over the Christmas break. 

 

Peg, who unfortunately did not submit her journal which could have thrown further light on her 

learning, preferred to experiment, do, reflect, and learn the technical skills as she progressed. 

Her initial trials and experimentation predictably produced errors. These she contemplated 

before asking for assistance. She sought the advice of other people – such as the teacher 

educator – when she was having difficulties in her school classroom with PowerPoint. She liked 

to solve problems and find practical solutions to the technical tasks. 

 

Con was eager to know how a computer program worked. He was pragmatic and actively 

experimented. He thoroughly enjoyed solving problems, learning the skills, and then passing the 

information on to his students: 

I went back and tried it at home… Well, home and school, just to try and develop the 

skills a little better. So I knew a bit more of what I was doing, so then I could pass onto 

the children or just for my own benefit, so that I was, I guess, a bit more aware of where 

and what was happening. 

 

Con reinforced his own learning and looked for practical and concise ways of attempting a task. 

As Con and the other participants became more confident with the technology, their observed 

language changed and began to sound more cryptic: 

in here, you need to place this section, once you‘ve done that, then return to this part 

and here you need to copy this line and then go to… Go back and make it 

attractive…Con gives Doris directions. 

This became the common language among the group and created a bonding. Although the 

language of these new arrivals appeared cryptic, they understood each other and accurately 

conveyed their messages. (See Glossary for a list of digital terms and their meanings.) 
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Con organised his knowledge in a hypothetical-deductive manner, focussing on specific 

problems. He preferred to deal with technical tasks and problems rather than social and 

interpersonal issues. He displayed a marked tendency to focus on specific tasks and aspects, and 

to actively experiment with technical tasks. He brought into class new programs for his 

colleagues to view – Kahootz (a Window‘s PC-based multi-media narrative creation software 

for children) and the latest version of Kidpix (a similar media manipulation program for 

Macintosh computers). He explained the technical aspects of the programs and talked about the 

specific tasks of the two programs. Pedagogical issues were not mentioned; only practical 

concerns were discussed. 

 

During the field observation, Con constantly solved problems and experimented: 

I picked this up by doing this…and then you do this… by pressing this icon and all I get 

is this running square, I‘m after a box…No, that‘s just to select, the actual box is 

further down, here let me show you, he proceeds to show Doris who leans over to see it 

on his computer. 

The same mode pattern of learning occurred for most other participants, the exception being 

Dorothy who scored a low preference in active experimentation (AE). She was often late for 

class due to her school workplace commitments. However she was adamant that she did want to 

learn about computers and that this was the purpose of doing the course. Initially she said that 

she was terrified of computers. Nonetheless by mid-year, her confidence had increased and in 

her second interview, she stated that she had really learned a lot, and one of the things… is that 

you can play around and not destroy the computer. This enhanced capability allowed her to 

experiment, and by the end of the year, although she still came in late she could now muck 

around with PowerPoint and other programs. 

 

Ashley scored the lowest active experimentation (AE) score in the group of participants. He was 

not confident about his ability to learn ICT. However, a change occurred in his life during the 

course when he obtained a permanent teaching position. This led to a new attitude and his 

approach to learning became more positive. He started to experiment and do things; he obtained 
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a laptop and, like many of the other participants, bought himself a USB memory stick. He even 

explained and showed another participant the process of setting up the memory stick if the 

technology did not take it. He did so utilising the common language the group was discovering 

and developing: take yourself to Windows… etc. 

 

During the latter part of the year, when Ashley gained his permanent teaching position – a prep 

class for the remainder of the year – he cheerfully, and quite seriously felt confident enough to 

decide that for these five and six-year-old digital natives that their computer experience is 

limited. His experiences within the university classroom increased his confidence and he started 

to evoke a positive attitude. Ashley became more interested in, and excited by, experimenting 

with the technology rather than just theorising about possibilities in regard to its mechanics, but 

he, too, was not obviously concerned with the pedagogical theory in relation to learning. He 

became active in the online discussion and the following appeared on the bulletin board: Hey, I 

think I've actually done it right... we'll see. An interesting site to have a play with- 

www.pets.info.vic.gov.au, I hope this message gets through. 

 

A notable feature of the university classroom environment of this study was the degree to which 

interaction allowed team building and collaboration. Kolb refers to this interaction as ―team 

learning, [which is] the process by which teams gain clarity about purpose, develop good 

working relationships, and effectively accomplish their goals. It involves valuing individual 

differences, learning how to focus on a common purpose, and sharing responsibility for getting 

work done‖ (Kolb et al. 2004, p. 1). Doris observed and worked with Duncan, Dorothy, and 

Con. And in her case, Doris felt that she: 

always just found a little group work was better, because you sort of… bounce [ideas] 

off each other… Cooperative learning, it‘s very good, because I do think you open up a 

bit more, and brainstorm… 

 

For many of the participants, experimenting with and within the new environment of ICT 

assisted them in identifying their own needs with regard to ICT learning. Many of the 

http://www.pets.info.vic.gov.au/
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participants echoed Peg, who said in her second interview that, as far as she was concerned, 

teachers learn best: just by doing. Yeah, just by doing. These experienced teachers were like 

many new arrivals who explore and experiment with different aspects of their new environment. 

For example, new immigrants may buy new types of food and try to cook it, but they cook the 

food using styles they know from their former home: mixing ―leftover macaroni with vegetables 

and fragrant garam masala‖ (Giri 2002, p. 1), as it were. These digital immigrant teachers 

experimented in an analogous manner; they used Microsoft PowerPoint to organise 

presentations. These presentations were in the traditional linear text format, and did not utilise 

the program‘s inbuilt dynamic organisation which would allow them to organise information 

and connections through hypertextual links to other documents and tasks. However they were 

indeed experimenting and doing, and developed a pragmatic approach to their immediate 

classroom needs. This experimentation gave meaning to the different concrete experiences that 

they were encountering in the information age. 

 

2. Concrete Experience (CE) 
 

The participants focussed on the concrete experience (CE) of their ICT learning; on their 

perceptions of the doing, and the dealing with immediate concrete situations and experiences 

required meeting their immediate individual needs. Their survival in this new milieu depended 

on their focussing and dealing with the immediate situation. All had enrolled in this course 

primarily to get their fourth year qualification or to enhance their existing qualifications.  

 

The data indicated that the majority of the participants learned through concrete experience as 

shown in Figure 10. The notable exception to this was Ashley whose display of learning via 

concrete experience was significantly less significant that that of his classmates. This seeming 

aberration will be discussed. 
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According to the data in the study depicted in figure 10 Dorothy, Phoebe and Delia focussed on 

being involved in the experience of learning the new technology. Delia related her concrete 

experience to immediate and real situations, and as far as she was concerned: 

I‘ve achieved a lot. A great deal. Just in my confidence to have a go at things. I couldn‘t 

use a digital camera and now I can. I‘ve gone out and bought myself one, and I‘ve 

played at home, mucked around and things. I‘m even starting to take little video 

snapshots. 

 

The teacher educator encouraged the participants to approach learning in a non-directive manner 

and to become involved with the learning of their classmates, so that, as he said: 

they can go ‗oh‘ [with pleasant surprise]… then they all see such a great quality of work 

by sharing …it just puts a bit of pressure on them to get thinking to get ideas, because 

they are doing things all the time… 

 

With this attitude the teacher educator encouraged the participants to become interested in 

learning from specific experiences and immediate situations that did not necessarily need to be 

structured. The whole experience in this class tended towards concrete learning and ‗just in 
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Figure 10: Concrete Experience 
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time‘ learning to meet their particular needs: doing maths sheets in Microsoft Excel and then 

sharing the production. They began to feel proud of their achievements and this in turn allowed 

the participants to warm to the idea of sharing, and the activities this sharing entailed further 

extended their learning in this relatively unstructured university learning environment. For 

example, Patricia shared her immediate experiences by writing on the class bulletin board: 

Subject An inspiring teacher 

I was at a conference in Ballarat and met an inspiring teacher who has done amazing 

things with computers and the internet. She works on the global classroom ideology. 

Have a look at her school's website www.araratacc.vic.edu.au especially the global 

classrooms. 

 

Patricia found this practical and concrete work fascinating and, as her confidence and skills 

improved, she made decisions and changed her own working environment; look at database on 

cupboard … meaning that the staff could access a printed spreadsheet which was also available 

electronically. Patricia engaged others in her learning and in the changed situation: we‘ve done 

it again. She was also most adamant that she would continually be on the computer now… and 

have everyone involved in the experience. Her emphasis was on community collaboration and 

interaction. In her own school, she gathered other staff members together and involved them in 

her present learning context. She preferred to be actively involved and experimenting with 

concrete experiences. 

 

Other participants who grouped together included Penelope and Danielle. They worked at the 

same school and in the university classroom they sat together. They interacted and collaborated 

with each other, discussing the computer program icons and how to do the given activities. As a 

result of their successful completion of this course, they received leadership roles in their 

workplace, Penelope becoming the IT Coordinator and Danielle the Early Years Coordinator, 

where she introduced ICT into her immediate workplace environment. Penelope was aware of 

her preference for learning through concrete experience and experimentation, by: 

http://www.araratacc.vic.edu.au/
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trial and error, yeah, just listening, watching, following through the steps that were 

presented to us. Trying to understand, and again have the ability to go back and do it 

for myself [and] I think we all just learn by doing really. 

 

Dorothy scored the highest level of concrete experience (CE) within the participating group. On 

her arrival at class, she first observed and focussed on the immediate situation, simply watching 

and relating to other participants who were on time for class. She did comment that if I‘m 

watching and don‘t get it, I talk to someone next to me or someone on the other side… they 

show us and that‘s how we do it. Dorothy‘s learning was importantly influenced by her 

relationships with the other participants, and with the teacher educator whom she mentioned in 

her second interview, because every time I‘m here, he introduces me to something new and says 

try this and try that and do this. Where previously she had never tried to do any of these things 

with technology before, here someone kept encouraging her to attempt new experiences and she 

was rewarded by the outcomes. 

 

As noted previously, Ashley was exceptional in that he was not interested in the concrete 

experience. Initially he appeared to be rather frustrated. One evening, as he was leaving class, 

he turned to the researcher and said: 

I come to class all excited, waiting and wanting to learn something but by the end I‘m 

often frustrated, although by nature I‘m a patient and thoughtful person. [The 

researcher made note that] The frustration on his face makes it evident that he feels that 

he hasn‘t learned anything in this class… 

 

He did not feel that he could relate to the classroom experience in which he found himself. 

However by the third interview at the course‘s end, Ashley‘s confidence had risen and he 

concluded that it‘s all just practice… and just keep on going with it … just doing things and 

feeling your way around things.  
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The majority of participants functioned well in the unstructured environment and brought an 

open-minded approach to this university experience. They willingly shared and reflected upon 

their different experiences and observations. 

 

3. Reflective Observation (RO) 

 

A majority of participants – the exceptions being Penelope and Philomena – preferred reflective 

observation (RO) as their third mode of learning. Penelope and Philomena were less reflective 

about their observations and they were very interested in the technical aspects of the technology 

when compared to the other participants (Figure 11). 

 

 

The majority of participants attempted to come to an understanding of the ICT environment by 

observing and by listening to the discussions taking place around them. They also reflected on 

and wrote about their experiences in their journals. The noteworthy participants in this study 

were Dorothy and Doris who scored the same percentages for their active experimentation (AE) 

and reflective observation (RO) modes. They were intense observers, reflecting on the 

knowledge and skills that they observed the other participants exhibiting, and then when their 
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Figure 11: Reflective Observation 
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confidence rose they too experimented with the software. Duncan was another participant who 

actively observed, took notes and reflected about, for example, the zipping but also the 

unzipping [of compressed files]. Finally, he also concluded that it‘s just practice and seeing 

what others are doing. 

 

Danielle and David also observed the other participants and their work. David began by 

observing and reflecting, and in his journal he wrote that part of his delay in writing up his diary 

was his school placement; as he was trying to find a school placement. Regardless of his 

obstacle, he was continually contributing to the bulletin board and sharing his ideas: 

I am currently running a few ideas through my mind. I have put these thoughts down on 

the attached document. Please feel free to read it if you have the time. I believe I will 

have a concrete idea once I have started my school placement in the not too distant 

future. 

David‘s approach changed once he was able to access a school classroom and he became more 

involved in his university work. He felt that he was now part of the culture and could validly 

participate in the new environment. 

 

Other participants wrote on the Bulletin Board about their ideas concerning the practical aspects 

of technology. Peg, Penelope and Philomena scored a low level of reflective observation (RO) 

and definitely preferred to do the activities rather than observe and think about them; to the 

extent that even while the lecturer explained about the extra features of WORD, Peg 

simultaneously clicked and experimented; she tried to find her own way around the different 

buttons and screens. 

 

In the reflective observation (RO) mode, the participants observed and described their 

observations. Duncan, Ashley, Danielle, David, Delia, and Dorothy preferred to think, reflect, 

and brainstorm about ideas and situations that related to the technology. They examined ICT 

situations from many points of view, trying to understand the situation presented. Many of the 

participants worked in groups, brainstormed, and together reflected on the workings of the 
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technology. This was especially so for Patrick, Patricia, Delia, Pearl, and Danielle. They formed 

their own group and remained together in that familiar group, enclaved in a similar cultural 

background throughout their ICT learning journey. In their school workplace, they would gather 

together at lunchtime to discuss what they had learned in their university classroom. Patricia 

commented in her journal that at her school, in which Patrick, Pearl, and Delia also worked, that 

they used these times to share what they had learned in the university classroom. They showed 

each other the different features of the program. Patrick often commented that as a group, they 

collaborated and bounced ideas off each other. In her second interview, Pearl commented that 

the group had just been terrific support, cooperating, discussing new programs and hardware, 

consulting and working together. Pearl and Delia sat down and worked out a few details to their 

project. 

 

Phoebe, although she obtained a medium score for her reflective observation (RO), reflected in 

a different manner to the other participants and, as she said in her second interview, preferred to 

listen and take notes because: 

usually I can't take notes and do what is being asked of me at the same time. Normally if 

I take the notes and do it, then I have something to look back on if I do a step wrong. If 

I‘m busy taking notes, I can‘t do it at the same time. So that‘s what I'm having trouble 

with: doing both. 

 

And so, Phoebe often just listened, observed, and reflected in the university classroom. The 

other participants often brainstormed together, thought deductively through the different 

problems relating to the technical tasks deductively, and then attempted to conceptualise and 

think through the abstract concepts relating to the given ICT tasks. 

 

4. Abstract Conceptualisation (AC) 
 

In this study, abstract conceptualisation (AC) was related solely to the mechanical and technical 

issues of the ICT learning environment. It was not applied to the pedagogical issues that usually 
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inform the learning process in a learning and teaching environment, and which the Kolbian 

descriptors detailed previously intimated should be the outcome (Figure 12). 

 

 

Of all the participants Con and Ashley (Figure 12) pondered the most how they could use the 

mechanics of the software and they were the greatest users of abstract conceptualisation (AC) 

mode of learning in relation to the technical and systematic approach to ICT use. Despite their 

thoughtful engagement in the course, neither Con nor Ashley sought to explore the pedagogical 

implications of ICT. 

 

Con, as the IT Co-ordinator at his school, was more interested in the use of the technology than 

the pedagogical issues relating to the technology. He had immediate technical issues that needed 

to be solved before he re-entered his school workplace. During assessment week at his school, 

one of his colleagues was having trouble with Microsoft Excel and Con approached the 

researcher during a coffee break to ask about the movement of data within the application. After 

the coffee break, the researcher and Con returned to his computer to solve the immediate 

technical problem. During the problem solving session, Con theorised about possible solutions 
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Figure 12: Abstract Conceptualisation 
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to the technical problem in a systematic way. However he did not make any references to the 

pedagogical issues involved in setting up the assessment methods. 

 

Ashley used abstract conceptualisation (AC) relatively more often than his other modes of 

learning (Figure 12). He tended to theorise extensively about technological issues but like Con – 

and indeed the rest of the participant group – not about pedagogical issues. He was less inclined 

to participate in group discussions and work with the other participants. His interests lay in 

systematic and planned learning; a learning process in which he could: 

write everything down as soon as I can, with arrows, little pictures, step-by-step 

diagrams I guess, that‘s my way of trying to pick things up, to take as many notes as 

possible. Rather than actually doing it in class, I was pretty much writing anything in 

the book. 

 

Ashley interacted less with the other participants and was more concerned with ideas and 

abstract concepts relating to the technology. He approached knowledge and skill acquisition 

logically and sequentially using graphs, diagrams, and systematic methods to master the new 

environments. Ashley enjoyed the systematic planning, manipulation of abstract symbols, and 

quantitative analysis: a little bit of browsing to see where, what I can teach, forward planning. 

He wanted to overcome his lack of knowledge and skills, and he wanted to become empowered 

in his new environment. 

 

Ashley commented that his students seemed forever to know something new. He felt that his 

immigration process was still at the survival stage and all he could do was ponder about 

possible projects – listening and reflecting whilst others around him were doing. In comparison 

to the other participants, Ashley thought, reflected and looked for precision and sequential 

methods of approaching any project before he attempted to actually approach the task at hand: 

as a rule, I write things down, step-by-step and then have a go at home. 
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And unlike other participants, he wrote in his journal about the readings that the lecturer 

prescribed: 

Jamie McKenzie (author of an article) thinks that there is too much ‗wow‘ factor rather 

than content on what has been learned in most PowerPoint presentations. He says that 

there should be 80% research and 20% presentation. 

 

Of all the participants Ashley seemed most concerned about the readings and he was willing to 

discuss this particular reading. However, he seemed to be a ‗lone ranger‘ (Douglas 1976) in this 

activity. His main concerns were with the building of general theories of technology use; 

thinking about the technology and how to use it, rather than attempting to understanding unique, 

specific areas of study. He preferred the mathematical study areas and leaned towards a 

scientific approach as opposed to a more creative, artistic approach to problems: I will do 

something linking the use of computers in the classroom with the teaching of mathematics 

and/or the literacy program. 

 

He grew to understand the meaning of ideas and situations by carefully listening, reflecting 

patiently and observing. He established his knowledge base, gained understanding of the ideas 

behind the activity, and only then experimented and interacted with others: 

we‘re not supposed to be there, but we can do this, I‘ve done this before… he explains 

how he has set up homepages without templates and then says you‘ve got better control 

this way. 

 

Ashley learned through gaining an understanding of the different process and techniques 

involved in ICT. He conceptualised the processes through the different models that he created 

for himself through his planning and writing in his book, rather than by actively experimenting 

like the other participants. As he became more familiar with ICT, he obtained his own laptop 

and USB stick and explained to the others how to install the software. The more technical 

aspects did not dissuade him from using the technology. 
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Con saw his own learning process as involving the solving of problems with regard to his work 

as IT Co-ordinator at his school – in particular, solving technical problems – having time to 

contemplate, and obtaining a deeper understanding of a particular software program. He said: 

a possibility for a project (his action learning project) could be the Grade Six magazine. 

It would involve all sorts of information technology, publishing aspects, before, after 

and during the process. It serves a purpose, is relevant and the children and I will be 

learning something…. Last year while working with the Grade Six students they 

produced a high quality magazine. This magazine involved the use of Information 

Technology through, word-processing, digital camera, scanners, printing, networking 

and installation of software. I desperately want to solve this problem; therefore I‘m 

sticking with my original idea of the Grade Six Magazine. I feel this will enable me to 

learn stuff here and then teach the children various skills such as, Digital Camera, 

Scanner, Word, Adobe Conversion, Photo Shop and possibly placing the Magazine on 

the school WebPages. All this will keep the children and I, very active... 

 

Like Con, Penelope and Philomena often focussed on the technology. Philomena‘s interest 

during first semester was the digital camera: she could use it in the library with the different 

classes that came to the library. As she became more competent in using technology, she 

developed a systematic approach to her learning. She stated that she took notes so I‘d remember 

what I was doing and what the teacher educator said. Learning, for her, had to have systematic 

processes with explanation and so her inclination was to use the teacher educator as a reference 

point rather than experimenting and discussing in collaboration with the other participants. The 

lecturer would talk her through the activities as she wrote down all his instructions 

systematically and asked: do I put it here. She was often observed asking for directions and 

reinforcement. 

 

Con, Philomena, Doris, Penelope, and Pearl would often start discussions with colleagues about 

the knowledge of the programs and they showed a higher abstract conceptualisation (AC) level 

with regard to the technology in comparison to the other participants. 
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Penelope was a surprise with her abstract conceptualisation (AC) level, especially as in class she 

often claimed that she learned best by doing and that everything: 

has to be hands on … To be honest, I‘m not one to come home and read things from 

front to back cover… Unless I‘m doing and playing,… I‘m not a teacher who will stand 

at the front and dictate, I have to be hands on; colouring and down on the floor with 

them. I‘m a hands on person, but that‘s just my personality. 

As far as Penelope was concerned, she learned by experience with practical approaches and 

application to her given tasks; she felt that she never really learned by reading about the task. 

She saw herself as a practical person who learned by doing and not having had to read about an 

activity followed by great discussions about the possibilities of the task.  

 

In Penelope‘s school workplace, ICT was being introduced in an ad hoc manner. Penelope, at 

the end of the year, began to think of ways to introduce ICT in a more systematic manner. She 

was going to write some procedures that could be useful to the staff. This experienced teacher, 

who claimed to gain little from reading was even planning to put together a book on how to use 

PowerPoint and other things. Obviously, the university ICT classroom environment suited her 

personality; she was interested in the technological issues but baulked, like the other 

participants, at any examination of the pedagogical implications of her learning. A full 

transformation into a digital citizen teacher with understanding of pedagogical issues was at this 

stage of minor significance to her. She wanted to survive this year and this course, so that she 

could get her fourth year. She attained her goal and at the end of year, because she had 

completed the course and knew more than the other teachers at her school workplace, she even 

became the school‘s IT Coordinator. 

 

Penelope had great plans for her school workplace: I‘ll write a technology book for all the 

grades and set out what they need to know by the end of the year. She was concerned about the 

technical aspects in regard to ICT; about ‗what‘ the children should know, rather than ‗how‘ that 

knowledge should be transmitted. She began to systematically plan for her new job as IT 
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Coordinator and began to manipulate different ideas to form a neat conceptual system for others 

in her school. She became interested in different standards and when she asked where do you 

get some idea about standards, she was shown the standards on the web.  

 

In regard to abstract conceptualisation (AC), these participants were concerned with the 

mechanics of the technology. The pedagogical issues of ICT learning did not materialise. In 

effect, they had arrived in the foreign country of ICT learning and their goal was to survive 

attain their digital residency through completing this course. That more extensive, deeper 

knowledge and understanding of the ICT teaching and learning process that would constitute 

digital citizenship remained an elusive goal.  

 

Summation of the Modes of Learning 
 

The researcher observed that most teachers preferred to use active experimentation with the 

technology, like new arrivals in a foreign country they were enclaved in cultural groups, in 

which they bounced their ideas and thoughts off each other. Like new arrivals in a new land 

they collaborated and developed strategies to help each other (Benyei 1961) in their learning of 

ICT. Their experience was concrete, reflective and active; however their abstract 

conceptualisation was directed towards the technical use of ICT. The pedagogical implications 

of ICT were of no significance to these digital immigrant teachers.  

 

Kolb‘s (1984) processes of learning suggest that an individual touches all four modes of 

learning. The participants ―touched all bases‖, however their preference was for three modes of 

learning. All participants preferred to use active experimentation (AE), though not to the same 

extent. Fifteen participants preferred to use concrete experience (CE), the exception being 

Ashley (he, like the other participants, utilised reflective observation (RO). A noteworthy factor 

occurred in this research. Four participants preferred to use abstract conceptualisation (AC) with 

greater emphasis on technical tasks as the course progressed, however their conceptualisation 

focussed not on their professional skills as teachers, but rather on their immediate roles as 

learners of ICT.  
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Over the year, these pragmatic people concentrated on the practical aspects of ICT. However, 

the research data showed that the learning processes were different in comparison to traditional 

didactic, lecturer-led courses. The data indicated that change was evident and teachers were 

learning in a different environment to the one that they remembered from their undergraduate 

studies; an environment which encouraged discussion and collaborative learning. 

 

Significantly, the data indicated that the participants showed a definite three-stage pattern to 

their learning: they moved from learning how to push the buttons (P) on the computers they 

now found before them, to thinking of how to apply software(A) to their professional practice, 

before displaying a willingness to change their practice (C) by employing ICT. Figure 13 

displays the consistent utilisation of the modes of learning as the teachers progressed through 

the P A and C of the ICT learning process. 

 

Learning How to Push Buttons (P) 
 

At this stage of their learning the participants were mainly interested in concrete experience and 

experimentation with the new buttons they encountered (Figure 13). For example, Dorothy 

came into class and asked another participant: where‘s the on button? Discussion often centred 

on the software buttons/icons used to operate the different software programs. They 

apprehensively played and toyed with the technology. They were excited when they could do an 
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Figure 13: Summation of the Modes of Learning in PAC 
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activity that the teacher educator set. The concrete educational experience as defined by the 

teacher educator played a significant part in the teachers‘ learning because it related to their 

immediate needs. The teacher learners and the teacher educator often negotiated activities that 

could be applicable to the participants‘ classroom the next day. They were also willing to 

experiment with the buttons and show each other … what the buttons do. 

 

Learning How to Apply the Software (A) 
 

The teachers were still experimenting through concrete experience (Figure 13). However, their 

reflection shifted to the different software packages they were presented with as well as to the 

application of the software to their existing practices. Delia and Pearl developed a PowerPoint 

presentation for their school‘s Multicultural Week. They thought through the steps on how to 

utilise the technology to enhance their presentation. There certainly was a lot of doing, 

interaction and talking with Patrick, Patricia, Penelope, and Danielle in the university classroom 

about this PowerPoint … What they noted was that previously they would have got their 

students to do posters and things like that …whereas, now, this PowerPoint has got some 

potential as Delia commented to Patrick. 

 

Midway through the course saw an increase in the level of the participants‘ examination of the 

different concrete experiences, and reflective observation about these experiences, in regard to 

the applications‘ and for their respective classrooms. They began to brainstorm and exchange 

ideas within the university classroom about what they were doing in their own workplace 

classrooms. They began to comprehend the basic aspects of different software and its 

applicability to their own learning.  

 

Learning How to Change Practice (C) 
 

The participants began to change their established practices by introducing ICT into their 

workplace classrooms and their home lives. For example, Phoebe and other teachers introduced 

PowerPoint to collate their own work and their students‘ work into e-portfolios, rather than 

maintain their previous practice of collating all the students‘ work in scrapbooks. 



 135 

 

Active experimentation rose slightly at this stage as they began to apply ICT to their practice. 

Now they were experimenting to change their practice (Figure 13) and reflecting on how to use 

the technology to change practice. The participants now had a greater understanding of the 

technology and its function and applicability. They were working on their action research 

projects, their e-portfolios, and finalising their assigned homepages. They were also identifying 

their achievements, but were still not analysing or testing to check the validity of their concrete 

experience based on pedagogical theories. They were assimilating the technology into current 

practice but without referring to any pedagogical theory (Loughran 2006).  

 

Contextualising Learning and Culture Change  
 

It is critically important to mention that the participants did indeed learn how to use technology 

in their practices; and within the year of this study. However they did not reach a stage of 

abstract conceptualisation in which they discussed pedagogy in relation to the ICT learning 

environment. They did inhabit the digital world alongside other digital immigrants and digital 

natives (Prensky 2001a). They became capable of discussing and reflecting about the mechanics 

of ICT; they could buy their USB sticks and other equipment. Philomena pointed out towards 

the end of the year that she could now go shopping without her children and that she found 

interesting sites on the Internet, especially the Sun-Herald site which she showed others in the 

library. 

 

The change encompassed their new propensity to work in collaboration with their colleagues. 

They observed each other‘s work and reflected on the different ICT situations they encountered. 

The traditional didactic lecture methods had been replaced by learning groups that interacted 

and collaborated, and with the participants‘ own active experimentation in the concrete world of 

technology. They achieved residency in the digital world and lost their mechaphobia (Breck 

2002), even if their limited depth of pedagogical understanding made digital citizenship a goal 

still to be attained.  
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By the end of the year they had purchased technological tools in order to enhance their work 

and to further experiment and reflect on the ICT possibilities. They updated their storage 

devices – from antiquated 3½ inch floppy disks to higher capacity USB stick; a significant 

displaying of their need to store and retrieve vastly greater amounts of information. Their 

purchasing of USB sticks can be regarded as a proxy for the amount of information they had 

learned. They were now ‗pushing the right buttons‘ with regard to the technical aspects of 

learning and the technology was being applied to their established routines of classroom 

practice. And they reflected on the application of this technology, that is, on how to compile the 

different classroom activities and organise their actions and observations utilising such 

technologies.  

 

The transformation of their learning, as for many adult learners (Knowles 1998), occurred 

because it led to the attainment of a personal goal. They had concluded that technology is 

important and that they needed to be empowered. This sense of pending empowerment was 

echoed in many teachers‘ interviews: I want to get my fourth year … I want to use this (ICT) 

stuff. At the end of the course, the empowerment and transformation could be seen in their 

confident active experimentation and reflection on their concrete experiences. Now, they could 

talk to the IT person at their school and they could talk to their children. However, as Peg 

pointed out, the children are secretive about this world and the digital immigrants saw that they 

were not being fully accepted into the digital world by the digital natives. However within their 

own community, they were as Negroponte (1995) terms it ‗being digital‘. That is, they were 

beginning to understand the mysteries of digital technologies and using them with ‗hands-on‘ 

activities. The data showed a practical experiential approach to their learning.   

 

The learning processes and modes of learning indicate that, although the teachers experimented 

and reflected on their experience, the learning process itself may take longer than one year. For 

the teachers to abstractly conceptualise technology and discuss pedagogical issues relating to 

ICT will only be possible for some digital immigrant teachers given time, and may not 

necessarily be possible for all. When attempting to understand how teachers learn, it is 
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important to recognise and understand the learning process, and how they can be empowered 

through their learning and consequently begin to take responsibility (Eickmann, Kolb and Kolb 

2002) for the construction of their own learning and knowledge development in a concrete 

situation.  

 

Kolb (1984) indicates that learning in concrete experience and active experimentation modes 

requires doing and often falls within the realm of immediacy, whereas abstract 

conceptualisation tends to be extended and requires a greater amount of time. Although, this 

study took place over one year, abstract conceptualisation was minimal and limited to technical 

aspects of knowledge acquisition in this ICT learning environment. The digital immigrant 

teachers of the study were not theorising based on their new experiences, nor were they asking: 

what is the significance of the doing and observing in my practice?  

 

Conclusion 
 

This chapter presents the findings of the study utilising Kolb‘s (1984) modes of learning. The 

four modes of learning were identified with selections from the fieldwork: participant 

observations, interviews, and participant documentation. The selections were used to identify 

the breadth and depth of each learning mode, and to capture their meaning. The researcher paid 

particular attention to the descriptors of each mode in relation to their applicability in the ICT 

environment. The descriptors were developed based on Kolb‘ categories (1971) and allowed a 

categorisation of all the observations. 

 

These descriptors identified each mode of learning in terms of the learning process that the 

participants‘ employed to achieve their aims and goals in attaining ICT knowledge and skills. 

On the basis of the modes of learning, the descriptors assist the analysis and provide a collective 

conceptualisation by identifying the learning process of each participant. Kolb‘s descriptors, as 

applied in this study, enable a valuing and analysis of the data of the learning of the participants. 

This research was formed on the ―basis [of] applications of experiential learning to education, 
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work, and adult development‖ (Kolb 1984, p. xi), which could be applicable to the ICT 

university classroom. 

 

The learning and modes of learning, indicate that although the participants experimented and 

reflected on the experience, the ICT learning process can be expected to take longer than one 

year. And for the participants to abstractly conceptualise the technology and discuss 

pedagogical issues relating to ICT will only be possible with time for some participants and not 

necessarily be possible for all participants. 

 

The participants touched all bases of Kolb‘s modes of learning although they preferred three 

modes of learning and did not learn ICT according to Kolb‘s accommodative learning style. 

They increased their knowledge about ICT learning and teaching by active experimentation 

(AE) and reflective observation (RO) on the concrete experience (CE) and through their action 

research projects. They used abstract conceptualisation in regard to only the technical aspects of 

ICT. They learned how to push buttons (P), how to apply software (A) and how to change their 

practice (C). They started to think about their concrete experience and how to apply technology 

through the established routines of their classroom practices. Their immigration experience in 

the year had allowed them to inhabit and survive in the digital world.  

 

Besides experimenting with and reflecting about learning and teaching ICT, these experienced 

teachers with limited ICT exposure attempting to learn for the information age valued certain 

abilities as they immigrated to the twenty-first century and the digital world. The following 

chapter discusses the patterns of multiple intelligences as abilities which these digital immigrant 

teachers employed in their efforts to gain knowledge and skills in ICT. 
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Chapter Five - Survival Abilities and Approaches 

 

Introduction 
 

The previous chapter focussed on the modes and processes of learning in relation to the 

practical orientation of immigration by experienced teachers to the information age. The process 

of how teachers with limited ICT exposure learn practically was interpreted using Kolb‘s (1984) 

theory of experiential learning. The previous chapter contended that active experimentation on 

concrete experience and the reflective observation of activities and work were the principal 

learning modes for the participants of this study. It declared that the digital immigrant teachers‘ 

learning consisted of three modes: concrete experience (CE), reflective observation (RO) and 

active experimentation (AE). The chapter disclosed the stability in the general learning 

approach adapted by the teachers, while at the same time it showed that there was change in 

practice and language used in the learning process and orientation.  

 

Chapter Five assesses the observation of the teachers‘ abilities and approaches through 

participant observation method within a qualitative methodology. The observation and 

description contribute to understanding the new and challenging cultural environment of the 

participants. It uses the concepts and descriptions of Gardner‘s (1983) multiple intelligences as 

a framework. Gardner‘s (2003, p. 4) concepts are based on ―learning about human abilities‖ 

which he reframed into intelligences. The importance of these intelligences is Gardner‘s claim 

for their universality in application to learning: everyone can learn and they learn in many and 

diverse ways. People approach learning in their personal way to survive and thrive in a 

particular culture. 

 

In this study, experienced teachers participated in a formal professional development program 

over one academic year. The study supports Gardner‘s claim that learners perceive, reflect, 

store, and organise information in diverse ways. The study indicates that the participants valued 

the learning of ICT in diverse ways. They also valued certain abilities more than others in their 
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survival and transition as digital immigrants attempting to function in the ICT culture of the 

twenty-first century. This chapter describes the diverse ways of learning, and the abilities that 

these experienced teachers displayed in their ICT acquisition. The form of learning they 

undertook was unfamiliar to them from their previous university classroom learning 

environments.  

 

Within the university classroom context of this study – an environment qualitatively different 

from the traditional teacher educator-led course – participants were required to solve a number 

of problems in this new culture of the twenty-first century and from the perspective of diverse 

environments. The teachers desired and required their fourth year teacher qualification and had 

applied to enter this course which framed their acquisition of ICT competence using action 

research strategy. These participants used action research in their classrooms similar to what 

McNiff et al. (1996) point out where action research processes allow participants to plan and 

design learning practically, and to seek further explanation for their real life thinking and acting 

within the socio-cultural context. Furthermore, Phelps (2003) states that the participants‘ action 

research projects need to be relevant, applicable and practical in their own classrooms. As a 

consequence, teachers began to resolve their qualification problem and simultaneously, through 

action research, which was relevant to their classroom situations, began their ICT learning 

journey. In the journey towards digital residency and citizenship, they employed certain abilities 

that became valuable for them in solving learning problems about ICT. 

 

Intelligences as Abilities 
 

Gardner (1983) refers to intelligences as abilities: abilities to solve the problems one encounters 

in life; abilities to generate new problems to solve; and abilities to make a valuable contribution 

within one‘s culture. He further relates intelligences to the ways in which particular cultures 

value individuals and the ways that individuals create different products or serve their cultures 

in various capacities. Gardner‘s method explores how individuals function and how they 

develop different competencies (Silver et al. 2000; Gardner 1983) within a culture. 
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According to the multiple intelligences theory, ―these intelligences constitute the ways in which 

individuals learn, take in information, retain and manipulate that information and demonstrate 

their understanding (misunderstanding) to themselves and others‖ (Veenema and Gardner 1996, 

p. 70). Gardner (1993, p. xxiii) stipulates that ―there exists a multitude of intelligences‖ and all 

human beings possess these intelligences. Certain intelligences are associated with schooling 

(verbal and logical), the arts (kinesthetic, musical and spatial), and with personal (intrapersonal 

and interpersonal) abilities. Not all intelligences appear simultaneously, however when they do 

appear they help in understanding how learners are most likely to learn.  

 

Gardner‘s (1983) model divides the multiple intelligences into seven distinct categories. In this 

research, descriptors and descriptions were used to develop an understanding of the multiple 

ways teachers learn. The following table (Figure 14) names the multiple intelligences, used in 

this study, with the respective descriptors and descriptions employed (Hoerr 2000): 

 
Intelligence Descriptors Descriptions 

Verbal Words  People with linguistic intelligence have a sensitivity to the 

meaning of words and are proficient in conveying information. 

They have the ability to use with clarity the core operations of 

language. 

Logical Numbers/ 

logic 

The ability to handle chains of reasoning and recognise 

patterns and orders. The ability to use activities that involve 

abstract symbols/formulas and outlines. They see numeric 

sequences and like calculation. They are good at deciphering 

codes and problem solving. 

Kinesthetic physical 

experience 

The ability to use the body skilfully and handle objects 

adroitly. Use activities that involve the body or parts of the 

body. 

Visual Pictures  The ability to perceive the world accurately and try to re-

create or transform aspects of that world. They use activities 

that involve art, pictures, sculpture, drawings, doodling, mind 

mapping, patterns/designs, colour schemes, active 

imagination, imagery, block building. 

Interpersonal People The ability to understand people and relationships. Learners 

think by bouncing ideas off each other. They use activities that 

involve group projects, division of labour, sensing others' 

motives, receiving/giving feedback, and collaboration skills. 

Intrapersonal self-reflective The ability to access one's emotional life as a means to 

understand oneself and others. Individuals who exhibit this 

intelligence have an accurate view of themselves. They use 

activities that involve emotional processing, silent reflective 

methods, thinking strategies, concentration skills, higher order 

reasoning, "centering" practices and meta-cognitive 

techniques. 

Figure 14: A Short Description of Gardner’s (1983) Multiple Intelligences 



 142 

 

The sequence of intelligences has importance for Gardner. He begins his list of intelligences 

with logical and verbal intelligences because they ―are particularly important in the kinds of 

schools that we have today — ones that feature listening to lectures, reading, writing and 

calculating‖ (Gardner 2004, p. 31). With traditional methods of learning from the time of 

Aristotle up to our own classrooms, these two intelligences have been, and continue to be, 

highly respected. Students are considered successful if they are articulate and can persuade their 

audiences to think in particular frames of mind (Gardner 1983).  

 

However, several multiple intelligences are valued above others in the solving of challenges 

within a technological learning context. The several intelligences employed for the ascendance 

into the ICT educational culture are logical, intrapersonal, and kinesthetic intelligences (Gardner 

1999). They mark a shift from the traditional intelligences for schooling and permit 

individualised education with ―active hands-on learning‖ and ―explicit step-by-step thinking‖ 

for students of the future (Gardner 1999, pp. 44-43). In this study, the challenge was to observe 

and understand whether experienced teachers solved their ICT learning according to Gardner‘s 

diagnosis of this shift from the intelligences used in traditional educational settings. 

 

Teachers’ Abilities 
 

During this study, raw data concerning the teachers‘ abilities were collected as they learned 

about the mechanics of ICT. Like the learning processes (Chapter 4), the ability frequencies 

were converted into percentages and a pattern developed (Figure 15). Although there were 

variables within each participant‘s individual ability use, the same patterns of survival occurred 

as with economic immigrants, who associate with each other, interact, collaborate (Jupp 1966) 

and often take on ‗hands-on‘ activities to achieve individual and immediate goals (Zubrzycki 

1964). Immediacy became an important issue for the participants of this study: how do I use this 

IT stuff tomorrow? was a question frequently echoed by many of the teachers. Usually, they 

were interested in doing, reflecting, and immediately applying ICT to their established practices. 
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Learning and teaching in this university classroom, was observed to have changed in 

comparison to the traditional university approach. 

 

 

As Snyder (1997) points out and this research agrees the landscape of learning had changed and 

this research further recognises that the way these digital immigrant teachers approached 

learning and communication acknowledges the shift in learning from the traditional didactic 

university classroom to a focus on an interactive, active, and reflective approach to learning 

about the mechanics of ICT. 

 

According to Gardner (1983), in the traditional university classroom – and in education 

generally – verbal and logical abilities are highly valued. Gardner (1999) further writes that 

students of the future will value the ―explicit step-by-step thinking‖ (p. 43) of logical ability. 

Prensky (2001, p. 3), also, alerts us to the fact that some logical thinking ―will continue to be 

important‖ although not in the linear form of the predigital environment. This study indicates 

that, for experienced teachers, logical ability and visual and verbal abilities played lesser roles in 

their real life problem solving.  
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Figure 15: Summary of Teachers’ Use of Abilities 
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For Gardner (1999, p. 44) kinesthetic or ―active hands on learning‖ and intrapersonal 

individualised education abilities are important when learners attempt to master ICT. The digital 

native and immigrant value doing and utilise their kinesthetic ability. They also value 

intrapersonal ability, albeit in different ways and forms. In addition to the intrapersonal and 

kinesthetic abilities that they evidenced in this study, digital immigrant teachers valued 

interpersonal abilities when solving problems.  

 

The need to solve real life, practical problems occurred in the university and school workplace 

classroom of each individual during their action learning. The focus of action learning is on the 

―chang[ing of] processes, participation and reflection" (Phelps 2002, p. 4) so as to improve 

practice and try out ideas in practice as a means of increasing knowledge about learning and 

teaching (Kemmis and McTaggart 1988). According to Akdere (2003) and Schön (1983) 

learning and teaching are improved by reinforcing, modifying, or changing perceptions, based 

on systematic observation and reflection through action. These co-exist and operate 

simultaneously towards the solving of problems, and in learning, in real life, within a particular 

culture.  

 

The participants of this study did indeed display many learning abilities. Figure 15 summarises 

the learning abilities of the teachers in this research. It shows that they valued kinesthetic, 

interpersonal, and intrapersonal abilities in order to find out, acquire, and know how to use the 

necessary skills in order to function and survive in this ICT culture. The participants reflected 

individually on their use of the technology, but simultaneously they bounced ideas off each 

other in their learning, acquisition, and reflection of ICT knowledge and skills, and in doing so 

displayed interpersonal ability. They valued this interaction and collaboration in their 

immigration process, during which they discussed the different ideas on how to use PowerPoint 

and other software that the teacher educator introduced to them. Additionally, the teachers 

focussed on hands-on activities that connected the technology to their purposes and goals, thus 

expressing kinesthetic ability. 
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1. Kinesthetic Ability 
 

Kinesthetic ability allowed the participants – through their doing and hands-on activities – to 

become involved in, and give meaning to, their learning of technology. The immigration 

process encouraged hands-on activities within concrete experiences. Figure 16 presents the 

researcher‘s observations which revealed that these teachers, like many immigrants, used 

kinesthetic ability to do, become involved, solve problems and give meaning to their new 

cultural settings and become active members of the new community (Benyei 1961). 

 

Phoebe, (Figure 16) who employed the highest frequency level of kinesthetic ability within the 

group of participants, worked independently on her projects. She bought her own computer 

during the summer holidays and experimented with it, with the help of her younger brother-in-

law and nephew before the course started. She developed her skills, experimenting with digital 

portfolios, and then demonstrated these newly acquired knowledge and skills to her school 

colleagues, sharing with them, for example, how PowerPoint could be utilised to compile their 

own digital portfolios. During her presentation to her university colleagues, she also 

demonstrated, shared, and explained her learning process, and described how her own students 

were able to now display their work and photos in their individual digital portfolios using 

PowerPoint. This was a trial project for her grade one students that she implemented herself. 

She felt positive in interacting and demonstrating her new knowledge acquisition. Like a 

traditional geographic immigrant, who often observes the culture of the new environment 
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Figure 16: Kinesthetic Ability 
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(Lewins 1978) and then performs functions using kinesthetic ability to survive, resettle and ―get 

a roof over [their] head and find work to pay for [their] upkeep‖ (Benyei 1961, p. 9), Phoebe 

made sure that she acquired the knowledge and skills to survive and enter the digital 

environment. Also, like many geographical immigrants, she maintained her knowledge about 

her own culture (Lewins 1978) and she approached technology not in the style of digital native 

but by compiling her portfolio in a linear manner with minimal hypertextual links. 

 

The point at which she felt confident enough to exhibit her newly acquired knowledge took a 

long time and as far as Phoebe was concerned, her final success was in demonstrating and: 

presenting her work to the group – this has taken me a long time. I had a few problems, 

… to say the least, but my colleagues and Principal have been supportive. After I 

finished my students‘ digital portfolios, the Principal was impressed and asked that I 

show the whole school. That was somewhat scary, but exciting. I had never done 

something like this before. But it all went fine and here is the work that I showed them… 

[the researcher‘s observation notes reveal that she then began to explain, show and do 

the presentation].  

 

During the three interviews, in her journal, and during the observations Phoebe was adamant 

that learning in the ICT milieu is achieved: 

by doing … by doing, definitely. Because, I know, we‘ve had a professional 

development session here. It was on computers. I sat there and a lot of it just went right 

over the top of my head, I didn‘t get any of it – because I wasn‘t sitting in front of the 

computer and doing. 

 

Other participants, such as Delia, also exhibited a high level of kinesthetic ability. She bought 

her own digital camera and experimented with it. She took pictures to download them into my 

pictures and things where I wouldn‘t have dreamed of doing anything like that before. I‘ve 

learned how to use the scanner… She also used Microsoft PowerPoint, the newly learned 
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scanning processes, and her digital camera for the Multicultural Week Displays at her school 

workplace. 

 

David emailed his attachments and tried to zip, that is, compress, the file size of his PowerPoint 

presentation. This was something he would not have attempted a year previously, and yet in this 

instance he demonstrated to Ashley how he did it. Con, with his students, produced his school‘s 

Grade Six Newsletter and he said to his university colleagues during his presentation: 

they produced a high quality magazine. This magazine involved the use of Information 

Technology through word processing, digital camera, scanners, printing, networking 

and installation of software. I desperately need to improve my understanding of the 

digital camera, scanners adobe acrobat and pdf files so as to further guide these 

children in the production of further magazines. 

 

Con was aware that there were other possibilities for teaching and learning, but he still wanted 

to control the situation until he had learned how to use these skills. He was aware that his 

students probably knew how to use Microsoft Publisher, but he told Duncan that he was not 

ready to go down that path. He had heard his students talk about this software program and he 

approached the researcher for advice, but at this stage, he said: I think I‘ll stick with what I know 

and learn it down the track… 

 

David, who initially worked on his own and preferred to try things by himself before he 

approached others, also exhibited a high frequency of kinesthetic ability use. Duncan, Danielle, 

Peg, Doris, Con, Ashley, and Philomena all felt that they had progressed and made great inroads 

into their ICT learning journey. Duncan, in his third interview, talked about …being able to do 

things; putting down text to pictures, minimising things on a screen and the fact that he could 

now work and open PowerPoint. For Duncan, this was a great achievement: he had learned how 

to push the buttons (P) and was now able to apply the software (A). He was preparing to 

become a digital citizen and use technology in the new environment (Senjov-Makohon 2007; 
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Mossberger et al. 2007) and progress to the next stage of his survival in his lifelong learning 

quest. 

 

As adult learners, the participants approached ICT as part of their lifelong learning, even though 

at this stage they were merely surviving in the new cultural milieu. They focussed on 

experimenting, and on hands-on activities which connected the technology to their immediate 

purposes and goals, employing their kinesthetic ability as the means of mediation in their 

production of old things by new means.  

 

The landscape of learning had changed (Snyder 1997) and the way these experienced teachers 

approached learning and communication acknowledged that there was concomitant a shift in 

learning. The immigration process of learning in the ICT environment was one of doing and 

employing kinesthetic ability. Of course this ability was not the sole ability exhibited in this 

learning environment. Gardner (1983) informs us that learning requires multiple abilities within 

a given cultural setting so as to solve problems and challenges. And this was confirmed by the 

participants of this study, who all employed other abilities to facilitate their immigration to the 

ICT learning environment. 

 

2. Interpersonal Ability 
 

This study found that these teachers valued interpersonal ability to assist them in the acquisition 

of ICT knowledge and skills. Furthermore, the social context of the study‘s ICT learning 

environment assisted them in gaining new experiences, knowledge, and the ability to solve 

problems (Neo 2003).  

 

Interpersonal ability aided in the creation of a collaborative learning environment that enabled 

teachers to articulate their points of view, and listen to those of others, in order to create 

knowledge and meaning together (Neo 2003). As Gardner (1983) states people like teachers use 

their interpersonal ability to understand people and relationships. The participants of this study 

used their interpersonal ability to bounce ideas off each other. They used activities that involved 
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group projects, division of labour, sensing others' motives, receiving/giving feedback, and 

collaboration skills – all in accordance with Gardner‘s model (Gardner 1983). 

 

Figure 17 shows that there was a high level of interpersonal use, like the other abilities, however 

different individuals used this ability more than the kinesthetic ability for example. Patrick, 

Pearl, Delia, and Patricia preferred to discuss their ideas, investigate issues and develop plans on 

how to solve particular concerns; Penelope and Danielle often joined the group to solve 

particular problems. Philomena and Peg worked together and intermittently with Con, who 

enjoyed the interaction, and participated in discussions once he felt confident with his newly 

acquired knowledge. Mid-way through the year, David and Ashley bounced ideas off each other. 

During this period, Ashley exhibited the second highest frequency use of interpersonal ability 

use, after Pearl (Figure 17). Ashley preferred to work mainly with David, rather than within a 

group. As David commented, they: 

helped each other out, because there is a positive learning environment; where we can 

share, rather than competing against each other, and not ignore someone, but ask each 

other how did you do that? What do you do here? This way it‘s probably more accessible, 

because there are twenty of us and only the one lecturer, so we tend to help each other. 

 

 

Figure 17: Interpersonal ability 



 150 

The interrelationship, of thoughts and the caring support exhibited by participants to each other, 

promoted an environment of engagement and a dynamic interpersonal approach. Adam in the 

presentation of his work at the end of the year thanked everyone who helped him. The 

researcher observed the manner in which collective knowledge sharing (McLoughlin 2008) and 

the acquisition of small bits of things, as Penelope stated half way through the year, became 

important. They began to survive and establish themselves as residents in the new surroundings 

of the information age. Peg appeared as the spokesperson of the group and after being given 

instructions by the lecturer, gave the same instructions to Patricia, Delia and Pearl who have 

meandered across to see what she is doing with the help of the lecturer who observes the 

interaction. Peg is sharing her knowledge about a new program, she says to the group: I‘ve 

learnt a bit, but as I learn more, I‘ll show you later. 

 

3. Intrapersonal Ability 
 

In addition to interpersonal ability in this ICT environment, intrapersonal ability played an 

important role. Gardner (1999) stresses that intrapersonal intelligence permits individualised 

education and has high significance for students of the future (Gardner 1999) and this would 

include the ICT culture. The teachers in this study exhibited it during their reflection on the 

mechanics and use of ICT. 

 

 

Figure 18: Intrapersonal Ability 
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Polly approached learning in a reflective way. She exhibited the highest frequency of 

intrapersonal ability use (Figure 18) often working on her own and exhibiting her own ―feelings, 

needs, anxieties‖ (Gardner 2004, p. 39) regarding the doing of the activity. At this stage of her 

learning, she just wanted to use it. As she commented in her first interview: I‘ve just returned to 

teaching after being away for a long time and I feel that some of the students might know more 

than me. This concern led Phoebe to perceive a need to learn how to use the computer before 

the course began. She bought her own computer like Polly, and with the help of her brother in 

law and nephew learned how to use it.  

 

As the course progressed, Pearl, Doris, and Danielle often played on the computer to see what 

the button did. They also listened to other group members, especially as they explained how to 

use the Internet. But these participants did not employ their intrapersonal abilities to reflect and 

listen in isolation; they used other abilities entwined with that intrapersonal ability. 

 

4. Visual Ability 
 

Dorothy, Con, Phoebe, and Patricia used visual ability to observe the activities of the other 

participants (Figure 19). Dorothy often watched the other participants‘ screens; the computer 

became a mediator and stimulator for socially interactive learning; the instrument through which 

to conceptualise actions by the use of visual, interpersonal, kinesthetic, and verbal abilities. For 

Dorothy, the lecturer provided the focal point of authoritative reference. Whenever the lecturer 

explained anything about ICT, for example about the Avid Software, Dorothy felt that she 

should listen and watch rather than question. Others like Patricia, Patrick, Delia, and Pearl also 

listened intently to the lecturer, watching his monitor‘s screen to learn, for example, when he 

switched to PowerPoint and started to talk about the Point of PowerPoint—Jamie McKenzie‘s 

ideas. At other times, participants grouped together around a computer and pointed out to each 

other different features on the screen. On the other hand, Penelope, Patrick, and Con were often 

clicking and watching their own screen rather than the lecturer‘s LCD screen as he spoke and 

explained the different features of a particular software program. 
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It was noticed that Peg preferred to represent her information in graphic, map, and flowchart 

form; she saw the new technology as an assistant in the new age and as she commented: 

it‘s not that you are learning more, but it‘s just there are more abilities [being used]… 

the conversation has been about webquest and the way students learn with the net. 

Students have more at their fingertips … [returns her eyes to the screen]. 

Although these participants were not digital natives, there were aspects where the approaches 

they displayed could be compared to that of the digital natives they would teach: Philomena said 

I like to see it… can you show me? Philomena and Peg preferred to work together and often 

commented that seeing something is the best way to learn. In this respect, they resembled digital 

natives, who prefer to learn visually, as they have been repeatedly exposed to the visual 

complexity and creativity of computer games and other digital media (Prensky 2001b). But that 

is as far as the comparison stretched. The digital native sees, thinks, and processes information 

differently from the digital immigrant (Prensky 2001; 2003). And as far as Philomena was 

concerned technology has revolutionalised her teaching and she needs new approaches to assist 

her in her new learning environment. She needs the skills to empower her in this new 

environment. She liked to utilise her newfound ideas and represent them visually, especially in 

her workplace: 

 

Figure 19: Visual Ability 
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…I organised for Clifford the Big Red Dog [a popular picture story character] to visit 

the junior school to promote the book fair and hopefully an interest in the book. I used 

the digital camera to take photos of Clifford and have put a display up at school… 

 

Her learning differs from the digital native, whose social experience and ability to process 

information in certain visual ways is intrinsically linked to computer-mediated, instantaneous 

information provision, and this gave Philomena‘s newly acquired language an ‗accent‘ within 

the ICT learning environment (Prensky 2001a; 2003). 

 

As Gunter Kress (cited in Snyder 1997, p. 55) informs us ―the visual is a vastly more efficient 

mode for carrying and ‗processing‘ great amounts of information‖, and in the context of 

technological development and globalisation, this ability cannot be ignored or underestimated. 

Although visual ability is important in the ICT environment, for these experienced teachers who 

were undertaking their immigration journey, there was still a sense of them keeping ―a foot in 

the past‖ (Prensky 2003, p. 2), as evidenced by Philomena‘s use of her digital photos in a 

display that she put up, meaning into her computer and not online.  

 

5. Verbal Ability 
 

Gardner (1983) alerts us to the fact that people who enter the teaching profession tend to use 

verbal ability to convey meaning and to solve problems within a given cultural setting. However 

in this ICT environment, the participants were not the disseminators of information. Instead they 

verbalised the mechanics of their ICT learning interpersonally. These learners, within their 

immigrating groups, verbalised the problems they encountered, asking each other how did you 

do that? referring to the different technical challenges that they were facing and which they 

were attempting to solve.  
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Polly and Penelope frequently turned to their partners and asked; how do you do… These two 

participants (Figure 20) employed the highest frequency level of verbal ability. As far as Polly 

was concerned, the only way she learned was by asking and talking about it. Penelope often 

talked about the different software programs with Patrick. In turn, Con and Patrick learned 

through explaining the activities. 

 

Con used verbal ability to help Doris when explaining about WebCt. He talks about my learning 

– I need to do these things before I can teach the children – how to publish the school magazine, 

scanning, digital camera and web pages … and he discusses the screen and how to locate the 

images. 

 

The other participants, especially Patrick, Penelope, Patricia and Danielle, tended to talk about 

their actions whilst working and collaborating within a group, describing the sequence of 

events, and outlining the complex process of learning the respective software programs and their 

usage in the classroom. There was a noticeable air of achievement within the confines of this 

ICT environment. The digital immigrant teachers knew that they had a digital accent, which 

meant that they had a ‗foot in the past‖ (Prensky 2001a p. 2), when they talked with their 

teenage children and as Philomena said: where do they get all that information?… it‘s taken me 

all this time and I just forget! However, this did not deter them and they were often observed 

 

Figure 20: Verbal ability 
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working together, collaborating and interacting. And when they were not confident… they asked 

the lecturer who, as the authority figure, assisted them in solving a problem. Doris and Dorothy 

also preferred to ask for assistance from the lecturer, and Dorothy said that you need a focus, a 

facilitator to give you directions, but then by talking to people and, as Duncan pointed out, 

during the sharing:  

of problems encountered and actually talking through things and trying to solve it 

together... [t]here‘s always one person who knows more than the other person and 

tends to lead the way, so if you ask them they say yeah that‘s how you do it. But just 

opening yourself up and saying I‘ve got no idea how to do it and asking for help 

basically and I think that‘s the general way of learning; saying I need help and being 

open and saying you can‘t do it and don‘t be afraid or scared or embarrassed because 

you can‘t do it. You think you should be able to do it and it doesn‘t matter.  

These thoughts of sharing and assisting each other were evident throughout the course.  

 

David initially seemed shy and kept to himself. He slowly started interacting and talking about 

his project and his work place challenges. He wanted to solve problems and apply: 

computer technology. PowerPoint is good to use for students to present their 

assignments. I could design a web site for students to share their experience with the 

rest of the world… Wheelchair Basketball is an area of interest.  

He described the relationship between technology use and his students to critically think about 

their interest and use the technology. Frechette (2002) also discussed this aspect of becoming 

critical thinkers in cyberspace and providing educators with concrete learning strategies to use 

the technology. David was willing to experiment with the technology in a practical and concrete 

manner. He explained, especially to Ashley, his plans in regard to the ICT usage in his class and 

applied critical and reflective thinking to how to use the technology to achieve goals. Like many 

immigrants who act so as to ―provide their children with better options for the future‖ (Maydell-

Stevens et al. 2007, p. 185), many of the participants within the study talked about similarly 

directed goals: to attain ideas and possibilities in order to help their students. They discussed the 

application of particular software programs to the concrete experiences in their individual 
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school classrooms. Discussions, group work and interaction with each other in regard to 

different aspects of learning developed through the course. 

 

The participants communicated, interacted, and collaborated, learning about ICT and how to 

harness it for their own learning. Generally, during this process, the participants tended to give 

voice to their learning, actions, and movements within a group in the classroom situation. 

Patrick said, involve me and I will learn … and show me and I will remember. They were quite 

comfortable with expressing their concerns and findings within the group situation in this ICT 

learning milieu. Patricia often offered positive reinforcement to Patrick who would break into 

conversation about learning and constructing new knowledge. He talked about his own learning 

and the way he learned: 

I like to talk about it rather than write… [the researcher observed that] he recapitulates 

about his undergraduate study days, when he would go to see his lecturers, discuss the 

issue, feel confident about it but when he had to write about it, he would go blank. Often 

after the lecturer would ask him what happened especially since he verbalised 

everything so well! 

 

These teachers were quite open and forward in their discussion of the activities in peer-to-peer 

interactions. Patricia often commented that by talking, interacting and showing others she also 

learned, and reinforced her own learning. She was often observed to work with the other 

participants. Unlike Pheobe, who just sat at her computer and worked on her own. Patricia, 

Patrick, Penelope and Danielle were working together and were showing each other different 

strategies to achieve their goals and what they have learned. Patricia told them: I‘m learning a 

lot this way, where we just share things. 

 

Generally, the participants enjoyed the social interaction, communication, exchange of ideas and 

procedures, and talking about their concrete experiences in the ICT learning environment. 

Duncan liked to discuss and explain his thoughts and actions, especially to Doris, Dorothy, and 

Con, with whom he had both personal and professional connections. Duncan and Con owned a 
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horse together and often when they arrived in class, they would immediately connect to the 

Internet to check out the state of their horse and of the racing industry. Pearl, Delia, Patrick, and 

Patricia worked at the same school and often drove to University together.  

 

There were many opportunities for the participants to discuss their newfound learning. Penelope 

and Danielle also worked at the same school, and shared activities between their school classes. 

Peg and Philomena had originally met at a previous teacher professional development session 

and they were familiar with each other. All these social and professional connections assisted 

the participants in their interactions, enabling them to participate comfortably in discussions 

about their new found knowledge. When employing verbal ability, they sometimes gathered 

around one person‘s computer and showed each other particular features of a given 

application. Through this process, they employed visual, verbal and interpersonal abilities. 

 

6. Logical Ability 

 

Gardner (1983, p. 390) describes how learning about computers might involve multiple abilities, 

especially "logical-mathematical ability [which] seems central … to [the solving of] a problem 

or attain[ing] a goal in a finite number of steps‖. Gardner writes that mathematicians love to 

deal with abstract ideas, and skilfully handle skilfully long chains of reasoning and validate 

information (Gardner 1984).  
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Duncan and Patrick exhibited the highest levels of logical ability (Figure 21). Duncan and 

Patrick liked to collect and analyse material and Patrick liked to put information into a 

Microsoft Excel table, where the results were worked out without too many laborious steps. 

Patrick often questioned the sequence of the activity. He compiled activities and then 

systematically showed others, explaining the logic behind their working. It is noteworthy that 

the use of logical ability scored the lowest frequency in comparison to the other multiple 

abilities. Gardner (2004) contends that this ability was highly valued in the predigital era, and 

proposes that students of the future will prefer this step-by-step logical sequence. If we were to 

compare to Gardner‘s above contention, in this study, in regard to the learning of ICT and in 

this digital environment its value was not as prevalent as he claims for digital natives.  

 

Multiple Abilities and Technology 
 

This study has found that these experienced teachers in their learning process employed mainly 

interpersonal, kinesthetic, and intrapersonal abilities to immigrate into the ICT environment. 

They also displayed visual ability in observing the computer screens and the other participants 

doing and applying ICT. Logical ability, which is highly valued in a traditional classroom 

(Gardner 2004) was minimally applied, but verbal ability, also highly valued in a traditional 

classroom (Gardner 1983), was applied in conjunction with interpersonal ability. In order for 

digital immigrants to begin to lose their accents and approach digital citizenship, the traditional 

learning process needed to change. A new learning process – one which ―reconsider[s] both 

 

Figure 21: Logical Ability 
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[the] methodology and [the] content‖ (Prensky 2001, p. 3) of teaching and learning and 

incorporates abilities that allow collaboration, interaction and hands-on activities – requires 

development.  

 

Learning Challenge in P~>A~>C 
 

The ICT learning environment of this study was culturally different from the teachers‘ previous 

didactic, lecture-oriented learning context. Human communication took place within a 

sociocultural environment that required ―interfunctional relations‖ (Vygotsky 1962, p.1). 

Learning in this environment was not an individual activity; it required: others to support the 

learner; a space to bounce ideas off each other; and action within the learning. That is, 

kinesthetic intelligence or learning by doing was activated in order to solve the challenges of 

ICT. The third ability, intrapersonal, was valued for individualised education, but this study 

found that it was employed by the participants to reflect on and self-direct their learning specific 

to the mechanics and use of ICT, rather than being applied to pedagogical issues relevant to the 

teachers in their own workplace classrooms and schools. Indeed pedagogical issues were not 

even contemplated by the participants.  

 

In 2004, Gardner (p.141) wrote about education that: ―any topic of significance can be 

represented mentally in a number of different ways‖. For Gardner, entry into a topic conforms 

to the same sequential order that he advocated in 1983, that is, it commences with verbal and 

logical abilities. However this study found that entry into this ICT learning context encouraged 

interpersonal ability. The case was similar with regard to kinesthetic intelligence or hands-on 

ability of ―working directly with tangible examples‖ (Gardner 2004, p.141). Originally Gardner 

(1983) placed this ability as fourth in his sequence, but later he acknowledged (Gardner 1999) 

kinesthetic ability as important and significant within the ICT culture. This study also found 

kinesthetic ability to be important, and with a greater significance in the twenty-first century 

ICT learning milieu than in previous university teacher learning environments.  
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Gardner (2004, p. 39) has insisted that interpersonal intelligence is important in the
 
twenty-first 

century stating that ―nearly all business involves working with other persons‖. It is evident from 

this study that, in education, too, and in this university classroom specifically, the interpersonal 

ability played an important role. Gardner, in his Catalyst Projects, also found that if novices had 

considerable help, they would complete a task within a cultural setting (Walters and Gardner 

1998). Vygotsky (1987) also advocates learning from more capable individuals to solve 

problems. For both Gardner and Vygotsky, learning is a social activity that takes place within a 

cultural context.  

 

In this study, the cultural context encouraged teachers to support their learning by interacting 

within their own communities and not exclusively with the teacher educator. This was the case 

for Patricia, Patrick, Danielle and Penelope, who gathered together around the computer to 

show, try and think about the features on the screen. In addition, Pearl, Delia, Patrick, and 

Patricia often talked about the Internet and some of the good things there. Another example is 

that of Doris and Danielle who would look on as Peg and Philomena would discuss and show 

each other the icons in [the software application] FrontPage. Interpersonal ability was 

constantly employed through the study as these teachers immigrated to the information age and 

grouped into communities. They began to speak the language and they tried to lose their digital 

accents (Prensky 2001a); to sound like native speakers of the new region they were beginning to 

occupy in the ICT landscape.  

 

Three ways of learning, which this research terms PAC, became evident. Although, at this early 

stage the task was difficult, the participants were learning how to push buttons (P), how to apply 

software (A) and how to change practice (C). Generally, the participants valued three abilities 

above others during each of these three ways of learning (Figure 22). 

Push Buttons Apply software (A) Change practice (C) 

Interpersonal 

Kinesthetic 

Intrapersonal 

Kinesthetic 

Interpersonal 

Intrapersonal 

Kinesthetic 

Interpersonal 

Intrapersonal 

Figure 22: Abilities in P~>A~>C 
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1. Learning How to Push ICT Buttons (P) 
 

Like immigrants in their initial stage of immigration, these digital immigrant teachers, 

congregated into communities to facilitate their transition to a new cultural milieu (Hatton and 

Leigh 2007, p. 1). They explored this new culture and became aware of new possibilities. 

Although, the new buttons presented by their computer screens and the functions they activated 

were unfamiliar to the teachers, they connected with each other, helped each other and bounced 

ideas off each other to learn about the buttons and their functions to facilitate their individual 

learning. For instance, Patrick, Pearl, Delia and Patricia preferred to think and discuss things 

and, Penelope and Danielle often joined the group to solve particular problems. Similarly, 

Philomena and Peg worked together and were often joined by Con, who showed them things 

about the different buttons. Con also enjoyed the interaction and participated in the group 

discussions once he felt confident with his newly acquired knowledge. Others like Ashley and 

David joined their forces to bounce ideas off each other in this period. As Ashley pointed out 

one evening after class technology was no longer scary or frustrating. 

 

The participants of the study found that learning and teaching within the specific ICT 

environment is so different. Gardner (1983) alerts us to the fact that people who enter the 

teaching profession tend to use their verbal ability to convey meaning in a given cultural setting. 

However, although they may be proficient in explaining to others about how to solve a problem, 

they may not necessarily interact and collaborate and therefore, they tend to be didactic 

instructors. 

 

So, unlike Gardner‘s interpretation of teachers‘ didactic use of verbal ability, these teachers-as-

learners asked each other how did you do that? Yet rather than deriving pedagogical meaning 

from the how to do the technology stuff, they instead referred their interaction to the different 

technical challenges that they were facing and which they were attempting to solve within this 

particular ICT cultural environment. Polly and Penelope frequently turned to their partners and 
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asked: how do you do…? On one occasion, Polly conceded that the only way she learns, is by 

asking and talking about it.  

 

Interpersonal ability in the diverse ICT environment becomes increasingly important as learners 

face the challenges of lifelong learning for the information age. The digital immigrant teachers 

were aware of this importance because it is so different to their previous teacher learning. 

Patrick and Philomena often discussed how things are so different here, where by talking to 

everyone … you can learn so much more… Penelope, Patricia and Danielle who all worked 

together with Patrick, often demonstrated that collaboration and working with others are 

beneficial, especially when they were learning FrontPage. Whilst working and collaborating, 

the participants tended to describe their actions, the sequences and events, explaining the 

different buttons and their functions, within their immediate learning environment.  

 

Things changed during the course and the teachers believed that things were so different. They 

knew that they had a digital accent (Prensky 2001a), especially when they talked with their 

teenage children who seemed to easily get information ... they just simply know where to go. 

Philomena noted: it‘s taken me all this time and I just forget. Peg pointed out that remembering 

all the buttons is sometimes hard. However, this did not deter the participants from persevering 

and working together, collaborating and interacting, so that they could learn more about this 

technology stuff. They believed that they were successfully achieving and they were no longer 

apprehensive in asking others for information. But as illustrated above, these requests were for 

information regarding the technology and were not pedagogical in nature. 

 

As the teachers collectively learned more about the different buttons, they felt positive in 

knowing that they could try and work things out for themselves. For example, Dorothy in the 

first few weeks looked on, but as she began to understand and reflect on the technology, she 

found that she wanted to do things. The participants valued doing, observing, and reflecting 

with their peers and individually about the technology. They appreciated the interactions and 



 163 

they would try and work things out … to do things. Interpersonal, kinesthetic, and intrapersonal 

abilities were intertwined specifically in the learning of ICT. 

 

2. Learning How to Apply ICT to Practice (A) 
 

The teachers‘ survival process was not confined exclusively to pushing buttons. The 

participants‘ approach to ICT changed and they became willing to apply ICT to their practice. 

The teachers first increased their doing and this resulted in an increase in their collective 

reflection about the software. They reached a point where they began to think about how to 

apply their new technical knowledge in practical classroom activities for their classroom. They 

no longer exclusively asked about the buttons and their functions, but they collectively and 

individually reflected and thought about how to apply the respective softwares into their 

workplaces. Gardner (1983) and Kolb (1984) stress the importance that thinking and reflecting 

play in solving problems and both authors maintain that doing and experimenting are significant 

processes and abilities in learning.  

 

In this study, the ability to do, that is, kinesthetic ability, especially in conjunction with 

interpersonal and intrapersonal abilities, was of prime importance. Nevertheless, the sequence in 

which these abilities were applied was different to the way the participants had learned to think 

about how to apply the technology in their established classroom practices during the button 

pushing stage of their learning. Even so the participants still concerned themselves with the 

actual use of the technologies in their classroom, rather than on how their teaching processes 

would be impacted.  

 

In groups, pairs and individually, the teachers were thinking and doing, explaining how the 

software can make life easier for them… and more interesting for the kids. For example, Patricia 

explained about Microsoft Excel and how she had organised the literacy program at her school. 

During her final presentation, she commented that she had spent a long time thinking and 

agonising about the literacy program…, everything was everywhere… what a mess! However, 

she manipulated Excel and constructed a system which organised the literacy program. She 
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demonstrated her worksheet and commented to Patrick at least now I know where everything is 

… Phoebe also manipulated the technology, using PowerPoint to develop e-portfolios instead of 

the big portfolios for grade ones… things were less messier. Con talks about his learning – how 

to publish the school magazine,… scanning, digital camera and web pages …with technology 

it‘s easier to organise things. As far as Patrick was concerned, his approach was involve me and 

I will learn. By doing and surfing on the Internet, Patrick discovered the Louvre site in Paris for 

his art class which he excitedly showed his university colleagues. He told the other participants 

you can show the kids more than what‘s in the book. They valued the interaction and the ability 

to construct and demonstrate how to operate the different technology so as to make life easier 

and more interesting. Boheman (2003, p. 2) writes that in a collective reflection process 

―collective professional knowledge‖ is networked and collected by different members of a 

group that develops an awareness of a given activity before applying this knowledge to their 

practice. 

 

Many of the teachers discussed the application of particular software programs and how 

transferable the programs would be to some of their classroom text activities. Yet their thinking 

remained embedded to a large extent within their own previous learning framework. The 

dynamic organisation of knowledge with random access to hyperlinking was not present, but 

with time, they extended their skills to encompass the utilisation of number of softwares – 

Microsoft PowerPoint, FrontPage and Hyperstudio – that foster such informational organisation. 

Generally, the teachers felt that PowerPoint was closer to their way of thinking and as Delia 

said, it is less complex than the others! These digital immigrants held onto the linearity of their 

previously learned thinking and doing processes, although, they began to incorporate elements 

of new processes, and especially in regard to the use of PowerPoint.  

 

The digital immigrants became conscious of their new environment and the necessity of 

understanding the software in order to apply it. However, they did not think within the new 

environment‘s cultural context, or in the terms of digital natives who processed information in a 

different way. In other words, their students, as digital natives, ―process information more 
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quickly, to multi-skill and parallel process more easily, to better perform certain visual tasks, 

and to communicate in new and different ways‖ (Prensky 2003, p. 1). The participants of this 

study were still mixing their ―macaroni with … garam masala‖ (Giri 2002, p. 1). Penelope 

reflected that her students were doing things differently; they were learning in diverse ways 

(Gardner 2003) in the digital environment and she was not the provider of information. Yet she 

did not attempt to analyse what this new manner of learning may have been nor how she could 

adapt her teaching process to accommodate it. She felt that she was not the controller of 

information in her classroom and she still needed the control, that her students were taking it 

from her.  

 

Regardless of these feelings, the participants were at least thinking through and applying the 

technology to their established practices. They were ready to share their knowledge and skills 

amongst themselves and to change their practices.  

 

3. Changing Practice Using ICT (C) 
 

The teachers began to change their practice from a paper-based to an electronic, or e-based 

format. For instance, Philomena who worked in her school‘s library, used Microsoft PowerPoint 

instead of posters to display the children‘s work during book week. Instead of scrapbooks, 

David and Phoebe used PowerPoint for portfolios. Others were like Delia, who exhibited a high 

level of use of kinesthetic ability, and bought her own digital camera and experimented with it.  

 

Evidently, the teachers wanted to change their practices – to modify their behaviour and 

accommodate to the new environment – but, like immigrants, they still wanted to retain and 

employ their former cultural values (Kovacs and Cropley 1975). For instance, Polly told 

Dorothy that instead of getting your students to write about this topic you can use [the software 

application] hyperstudio to create and reinforce what you have been teaching… and Dorothy 

added… in my classroom, I could apply it to SOS. These two teachers valued Hyperstudio‘s 

capacity because, as far as they were concerned, it could visually represent many ideas and was 

appropriate when creating stories or other activities. They scratched the surface of Hyperstudio 
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and were not fully confident in exploring it further. Finally, after much deliberation, they 

decided that they preferred to stick with PowerPoint … it‘s easier to use. 

 

These teachers transferred technology into their established practices, but not all software 

programs and technology were considered for inclusion. They preferred PowerPoint in 

comparison to FrontPage and Hyperstudio; it just goes everywhere as Delia pointed out to 

Patrick. Delia commented, after their sessions with Hyperstudio and FrontPage, that 

PowerPoint is easier to use and in my case less complicated, I don‘t have to think and do all the 

stuff with linking. The concept of hypertext and non-linear methods of communication were still 

foreign to them. 

 

The action and the doing as applied to the mechanics of ICT were important, and the 

participants were obviously learning differently in comparison to the traditional university 

environment. They were learning in diverse ways using multiple abilities in tandem. They had 

expanded their horizons, increased their knowledge of technologies and methods of which they 

had been previously apprehensive, and even frightened, but pedagogical issues were still not 

discussed. These teachers realised ICT could make a valuable contribution in their classrooms, 

but they were not able to theorise about its applicability.  

 

The evidence indicated these experienced teachers had the ability to change their established 

practices and learn ICT. They adopted three ways of learning: pushing buttons (P); applying 

software (A); and changing their practice (C). And whilst doing so they valued three dominant 

abilities that were dissimilar to those traditionally valued within the didactic university culture.  

 

The Culture of ICT in the Context of Teacher Professional Learning 
 

In the culture of this ICT university classroom, teachers solved problems and in doing so, 

valued certain abilities more than others. And these abilities assisted them in learning about ICT 

in many and diverse ways, instead of merely obtaining information solely from the lecturer. 

They gained their knowledge and skills by experimenting with the software applications and 
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demonstrating newfound knowledge to their colleagues. They incorporated ICT knowledge and 

skills into their existing classroom activities. They were also beginning to assimilate into the 

digital world and their perceived alienation was reduced (Kovacs and Cropley 1975), as they 

began to feel more positive about ICT. They realised ICT was transforming all human activities 

dependent on information, including teaching, and further, that ICT was presenting new 

opportunities for teachers and their workplaces. Penelope‘s thoughts epitomised those of many 

of the teachers: 

learning is different now and the kids‘ world is different, this stuff is part of their world 

and then the teachers start to talk and think how they can use these icons in Internet 

Explorer and how Google can enhance their students‘ learning. 

 

In summary, these teachers were beginning to rethink learning. Learning took on a different 

form and these teachers were beginning to realise that passive learning and the three hundred 

year-old tradition of linear didacticism might be improved by an active and interactive learning 

environment.  

 

It has become critical to understand that collaborative and active participation are essential 

components in teacher learning. The challenge is to understand the educational context of ICT, 

and how teachers construct their personal knowledge in a meaningful and socially valid 

environment; one that is both culturally beneficial and valued as knowledge within the digital 

community. As Hatton and Leigh (2007, p. ii) contend of geographical immigrants, ―the longer 

the immigrant community has been established the better adjusted it is to the host society and 

the more the host society comes to accept that ethnic group‖. 

 

The notion of inborn intelligence originally challenged by Gardner (1983) is being further 

challenged within the ICT context, as learners are portrayed, in accordance with Vygotsky‘s 

theories (1962) as active and collective creators of their own knowledge. Interpersonal ability in 

this study gave rise to meaning for the participants and enabled them to reach a personal goal 

within the ICT context. This ability allowed the participants to support, mediate, and collaborate 
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in their own and other‘s learning processes. The participants used this ability in conjunction 

with kinesthetic and intrapersonal abilities to construct a learning process through a social 

synergy in order to reach their ICT learning goals, and finally, though with a digital accent, to 

begin immigrating to the information age.  

 

Gardner‘s work (1983) assisted significantly with the understanding of the abilities essential for 

teachers in their immigration to the digital age. However, his work did not fully inform the 

changes and transformations that occurred in the process. Vygotsky‘s work, however, is 

valuable in assessing and understanding these transformations and changes. His work presents a 

richer and more informed basis for the interpretation of the data, and will be discussed in the 

next chapter. 

 

Conclusion 
 

This research concurs with Gardner‘s statement (1999) that in the ICT culture, kinesthetic and 

intrapersonal abilities are valuable – albeit that the latter ability was exhibited in a reflective 

way in this study, rather than in individualised education (Gardner 1999). Although the other 

abilities were valued, they were not as highly valued. This was especially and surprisingly true 

of logical and verbal abilities, which according to Gardner (1983) have long been valuable in 

the traditional classroom. In fact Gardner (1999) adds that students of the future, presumably 

digital natives, will also highly value step-by-step logical ability. However, for the digital 

immigrant teachers of this research – who were beginning to survive in the digital environment, 

though with an inevitable emerging digital accent – their learning proceeded by doing and 

interacting. This was emphasised by the majority of the participants during their third 

interviews. They related how they saw themselves as surviving in the new learning environment 

through interaction, action, and reflection in the quest for new knowledge which they could 

immediately apply. 

 

Gardner does not clarify the operations and applications of his posited abilities, rather he 

identifies and describes them as ways to achieve goals within a particular cultural context. The 
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present research is significant in that it not only identifies three dominant abilities employed in 

ICT learning, but also demonstrates how teachers operate and apply ICT, in the cognitive 

domain, to their practice. 

 

The next chapter follows the alighting of these digital immigrant teachers onto the shores of the 

digital world and into the ICT culture in relation to the work of the Belarussian theorist Lev 

Vygotsky who wrote extensively in Russian. The world of ICT is a new culture that requires 

more than just development in the cognitive domain of learning and teaching and Vygotsky‘s 

has much to say about the emotional and intellectual developments of the participants, as they 

enter the information age and learn how to push buttons (P), apply software (A), and change 

their practice (C). 
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Chapter Six – Leaving the Shores  

 

Introduction 
 

Chapters Four and Five argued that experienced teachers with limited ICT exposure gained 

confidence in learning and applying ICT through active, experiential, concrete, interpersonal 

and reflective approaches to learning. The frameworks of David Kolb (1984) and Howard 

Gardner (1983), respectively, were used to come to a broad appreciation and understanding of 

experienced teachers‘ learning as they immigrated to the information age. While showing that 

teachers possessed a common general learning orientation, the Kolb and Gardner standpoints 

did not account for all of the changes and transformations observed in the teachers‘ learning 

practices over the year of the study. To account for the dynamic nature of the learning observed, 

Vygotsky‘s theoretical ideas were approached. These presented a richer and more informed 

basis for the interpretation of the data. 

 

This chapter is divided into a number of sections. The first section is a summary of the learning 

processes and abilities noted in this study according to the frameworks of Kolb and Gardner. 

The second section examines the learning transformations and developments that became 

evident in the data through the lens provided by Vygotsky‘s sociocultural theory of learning 

(Vygotsky 1999; 1978; 1962). While the concepts such as scaffolding and the zone of proximal 

development (ZPD) were relevant to the explanation of the learning development of the teachers 

participating in the research, they were not the primary connections to Vygotsky‘s learning 

model. The continuing process of struggle and accomplishment experienced by the teachers 

over the year prompted a wider exploration of the significance of Vygotsky‘s learning theory. 

Learning as a process in which struggle leads to accomplishment – as observed in this study – 

became explicable only by reference to lesser-known elements of Vygotsky‘s (1999) 

sociocultural theory. To remind the reader about Vygotsky‘s lesser known elements and as 

referred in chapter one of this thesis; learning is also a continuous process it involves 

perezhivanija (переживания) – an anxiety or apprehension, which is felt keenly and often taken 

to heart when enduring new learning experiences; and mislenija (мышления) is the making 
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sense of learning. These insights led directly to a consideration of the underlying conditions for 

learning and changes in learning practices. The third section of the chapter presents a complex 

interpersonal and intrapersonal examination of Vygotsky‘s powerful ideas about scaffolding and 

the zone of proximal development (Vygotsky 1987). 

 

Section One – Modes, Abilities and Three Ways of Learning 
 

P~>A~>C and Teacher ICT Learning 
 

The participants in this study experienced learning anxieties in the new social and cultural 

environment of ICT to which they were exposed. However, they were able to resolve the ICT 

challenges with the support of the teacher educator, and through their support networks and 

communities during their learning. This chapter describes the teachers‘ transition from digital 

immigration to what has been termed digital residency, if not digital citizenship. This process 

was observed to entail three ways of learning which this thesis has designated as pushing 

buttons (P), applying software (A), and changing practice (C): PAC.  

 

As the participants entered the university environment after many years of absence, they noticed 

that the university classroom had changed. Tables and computers replaced the traditional 

university lecture hall: things have certainly changed … according to Penelope. Furthermore, 

many of the teachers were unfamiliar with the technology before them and they asked: where‘s 

the on button? Initially, they began to learn how to push buttons (P) in this new environment. 

However, as they began to apply the software (A) and change their practice (C), they valued and 

processed learning differently to the way they had in the traditional university classroom. They 

were, in effect, digital immigrants leaving the shores of the traditional university classroom and 

they began to, as it were, PAC technology into their personal and professional lives. 
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The teachers consented to the place of ICT in their professional lives and they became receptive 

to changing their practice. Figure 23 summarises the data from chapters 4 and 5, and displays 

the consistent employment of the various modes and abilities exhibited by the participants over 

the year of the post registration course. The participants learned ICT by employing a number of 

processes: namely active experimentation (AE), concrete experience (CE) and reflective 

observation (RO). As shown in figure 23, they also valued kinesthetic, interpersonal and 

intrapersonal abilities. These digital immigrant teachers interacted with those in their 

community and networks and, moreover, they were doing and reflecting as they actively 

experimented within their concrete experiences. They learned about and discussed ICT technical 

issues; however, they did not extend their learning to encompass pedagogical discourse 

regarding ICT learning and teaching. 

 

Learning in this study, when analysed through the frameworks of Kolb‘s and Gardner‘s theories 

appeared to have a static character. These frameworks did not allow the charting of any 

changes; Kolb‘s and Gardner‘s theories did not value what appeared to be the emotional and 

intellectual developments experienced by the participants through their social interactions in the 

new cultural ICT environment. There was a substantial shift over the year in the participating 

teachers‘ learning approaches and practices. There appeared to be an evolution in their learning 

approach and process, as well as an acquisition of a new language for these digital immigrants.  

Summary of Multiple Intelligence and Modes of Learning
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Figure 23: Summary of Abilities and Processes 
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Thus, an interpretive framework was needed to explain the teachers‘ learning in which the 

transformations and transitions in their practices, in the language in their conversations and in 

the accompanying strengthening in their personal ICT confidence, were marked. Learning for 

these teachers had a social, as well as a personal developmental and experiential character. For 

this reason – in an attempt to account for the changes and developments observed in the ICT 

professional development program over the year – Vygotsky‘s sociocultural conception of 

learning was approached. 

 

The application of Vygotsky‘s ideas rendered meaningful the changes in teachers‘ practices and 

discourse that were relatively insignificant when considered from the perspectives of Kolb and 

Gardner. The next section examines these learning transformations, language changes and social 

interactions, and the results of the analysis of the research data within each of the main 

Vygotskian learning concepts. 

 

Section Two - Learning Transformation – Perezhivanija and Mislenija 

 

Sociocultural ICT context  
 

The global economy and the information age brought about social and cultural upheaval for 

these (and indeed for many other) experienced teachers. They perceived a need to enter this new 

technological milieu and become digital immigrants, learning a new digital language and 

culture. During the upheaval, these teachers experienced emotional and intellectual shifts, as 

they interacted with each other and became immersed in the new, ubiquitous ICT environment. 

Similar upheavals were experienced in the post-Russian Revolution years (1920s and 1930s) in 

the former Soviet Union where there was an outcry to eliminate illiteracy and transform society 

(Moll 1992). During this time, Lev Vygotsky elaborated his sociocultural theory of ―how the 

developing individual acquired these [higher psychological] processes from his or her culture‖ 

(Rosa and Montero 1992, p. 78) in order to survive in a society.  
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Vygotsky‘s sociocultural theory is characterised by three general themes: 

1. Development is a transition from the simple to the complex in a social context; 

2. Higher mental functions have their origin in social life; 

3. Tools and signs mediate the human interpersonal and intrapersonal process of 

learning (Vygotsky 1962). 

According to Lantolf (2000, p. 1): 

 

Vygotsky argued that just as humans do not act directly on the physical world but rely, 

instead, on tools and labour activity, which allows us to change the world, we also use 

symbolic tools, or signs, to mediate and regulate our relationships with others and with 

ourselves and thus change the nature of these relationships.  

In this study, the tools, artefacts or devices mediated a different learning approach to that of the 

traditional university classroom. The structure of this university learning and teaching 

environment favoured an interpersonal and collective cultural approach. 

 

In contextualising this study, Vygotsky‘s sociocultural theory became a powerful theoretical 

paradigm and a foundation for educational application in this ICT environment, since it 

enunciates the social and cultural aspects of interpersonal and collective learning. Additionally, 

it has critical relevance for people such as teachers, who are active in the creation and 

application of a significant diversity of literacies (Snyder 2005; Kalantzis et al. 2003; Gee 2002; 

Bawden and Robinson 2002; Bawden 2001) and information for the new digital environment. 

The ability to use and understand information in multiple formats from a wide variety of sources 

via computers (Gilster 1997) has become increasingly significant. However, for these teachers 

in this ICT context, the use of technology brought about an anxiety or apprehension which they 

may have not anticipated. Vygotsky (1999), too, perceived such apprehension in the subjects of 

his studies and applied the Russian term perezhivanija (переживания) to the phenomenon. 

 

Perezhivanija is probably Vygotsky‘s least known concept. It ―describes the ways in which the 

teachers perceive, experience and process the emotional aspects‖ (Mahn and John-Steiner 2000, 
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p. 3) of learning. Perezhivanija is the process of endurance: taking learning to heart or feeling 

something keenly. It is an emotional experience that learners live through (Van der Veer and 

Valsiner, 1994). It manifests itself as an apprehension, and often frustration, about a new 

learning experience. This anxiety evolves as students enter new and unfamiliar contexts and is a 

natural consequence of the learning experience. As Brookfield (2006, p. 95) claims, ―learning 

activities are emotionally laden … and can be named and presented as normal and predictable.‖ 

He further argues that learning anxiety is ―a sign that you are alive and alert in the classroom‖.  

 

In addition to perezhivanija in their learning context, the participants of the current study were 

observed to think, contemplate and reflect on their new learning experiences and thus make 

sense of ICT. In Vygotskian terms, this is called mislenija (мышления), and its application in 

this study saw the teacher learners making sense and connecting their experiences to the devices 

of technology and to the new ICT environment itself.  

 

Life for these teachers, as for any immigrants, involved transformation. They experienced 

perezhivanija concerning the new experience. Nevertheless, within an academic year they were 

gradually introduced to different softwares and began coping with the new learning 

environment. As the year progressed, their emotional upheaval began to subside and they were 

no longer as anxious about the technology. This transformation progressed from initial 

perezhivanija – anxiety and apprehension, where they felt that they might break something if 

they pushed the wrong button – to mislenija, and indeed, a collective mislenija – the realisation 

of sense-making and thinking about ICT as they collaboratively accumulated ICT experience 

and individually internalised its knowledge and skills.  
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Mislenija 

Perezhivanija 

Initial Perezhivanija 

Collective Mislenija 

 
Figure 24: Perezhivanija and Mislenija 

 

 

Figure 24 expresses the experience of these teachers, as they collectively and collaboratively 

underwent emotional and intellectual developments during their learning in a connective, 

supportive and cooperative environment. It illustrates how, at the start of the course, teachers 

experienced an initial perezhivanija. However, in this dynamic and interactive environment they 

applied a collective making of sense (mislenija) as they unravelled the intrinsic elements of this 

new milieu. As they became more confident, mislenija became a personal achievement as the 

teachers internalised the new elements of the ICT environment. However, perezhivanija 

remained with them in their quest for knowledge and skills, as they deepened their 

understanding and took the major challenge of applying ICT in their practices.  

 

1. Learning How to Push Buttons (P) 
 

At the beginning of the year, the teachers were uncertain and anxious in this new learning 

environment. Some of them experimented with the different icons … but they preferred to look 

on… They approached the teacher educator and others who appeared to know more … to 

reaffirm what they were doing was correct. They realised that they could solve ICT problems 

when they were supported by those around them, and when they interacted with their peers.  
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Initial perezhivanija 
 

At this early stage of their learning, as they began their immigration to the information age the 

participants experienced apprehension and uncertainty; they went through initial perezhivanija. 

Doris, for example, checked and rechecked with the teacher educator and those around her 

whether she was pressing the right button. For Doris, the initial perezhivanija was an 

apprehension about the technology: just in case they might break something. The participants 

asked each other where‘s the on button?, especially Dorothy, who entered the university 

classroom, looked around the room, looked at the nearest computer and the look on her face 

was one of horror! In the first weeks of the course, Dorothy was often heard remarking: I can‘t 

get this… I prefer to look on… She was observed to be: 

an older person who would say I‘ve left my glasses at home and can‘t see what‘s 

written here, can you please read this for me! She would often make excuses and avoid 

sitting too close to the computer! 

 

In her first interview a few weeks into the course, Dorothy stated: 

I‘ve avoided learning about computers… I was just terrified of them, even now I‘ve 

really had a bad start… I think being here and then writing things down all the time and 

trying to remember what to do, even if I don‘t think I remember when I go home and 

start doing it. It seems to just go into place if I don‘t stress too much. Or even if I try 

something and it doesn‘t work I just try another thing and it works. I think, oh, I‘ll write 

it down. I think just mucking around with it I learn or I can start doing what I did here. 

… Up until now, I‘ve relied on kids.  

 

Like many immigrants, Dorothy often resorted to relying on kids (Maydell-Stevens et al. 2007, 

p. 188) to help her. She used her traditional ways of recording information – I‘ll write it down – 

and privately, she preferred to start doing.  

 

Other teachers responded differently. Ashley said that he would rather watch… write everything 

down… before he attempted to do. He had problems with logging into the network. He asked 



 178 

other participants to show him how he could open Word, … he wrote everything down. He felt 

that he would never get the hang of this stuff! Ashley entered, observed and then left the chat 

rooms without participating. To him, everything about ICT was intimidating …, he didn‘t know 

what was going on and he feared that he might break something. This initial apprehension and 

uncertainty revealed a complex system of ―interrelated and interdependent elements including 

teachers, artefacts, the environment … and the teachers‘ experience of the interactions within 

the zone.‖ (Mahn and John-Steiner 2000, p 1).  

 

Nevertheless, this initial perezhivanija did disappear. The participants became acquainted with 

each other and with the technology, as they shared their perezhivanija. They could sense that 

they were not alone in their learning. These digital immigrant teachers were surviving and 

grouping into communities with other immigrants who had similar pragmatic needs in 

overcoming their initial perezhivanija.  

 

These teachers began to interact and formed a learning community which enabled them to 

support each other in their perezhivanija and mislenija. Delia, for example, commented that 

even at lunchtime at school we would meet and talk about what we did in class … or how to do 

something. Prior to this course, these colleagues had never gathered in their school at lunchtime 

to exchange ideas and interact about ICT. However, this new university learning environment 

encouraged them to gather … to learn and teach each other about ICT. They found that this 

technology stuff wasn‘t that bad. They began to make sense of it through interaction and 

support. They also began to collectively experiment with the different buttons … and then show 

each other. 

 

Working collectively to make sense encouraged interaction and the formation of communities 

that enabled the teachers ―to identify with something – a need, a common shared goal and 

identity‖ (Hung and Der Thanq 2001, p. 1). The support of the community enabled their 

learning to begin to mature. The participants collectively made sense of ICT and enhanced their 

experience when they interacted and discussed the different icons and how to use them. They 
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also asked for assistance from the digital natives, that is, their students and younger friends and 

family members of their networks, for example their younger brother in law, nephew and 

children. 

 

This new form of learning and teaching challenged the traditional teaching and teacher 

educator-orientated university methods of recitation and dissemination of knowledge, and 

increased opportunities for social interaction and reciprocal learning and teaching. The 

participants, by including other members within their networks who supported each other‘s 

learning and teaching, and by exchanging information and skills found that their perezhivanija 

lessened as their collective mislenija increased and they became more comfortable with this 

technology stuff. 

 

2. Learning How to Apply Software (A) 
 

The diminished sense of initial perezhivanija and its accompanying mislenija led to the 

participants doing, reflecting on, and indeed, knowing how to apply the software in their 

established practices. They were working in groups, exchanging information, and they would 

show one another things about the program, its functions and how it worked. They collectively 

reflected on how to apply the software in the university classroom and in their school 

workplaces for different activities. The collaborative culture of the university classroom enabled 

the teachers to exchange ideas, knowledge and skills about the applications. The teachers were 

learning from each other and from those in their social and professional networks, 

simultaneously. On returning to the university classroom, they often brought new information 

and they taught each other how to apply the software for different activities both in this 

university classroom and in their established practices.  

 

This social milieu encouraged collaboration, interdependency and co-construction of 

knowledge. Collectively, the participants were making sense of their new learning (Vygotsky 

1987). Within this study, this collective mislenija enabled the teachers to support and 

cooperatively assist the construction of each other‘s understanding of ICT. They drew on their 
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mutual knowledge and complemented their learning and teaching about ICT through social 

interaction (Vygotsky 1975).  

 

They formed a buddy system: Ashley and some of the other teachers found this approach 

challenged them to cooperate and to collaborate in their quest to apply the software. For 

example, Ashley showed David the morphing program, which he considers great for the 

preppies, but David thinks he can‘t apply it for his group of students. However, David and 

Ashley commented on this sharing of knowledge and skills, that they would have never learned 

this way before. A transformation in the way that they learned when compared to their previous 

university experience was occurring.  

 

The participants all commented that this university environment was different from their 

previous experiences of university education. Here, they grouped together (Penelope, Patrick 

and Patricia): socialising and showing each other how to do things. Collective sense making 

and interaction, and the doing of activities allowed the teachers to exchange ideas; to observe 

and reflect on the activities; and to become ICT literate, as they immigrated into the ICT 

environment. Collective mislenija involved the assistance of others to create opportunities to 

think and reflect within a sociocultural experience (Vygotsky 1999; 1987). Ashley commented 

that although FrontPage was a nightmare, he still learned how to zip files, he started to 

hyperlink (linearly and in text form) and he really learned new things with the help of everyone 

here and I‘m still learning! …He further stated that the best thing that I‘ve done for myself and 

my students was to enrol into this course. 

 

He explained to his colleagues about the interaction – the doing thing that occurred in this 

sociocultural setting that enabled him to develop strategies to transfer his skills into his 

established practice. Through collective mislenija, Ashley, in his collaboration and sharing of 

knowledge (McLoughlin 2008) especially with David, was no longer a ‗lone ranger‘ (Douglas 

1976) in the way he was learning about ICT. He shifted from figuring things out by himself to 

working with David. He desperately wanted to succeed … and learn how to use this technology 
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stuff. He also asked other participants: how do I use it? … meaning ―How do I apply the 

software?‖. Simultaneously, he showed them how to do it. 

 

Vygotsky (1999) links the idea of collaborative work and perezhivanija at the beginning of each 

activity with the practical shift in a new learning environment. He underlines the tension and 

emotion involved in collaborative work when learners are confronted with a new activity. In this 

research, that tension and emotion, centred on the learning of the applicability of new software, 

brought about a perezhivanija somewhat different to initial perezhivanija. Perezhivanija at this 

moment of learning comprised a curiosity concerning the participants‘ quest to know how do I 

use it to construct and share knowledge amongst their peers, rather than being transmitted to 

them by an authoritative figure such as the teacher educator.  

 

The dialogue between the teachers and the teacher educator had changed in comparison to that 

of the traditional university classroom, as they confronted problems contextualised in real world 

activities. Dorothy‘s kids had shown her how to use Internet banking and one evening in class, 

she explained the process to the group…who asked questions. In the meantime, the teacher 

educator looked on. Nevertheless, as the questions from the teachers proceeded, he also asked 

questions that allowed the teachers to predict the following steps in their learning. Collectively 

and collaboratively, they developed strategies that questioned, summarised, clarified and 

predicted the workings of ICT. 

 

The teacher educator did not give answers to the teacher learners‘ questions himself. Rather, as 

Philomena commented, though he certainly knows a lot… he makes you figure things out...The 

teacher educator created an atmosphere (Laird 1985) that encouraged teachers to construct and 

understand their own learning; they were able to develop and transform from previous learning 

states and experiences. This type of learning and teaching was crucial for teachers in generating 

and articulating their newfound knowledge and its application to their potential pedagogical 

approach. 
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The teacher educator frequently asked questions and the teachers themselves asked each other 

questions, especially: how did you do it? in order to clarify their own understanding of the ICT 

activities. The structure and ambience of this university classroom allowed the teachers to 

interact, ask questions and do the activities on the screen. In this cultural setting, the teachers 

asked questions about the ICT devices to construct a learning process previously unfamiliar to 

them in a university environment (Rizzo 2003). Their continuous and dynamic learning 

reconstruction in this interactive and supportive environment allowed them to confer, do and 

come to an understanding of the ICT concrete experience that the teacher educator had initially 

introduced and which he facilitated. The teacher educator maintained an authoritative presence 

in the room. He would bring the class together to explain the features of the program. The 

teachers would actively experiment, confer with each other to confirm what the teacher 

educator has shown them… and whether they understood what he said… Ultimately though, the 

teacher learners and the teacher educator collectively reflected on and made sense of the new 

knowledge and skills. 

 

In addition to interpreting, perceiving, experiencing and making sense of their learning about 

ICT, the participants also, and immediately, taught others. They reinforced their new knowledge 

and skills and increased their desire to know how to use this technology stuff. Penelope found 

that in sharing her new knowledge with her school class, she also learned from her students and 

it certainly was a different way of learning. On returning to the university classroom, the 

teachers frequently demonstrated some of the new things they were doing in their classrooms. 

At this point, they also found that they felt less threatened that their students knew more than 

them, as Penelope pointed out to her colleagues. Their learning and teaching had certainly 

changed since they began the course. 

 

Mislenija 
 

These teacher learners were trying to understand the learning environment in which they were 

immersed and the devices of technology employed there: they were trying to make sense – 

mislenija – of the new ICT environment. Mislenija is the realisation of making sense (Vygotsky 
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1999) arising from the interpersonal (collective mislenija) interaction with the participants and 

their intrapersonal (individual mislenija) reflection on learning (Vygotsky 1999; 1987). Making 

sense of ICT encouraged teachers to interact further, and to experiment and to reflect in order to 

solve their learning challenges. 

 

As Ashley began to use ICT more frequently, his confidence, knowledge and skills increased. 

Additionally, ICT began to make sense to him. He not only experimented with it, he also 

reflected and talked about what he had learned. He would try most of the programs that the 

teachers used in the university classroom. One evening after class, he commented that: 

as a group, tonight, in class we learned how to search the web smarter. We had a go at 

google.com and I found this to be effective and ‗idiot proof‘. To think I can have a play 

with this and not go wrong was positive.  

The following week, he commented on his independence: Hooray, I actually got the web site of 

the week to the bulletin board … In that bulletin board script he made recommendations to other 

teachers on how to use that particular site in their own teaching.  

 

The participants discovered that mislenija about ICT application and context built on previous 

teaching and learning situations. Text-based storybooks took on a new life and text-based 

portfolios became eportfolios, as evidenced by Phoebe in her school workplace. Phoebe 

employed eportfolios with her grade one students and her principal asked her to show her 

school community the children‘s work. Patricia reorganised her school literacy program, while 

others like Patrick enhanced his art classes by introducing paintings from the Louvre via the 

Internet.  

 

Perezhivanija  
 

As a result of the teachers making sense of ICT, perezhivanija was transformed into a healthy 

curiosity to know how to do this stuff. The participants lost their initial anxieties about the 

technology and the fear that they might break something. Their apprehension or perezhivanija 

was initially sparked by a realisation of how little they knew about ICT – for example, Pearl 
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pointed out that you start to realise how little you know and how much you have to learn. 

Patricia agreed stating yeah, but you also lose confidence in your own learning because she was 

uncertain in her own learning of particular elements of the technology. Patrick remarked, yeah... 

but that makes you feel, that you need to learn more... Penelope replied, with a sense of irony, 

yeah right… and then the group started to laugh.  

 

As the teachers learned about a new program, apprehension reappeared, although in a fashion 

unlike the initial perezhivanija. Further into the year perezhivanija was concerned with the new 

knowledge, experiences, learning situations and processes, and the application of ICT in their 

immediate context. Additionally, they were unsure of their skills, lacked confidence and were 

not fully comfortable with the technology. They experienced deep tensions of apprehension and 

even fear (Vygotsky 1978; 1962) connected with living through or living over a new and 

unfamiliar experience, as they immigrated to the information age.  

 

The participants realised, however, that they could ask for assistance, and Ashley wrote in his 

journal: besides the preppies didn‘t really know much… He became excited about doing a 

PowerPoint presentation; nonetheless, his perezhivanija concerned whether the slide transition 

would work… this is something the other grade children can do… Ashley had seen the grade 

six students at his school do all sorts of things with PowerPoint and he wanted to show his 

preps how to do similar activities. Perezhivanija was centred on the practical application of new 

knowledge and prompted the question how do I do that? rather than thinking ―I am afraid of 

it!‖. The practical application of doing in turn led the teachers to a collective mislenija. 

 

Collective Mislenija 
 

The teachers cherished each other‘s interactive contribution to their learning. Ashley initially 

relied on David and Duncan, and he would also write everything down just in case he might 

miss something. Similarly, Delia remarked that the group‘s been great… the way we can get 

together… even at lunchtimes at school; we would meet and talk about what we did in class… 

or how to do something. At this point, they realised that through their ICT experience, they were 
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not alone in their learning. Instead, in the collective mislenija, they collaborated, worked out the 

program, its functions and how it worked. There was a social thinking: 

Patrick and Patricia worked together and showed each other different strategies to 

achieve their goals and what they learned. Their collaboration had certainly increased 

their knowledge and skills as far as they were concerned. Both felt that they are 

collaborative learners, using visual cues and reinforcing orally what they were learning 

and confirming their knowledge. They wanted to confirm their skill acquisition and 

learning strategies by interacting with each other and other teachers in the classroom. 

 

These teachers made sense of technology through social interaction (Vygotsky 1975; 1962). 

They supported each other and cooperatively constructed an understanding of ICT. They drew 

on their mutual knowledge and complemented each other‘s understanding of the new insights 

and achievements. 

 

3. Learning How to Change Practice (C) 
 

Things had certainly changed, as Peg pointed out, and she and her fellow classmates were 

constructing their learning and teaching in a manner different from that of their familiar pre-

digital environment. In this university classroom, the teachers made sense of ICT through 

engagement, doing and thinking through the application of ICT. Concurrently, they constructed 

new knowledge by building upon and joining the ―tools and aids … [which in turn allowed 

learning and teaching to] sometimes run parallel and sometimes merge, each affecting the other‖ 

(Vygotsky 1975, p. vii) and began to change their practice.  

 

This ―parallel running and merging‖ occurred when they learned about the software in the 

university classroom. As Penelope stated, often when they returned to their school classrooms 

they would show the kids, who in turn would reciprocate by showing the teacher some extra 

features of the application. Initially in this interaction Penelope felt she was losing control and 

she often said to her students: hold on boy,… I haven‘t learned that yet. However, this did not 
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stop her from learning; she internalised what her students showed her and changed her practice 

to include these features in her end of year presentation.  

 

Frequently, on returning to the university classroom, she showed her colleagues the new 

features of applications she had learned and, with time, she realised that this new form of 

exchange – where she learned and then taught others – was different to how she had originally 

learned in her pre-digital days. Collective mislenija and the figuring out how to do the 

technology stuff gave these teachers ideas on how to change their practice. They found that their 

students‘ activities were not restricted to paper-based activities and that now they were 

constructing stories in PowerPoint. 

 

Perezhivanija 
 

Although they depended on each other, the teachers‘ participation was accompanied by constant 

and repeated perezhivanija and emotional upheaval. For example, Philomena in her journal 

wrote about her experience: 

Today I wanted to use my email and for some reason I sat there for an hour and a half. 

I sat at home, I couldn‘t find it, I was so frustrated I could have sworn and I don‘t 

usually swear. But I just wasn‘t sure that it was there and that was frustrating!  

Philomena experienced what Vygotsky notes as the fact that ―behind every thought there is an 

affective-volitional tendency, … in the analysis of thinking‖ (Vygotsky 1975, p. 150). However, 

her frustration was alleviated with the help of her twins who showed her how to find the icon for 

email.  

 

Another participant, Patricia, in her journal described the upheaval and traced her emotional 

development (Vygotsky 1999; 1981) in establishing the literacy program at her school. She 

recorded the impediments, changes and triumphs that she and her colleagues were experiencing 

in developing their ICT knowledge and skills, as they worked together which could be termed a 

learning community (Lave and Wenger 2003). At the start of her journal, she took a photo of 

how the literacy program was thrown in different corners of the library! and drew a picture of 
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herself: this is me – frustrated! However, at the end of the year she took another photo of the 

team working at bench tops and near the photocopier… Life has certainly changed … and she 

reported that many hands make light work. Her initial feelings of perezhivanija and her 

frustrations with technology changed as she discovered that software – in this case Microsoft 

Excel – could assist her in colour coding the literacy program and keeping track of its various 

elements. By the end of the year, her frustrations had turned into a positive experience thanks to 

the team. 

 

With the assistance of the community and network, and as teachers felt less nervous about all 

this stuff (the ICT tools), perezhivanija took on a new form. It became a healthy curiosity in 

regard to how they would best apply their knowledge to a new situation. In her second 

interview, Doris commented:  

I‘ve lost that apprehensiveness [perezhivanija] towards computers. I‘m willing to try 

things out… but I still need to write things down, just in case I miss a step…  Sometimes 

I don‘t know where to look [meaning on the Internet]… there‘s so much there…  At 

another moment, she asked Duncan, which program – Paint or that other one – is best 

when kids need to change this graphic…  

because she was apprehensive about not being certain about the application, she often 

approached her peers and others in her community to ask for assistance. 

 

As Penelope engaged with technology her practice changed and her perezhivanija about ICT 

and its application also changed to a curiosity how do I use this technology stuff for my 

immediate needs. The teachers initially echoed that they felt quite nervous and they had no 

incentive at all to change their practice, but this way of learning makes you feel quite good 

working on a computer.  

 

Nonetheless, even as these teachers began to change their practice and to make sense of ICT, 

perezhivanija was still present. However they lost their initial anxieties about the technology as 

a whole and the fear that they might break something. Their apprehension and anxieties resulted 
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from a realisation of how little they knew about ICT and how much more they had to learn. 

They knew that they could make sense of ICT and then apply it to their practice but it was the 

scope of their need for knowledge acquisition that perturbed them. Phoebe learned about 

eportfolios in her university classroom which at the next professional development day at her 

school she showed her school colleagues, how she introduced her grade one‘s to eportfolios. 

Patrick successfully found art sites on the Internet which he showed his students and university 

colleagues who discussed the benefits of the Internet in their teaching… and decided that there 

were definite benefits there…  

 

Collective Mislenija 
 

This sharing and just in time learning, commented Pearl, encouraged the teachers to ask each 

other: show me how you did that… and she further remarked that the great thing here is that we 

learn from each other and discover new things that are practical. 

 

Although, these teachers were ―allowed to self-discover and self-appropriate learning‖ (Renck 

Jalongo 1991, p. 31), they were simultaneously discovering new things to collectively make 

sense of ICT. During one session, the teachers were exploring the Internet to discover 

something about research which was good. Duncan, like some of the other teachers 

experimented with a browser…to discover what he could find on the Internet… He also pointed 

out to the others that his friend told him there‘s some good things there and as he believed that 

he understood the concepts, he said to Doris: 

I‘ll show you. Simultaneously, he turns to the teacher educator and says: I‘ve had 

problems with the browser … Over the weekend… even my friend who‘s a wiz on the 

computer couldn‘t show me …The teacher educator starts to explain what happens with 

browsers… but Duncan still maintaining his conversation with Doris, he says to her: I 

just tried to download another browser …. The teacher educator then explains about 

the two browsers to the group [Duncan, Doris, Dorothy and Con] and what happens. 
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In addition to the self-discovery and intrapersonal abilities displayed by the participants, their 

learning experience as adult learners was social, interpersonal and practical and required 

participation in functional activities that could be applicable to their respective situations, needs 

and development (Knowles 1978).  

 

These teachers developed their ICT knowledge and skills and they obtained information in a 

group learning environment, as they continued to: 

systematically show the group [Duncan, Doris, Dorothy and Con] the other features of 

the browsers and the pages on the Internet. Con talks about the new way of doing 

research on the Internet… and how he uses the Internet for SOSE (Study of Society and 

Environment). The discussion is on how they individually use the Internet… Dorothy 

explains to the group, that she now can do her banking on the Internet … her kids 

showed her how… Duncan comments that‘s what my friend does… also he told her that 

his friend shops there… 

Thus, in collective interaction and sharing of knowledge these teachers connected knowledge 

and experience to make meaning of real world practices.  

 

Interpersonal interaction and collective sense-making in a social context (Vygotsky 1987) 

helped these teachers to construct knowledge in a learning community. Their learning 

community, where social interaction and exchange of ideas occurred, encouraged the teachers to 

change their practice and activities from pre-digital to digital interaction. 

 

Changes in the Practices of the University Classroom 
 

On the whole, teachers were collectively and independently engaged in doing, experimenting 

and reflecting on their concrete experience in different ways, as they learned how to PAC; to 

push buttons (P), to apply (A) and make sense of the software, and change their established 

practice (C). Although, the teachers experienced anxieties and apprehension about technology, 

this perezhivanija developed into a healthy curiosity about how to use this technology stuff.  
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In summary, once the initial emotional anxieties and uncertainties disappeared, teachers 

collectively and individually applied the software and made sense of ICT. They began to form 

learning communities to interact and transform the new dynamic and continuous approach to 

learning and teaching. They also maintained networks that assisted and enhanced their ICT 

information. Importantly, mislenija and perezhivanija remained with the teachers throughout the 

research, albeit in a different form to the initial perezhivanija.  

 

Perezhivanija and mislenija, especially collective mislenija, were fused as the  teachers 

collaborated and interacted to move into the information age. This research confirms 

Vygotsky‘s (1999) claim that there is anxiety when learners are confronted with a new activity. 

Perezhivanija, as a healthy curiosity to know how to do this technology stuff, drove these 

teachers to make sense, resolve and construct new knowledge that was immediately transmitted 

to others within their immediate environment. As the teachers became more sophisticated in 

their ICT practice, there recurred a dynamic and continuous movement from perezhivanija to 

collective mislenija to individual mislenija. 

 

Change occurred as teachers‘ confidence increased. They began to interact and ask each other 

how did you do that? And then they would explain, show and do the activity. They would bring 

in and show everyone some of the softwares that they were using at their schools. Con brought 

in his laptop and showed his colleagues a program that he had been using with his grade sixes. 

Additionally, other teachers were showing one another how to zip their PowerPoints for their 

final presentations. They were willing to learn from each other and teach one another the new 

ICT knowledge, skills and language.  

 

In the immigration process, these digital immigrant teachers, like many geographical 

immigrants, experienced emotional elements of apprehension (Blau et al. 1998, p. 33) or 

perezhivanija and, through the establishment of networks and communities, the intellectual 

development of mislenija. That is, like immigrants they used their ―cultural knowledge to 

organize [their] behavior, understand others and [themselves], and make sense of the world‖ 
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(Tsai 2006, p. 1). The ―formation of a social network is a sociocultural experience‖ (p. 1) and 

within this ICT learning environment, in contrast to the traditional university classroom, the 

teachers. like many immigrants, organised ―the very social institutions that were likely to 

benefit them‖ (p. 33) and depended on each other in their learning about the ICT devices and the 

new technological milieu. 

 

Ashley expressed this development by saying that he has to write everything down … then I go 

home and try it out… I find it hard here, everyone knows so much and the teacher educator goes 

so fast. However, he reconstructed his learning process from being frustrated to experimenting 

with the concrete ICT experience. He experimented with PowerPoint and other programs, and 

with time he realised that there was no need to feel threatened. The building of confidence from 

initial perezhivanija to collective mislenija manifested itself as a confidence to take risks, to 

share and to mutually come to an understanding of ICT which, individually, these teachers 

would not have achieved.  

 

The teachers in this collaborative and interactive context became active, engaged, and employed 

hands-on interaction with the software and collaborative experimentation with their colleagues. 

They undertook authentic ICT challenges within a collaborative and supportive environment. 

They also acquired a new language that provided them with new means to think and make sense 

of the new ICT environment in their problem solving activities. 

 

The data clearly indicated that these teachers felt that they had achieved in learning ICT. They 

were solving problems and surviving in the digital environment of both the university classroom 

and their workplace classrooms. They had progressed from initial perezhivanija to mislenija 

about ICT. In the teachers‘ ICT knowledge and skill acquisition, they began to understand ICT 

and they began to speak the digital language, as they reflected upon their concrete experiences 

and actively experimented with ICT devices. However, within the span of one year they did not 

fully acquire the digital language nor could they speak it as do digital natives. Nevertheless, 

they were aware of the digital language and they bought their USB stick without the kids. They 
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no longer were apprehensive about ICT and they were beginning to make sense of it. On the 

whole, perezhivanija and mislenija were fused, as teachers were scaffolded into the digital 

world. 

 

Section Three – Learning Practices 

 

Scaffolding  

―The metaphorical term scaffold, though never used by Vygotsky, has come to be used for 

interactional support, often in the form of … dialogue‖ (Clay and Cazden 1992, p. 219) on the 

interpersonal plane (Vygotsky 1987), in order to maximise the growth of intrapersonal ability 

within a sociocultural environment. Scaffolding entails the setting up of learning support 

structures for learners during the introduction of new knowledge, which can then be gradually 

removed as the learner progresses in skill and knowledge acquisition, until they are able to 

‗stand on their own‘. The metaphor was developed by Jerome Bruner to reflect the construction 

of a building which uses ―a temporary framework for construction in progress‖ (Cazden 1983, 

p. 6), but which comes to be freestanding as that work progresses and the scaffolds are removed. 

It is intended to complement Vygotsky‘s work (Wood et al. 1976) and is usually employed to 

describe the learning of language by children as mediated by a knowledgeable adult.  

 

Aspects of scaffolding correlated closely with the observed learning process in this university 

ICT learning environment. For example in this study, the teacher educator and teacher learners 

interacted. The teacher educator initially introduced a new application and its accompanying 

language and processes before gradually relinquishing the learning to the teachers, as they 

moved from initial perezhivanija to collective mislenija and eventually individual mislenija. In 

the scaffolding, teachers became interested in how to do and use the concrete experience of ICT. 

 

In scaffolding the learning of the mechanics of the ICT devices and their related actions, the 

encouragement on the part of the teacher educator, and the communities and networks the 

participants constructed, enabled the teachers to embrace ICT. In this study the gradual removal 
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of the teacher educator‘s scaffolding increased as the teachers made sense of ICT in their zone 

of proximal development. 

 

Zone of Proximal Development (ZPD) 
 

The ZPD ―is often characterised as the distance between problem solving abilities exhibited by a 

learner working alone and that learner‘s problem solving abilities when assisted by or 

collaborating with more-experienced people‖ (Lave and Wenger 2003, p. 48). This 

interdependency is similar in many ways to the learning relationships observed in this study: the 

digital immigrant teachers were working alone and in collaboration with more-experienced 

people in their communities and networks. The concept of the ZPD is implicit in Krashen‘s 

(1982, p. 21) observation regarding language acquisition that ―[we] acquire [knowledge],… 

only when we understand language that contains structure that is ‗a little beyond‘ where we are 

now‖. 

 

Scaffolding within a zone of proximal development (ZPD) happens ―through problem solving 

under adult guidance or in collaboration with more capable peers‖ (Vygotsky 1978, p. 86). 

While an abstract concept, the ZPD became evident when it was realised that in this new 

learning and teaching environment, Penelope needed to become involved and interact with the 

other teachers. Some of them knew more than her and she could learn from them. The 

consequence of Penelope‘s learning involvement and doing this course … allowed her to bring 

more technology into her [workplace] class. Initially, she deemed it necessary that she have 

control over her learning and teaching. Later she realised that, through collaboration with the 

other teachers in the course, she had indeed acquired skills and knowledge not yet familiar to 

her. Such successful learning confirms Hammond and Gibbons (2005, p. 9) contention that 

classrooms ―with high challenge and high support are those where scaffolding is most likely to 

occur, and where students are most likely to be working within the ZPD‖.  

 

Penelope introduced PowerPoint, Paint and other applications that she learned in the university 

classroom into her workplace classroom. Her own learning has been with the assistance of 
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Patrick, Patricia and Danielle who jointly shared and problem solved the challenges of the ICT 

learning environment. They scaffolded and compared their new ICT skills. For example, 

Patricia said: you see PowerPoint has similar features, so you can use it in the classroom… or 

when Patrick, an Art Teacher [,] informed and enlightened the others with his knowledge of the 

Internet and the different sites, such as the Louvre. Learning occurred through the guidance of 

more capable or knowledgeable individuals in the ZPD. 

 

Vygotsky originally proposed the zone of proximal development (ZPD) as a metaphor. It refers 

to the sociocultural activities where what Vygotsky calls the intermental and intramental planes 

appear. The intermental plane refers to the social interactions where an individual mediates with 

others, while the intramental plane is where the individual, after mediation with others, 

internalises learning (Van Der Veer and Valsiner 1994; Vygotsky 1978). For example, Con 

said: 

it‘s OK, when I explain this to you (Duncan) I‘m also reinforcing my own knowledge 

and rethinking my learning  

Or as, when it was observed that Ashley explained to David about: 

Hyperstudio‘s icons, he used a similar program – Kidpix! He felt comfortable because 

he could scaffold this knowledge … now I‘m starting to see some connection (meaning 

the graphic application).  

That is, these teachers worked together, shared a common purpose and common information, 

and learned and internalised the different skills and information necessary for further ICT 

learning in the two planes. 

 

Vygotsky (1962) also referred in the ZPD to a complex chain of activities that is dynamic and 

consecutively joins individuals from one link, along with all its attributes and knowledge, to the 

next link. This dynamic learning and enculturating process fuses, and guides the learners 

through the acquisition of new knowledge. Learners scaffold from previous links and acquire 

new knowledge and skills that they in turn pass onto other teachers and so continue the chain. 

For example, Philomena mentioned that Peg‘s been a terrific help, very patient, very thorough, 
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step by step, and if, [Philomena] needed any help Peg seemed to know the stuff; she was able to 

guide her through the learning process. Philomena also mentioned that at her workplace:  

they‘re helpful as well, and one in particular who is many years younger than her, he 

will never do anything for her. He‘ll say, you know how to do this, so do it yourself. He 

guides more than actually takes over, he‘ll say no, you do it yourself, which has 

actually made her more confident and she has actually remembered and learned it 

[technology].  

 

The teachers acquired certain skills; but simultaneously, they also learned to guide other 

learners. It became obvious that these teacher learners required an extensive network to develop 

their new knowledge and skill base and so attain their learning objectives and progress to the 

next transitional period of their learning. Phoebe asked her younger brother in law, … Polly 

asked her younger brother, … Philomena and Peg asked their children, … Patrick allowed his 

students to assist him. However he was careful to remind them that there are things that he can 

do and they can‘t: like sign a chequebook(!).  

 

Vygotsky (1987) maintains that learners in an interactive, social and collaborative environment 

follow each other‘s examples. They gradually develop abilities to perform certain tasks without 

the guidance of more knowledgeable learners. They become independent by grabbing onto what 

others know and they take it from there as Polly pointed out in her second interview. Ultimately, 

learners internalise knowledge by appropriately transacting with the assistance of others 

(Vygotsky 1962). 

 

In summary, through social interaction and in communities of practitioners, the teachers 

interconnected when the teacher educator, or more capable learners among their own groups, 

guided them through the task and shared in the problem solving process. The scaffolding in this 

ZPD encouraged a positive support system that enabled the participants to learn ICT and 

acquire the appropriate ICT knowledge and language. 
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The data showed that the participants started the process of socialisation in their communities 

on the interpersonal plane to maximise their learning and adapt to the ICT culture in the new 

learning environment in which they found themselves. Patrick and his community provide an 

example: as an art teacher, Patrick felt comfortable in using Paint now (half way through the 

year), he showed his university colleagues some of the things he was doing… Patricia asked him 

how he introduced this activity to his students and he explained the process that he had learned 

in the university classroom. Similarly, Patrick found himself increasingly using the appropriate 

language to explain the icons in Microsoft Paint. 
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ICT Language 
 

Vygotsky (1999; 1978; 1975; 1962) stresses that language, in the form of speech is a device for 

social contact and interpersonal communication when shaping and transforming experiences 

(Morrison and Guenther 2000). These teachers transformed their pre-digital experiences and 

made meaning of and internalised their experience (Vygotsky 1975; 1962) in the ICT context. 

Through collective mislenija and interpersonal communication, they acquired an understanding 

of the ICT language. They were beginning to understand the digital language. However, they 

spoke it with a digital accent, meaning that they had a ‗foot in the past‖ (Prensky 2001a p. 2) in 

regard to technology. The accent manifests itself in such things as:  

printing out your email (or having your secretary print it out for you – an even ―thicker‖ 

accent); needing to print out a document written on the computer in order to edit it 

(rather than just editing on the screen); and bringing people physically into your office 

to see an interesting web site (rather than just sending them the URL)... [Prensky‘s] own 

favorite example is the ―Did you get my email?‖ phone call. Those of us who are 

Digital Immigrants can, and should, laugh at ourselves and our ―accent.‖  

But this ―accent‖ can also become apparent in the language employed by digital immigrants. 

The designation of ‗pushing buttons‘ as a way of learning in this study, is itself an example of a 

digital accent in that it refers in part to the activating of functional icons with a software 

program by the click of a mouse rather than by a physical pushing of a physical button. The 

digital lexicon is vast and often unfathomable to pre-digital learners. Peg mentioned that she had 

lots of new words to learn. Philomena pointed out that sometimes I don‘t understand them [the 

words] but you get the gist of what‘s happening. 

 

Vygotsky (1987) wrote that as learning develops on an interpersonal plane it takes on an 

intrapersonal dimension as the learner acquires an ‗egocentric speech‘ to create thoughts about 

the immediate perceived experience. In just this way the teachers in this study began to use and 

understand ICT and its language. Initially they used limited language: Patrick asked Patricia: 

how did you do that? Her reply was change the whole thing. Here, look over here, she turns the 

screen towards Patrick, I did this first and she shows him the process. Although, their language 
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was limited, they worked together and they did the actions. Ashley and David often interacted 

and: 

Ashley explained the process to David – take yourself to …. Windows… (showing him 

everything on the screen) For reinforcement David says: is this the way?... Ashley 

explains again…, Whilst Con and Duncan check what the teacher educator said… in 

here, you need to place this section, once you‘ve done that, then return to this part and 

here you need to copy this line … 

Hence, with the minimal employment of the few words of digital language yet available to 

them, a bond was created in their common experiences and understanding of their new 

environment. Regardless of their limited ICT vocabulary they collectively adopted the necessary 

actions to function effectively in the new environment of ICT. These teachers learned a few 

words pointed to the objects or icons on the screen and they understood each other in the 

facilitative and collaborative community they had developed. 

 

Although, Vygotsky (1962) does not refer to immigrants, he does use examples which display 

comparable features when explaining language acquisition. He states that minimal language is 

initially used when learning to communicate and action is used to express language needs (p. 

26). Similarly, teachers used actions and minimal language in this university classroom. The 

teachers pointed to the screen when explaining an action or activity. For example, Con 

explained to Doris the copy and paste process of word-processing applications: now you go to 

edit …cut… copy ... paste but in doing so betrayed a digital accent by pointing to the icons on 

the screen rather than using the pointer to indicate their location. Penelope showed Danielle the 

same process of copying and pasting; copy this, now place this here … right mouse click. 

Notwithstanding their limited initial ICT language, the teachers‘ ICT communication and 

language development increased over time. Gradually, the teachers internalised learning and 

teaching of technology and began the process of enculturation into the ICT environment. 

 

In his ―Thought and Language‖ (1962) Vygotsky makes note of the development of word and 

thought. Language learning advances from one word to ―simple sentences to more complicated 
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ones, and finally to coherent speech made up of series of such sentences, in other words, he 

proceeds from a part to the whole… [This process] develops through a slow accumulation of 

functional and structural changes‖ (p. 126).  

 

The same process can be equated to these digital immigrant teachers‘ learning of ICT and is 

comparable to the three stages in the ways of learning as proposed by this study: P~>A~>C. 

Learning ICT language for the teachers in this study was just as Vygotsky identifies. In learning 

how to push buttons, the teachers, collectively, learned about the different icons/buttons of each 

program. They learned a new language from the small parts towards a larger, more complex 

whole, from words to simple sentences and finally complex sentences (Figure 25).  

 

Adult immigrants learn language in this fashion where they initially learn words to progress to 

more complex sentences, though they may never reach the fluency of natives. These teachers 

learned about technology in a similar fashion similarly to immigrants learning a second 

language. They learned about simple objects such as buttons and software, and this allowed 

them to collectively realise the power of expanding into the language and thoughts of ICT 

application in their workplace and lives (Vygotsky 1975; 1962). 

 

Such an observation is informed by, and confirms, an important component of Vygotsky‘s ZPD 

and Krashen‘s (1998) notion of language acquisition; that such learning is active and best 

achieved in collaboration with others. Vygotsky believes that speech develops from the social to 

the individual (1987) and learning becomes self-directed and functions on the intramental plane, 

that is, it displays utilisation of intrapersonal ability.  

 

words 

Simple 

sentences 
Complex 
sentences 

 
 

 

Figure 25: New Language 
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The teachers in this study pointed to the screen and muttered to themselves the process … copy 

... cut… paste. These actions and the minimal speech helped them reorganise, plan and achieve 

focus on their actions by directing themselves to the action. This private speech can also be 

equated to the Penelope‘s thinking out aloud and making sense of PowerPoint that Penelope 

stated approximately midway through the course as she was applying the software to her 

practice. The thinking out aloud enabled her to transform the way she presented material in her 

library: Now, I have a kiosk [PowerPoint] in the library instead of posters. 

 

As the teachers‘ language and knowledge increased, and as their constructed communities 

provided them with scaffolded knowledge they felt more comfortable to talk with their ICT 

coordinators and were beginning to understand the language. As Krashen (Schutz 2007, p. 1) 

claims, language acquisition "requires meaningful interaction in the target language – natural 

communication – in which speakers are concerned not with the form of their utterances but with 

the messages they are conveying and understanding‖. They began the immigration process that 

developed with the assistance of their networks. However, even though they exchanged their 

newfound knowledge and skills, and could now convey their meanings in an understandable if 

rudimentary digital language the journey was not completed within the academic year. They did 

not theorise about the ICT pedagogy nor join the digital natives in their advanced forms of 

learning. 

 

Acquiring New Language During the Three Ways of Learning 
 

The participants‘ language and learning evolved during the year, as they learned how to push 

the ICT buttons (P). During this time of learning how to push ICT buttons, teachers often 

pointed to the screen and icons, using their simple digital language to show their actions. The 

fluency of their language increased to the level of being able to construct sentences as they 

began to experiment and think through how to apply the software (A) and finally they willingly 

changed their practice (P) using ICT (Figure 26). The language used by these digital immigrant 

teachers is displayed in the Glossary at the beginning of this thesis. 
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1. Learning How to Push Buttons (P) 
 

Initially, the teachers‘ language was simple (Vygotsky 1962) and they pointed to the various 

buttons on the screen to indicate and give meaning to their actions. For example, Doris‘ screen 

had fingerprints on it and often she pointed to a particular icon to imply what she wanted to do; 

she had not learned the names of the different icons. Initial perezhivanija regarding their lack of 

ICT knowledge became apparent as they learned the basic elements just in case ... they did not 

understand the IT guy … who knew so much. Philomena told her community of practitioners: 

I‘d rather take the kids with me when buying this stuff… even if it‘s a bother taking the twins... 

The participants were apprehensive about their new learning experience, the new technology, 

and the fact that they did not know things even with the preppies, as Ashley pointed out. 

Ashley‘s personal upheaval subsided when he realised they really don‘t know much. However, 

within their communities they collectively developed the ICT language, ideas and an awareness 

of the possibilities, knowledge and applicability of ICT (Laferrière 1997). 

 

These teachers focussed on the collective acquisition of knowledge and skills in their present 

social and cultural context (Vygotsky 1962). In this new learning context they were placed in an 

upheaval, analogous to that experienced by immigrants, (Kozulin et al. 2003) arriving in a 

foreign country. Their upheaval developed out of necessity to attain their qualification and they 

collectively assisted each other in conceptualising the requirements of attaining their 

 Push buttons 

Apply Software 

Change Practice 
 

Figure 26: Three Distinct Ways of Learning 
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qualification and learning the language of ICT, so that they could communicate in the new 

culture in which they found themselves. However, as their circumstances changed and they 

gained self-knowledge, and confidence they became conscious of the how and why of ICT.  

 

The successful application of some of the ICT devices to their workplaces and in their personal 

lives stimulated the teachers‘ confidence. They started to use the digital language. In accordance 

with Krashen‘s (Schutz 2007, p. 29) finding of a ―consistent relationship between various forms 

of anxiety and language proficiency in all situations, formal and informal‖ they learned more 

successfully in the communities that assuaged their perezhivanija confirming ―the relationship 

between low anxiety and language acquisition‖ (p. 29). They felt comfortable in talking the 

digital language amongst themselves and increasingly with others as they developed awareness 

and some understanding of the concrete button pushing ICT experience. For example, Peg told 

Philomena that technology is like a second language there are lots of new words… and 

Philomena replied: Yeah, sometimes I don ‗t understand them but you get the gist of what‘s 

happening… 

 

These teachers, like second language learners began to incorporate, experiment and apply some 

of the ICT possibilities that previously were foreign to them. They in turn felt that they were 

becoming part of the ‗being digital‘ population (Negroponte 1995). Ashley in his journal wrote 

about his experience with a floppy disk that he could not open. However, he experimented and 

finally turned to the IT specialist at his school who showed him how easy it was once you ask 

someone! The IT specialist also showed him how to insert a picture from a file… Another BIG 

achievement! Although, Ashley became frustrated he gained enough confidence and received 

enough support to experiment with the concrete experience, even read the material on the 

Internet, however his homepage was still organised in a linear fashion, betraying his digital 

accent. As Clyne (2002, p. 3) contends of immigrant second language learners: ―The more 

comfortable people are made to feel in their new country, and the more their self-esteem is 

safeguarded, the more their second language acquisition progresses‖. Ashley and his university 

colleagues had entered the digital environment and as their perezhivanija dissipated they began 
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to use simple sentences (Vygotsky 1962). However, they were not, as would have been 

expected of teacher learners in this environment, ―participating in collaborative spaces … and 

getting actively involved in progressive discourse‖ (Laferrière 1997, p. 3) about any ICT 

pedagogical theory.  

 

2. Learning How to Apply Software (A) 
 

Mid way through the year, another distinctive way of learning appeared in this environment. 

Although the teachers, sporadically and periodically in the first half of the year, showed interest 

in how to apply the software, their language was still simple. They were no longer merely 

pointing to the screen and the different buttons on the screen. They were talking about the 

devices of respective software and how to apply them, even if this was ―without total mastery of 

the basic applications (word processors, spreadsheet programs etc)‖ (Laferrière 1997, p. 2). And 

they were willing to experiment with concrete ICT experiences and name the icons when telling 

each other how to do. They were willing to do ICT, tell each other about the different Internet 

sites and share their knowledge of how they were able to do the activity in a particular software 

program. They collectively thought and exchanged ideas about their work and discoveries. 

 

Patricia was proud of the fact that now she was able to explain how to use Microsoft Excel. She 

was telling the others how they were all learning together. She focussed on issues that 

concerned her and she was able to utilise the literacy database immediately. She used the 

language of Microsoft Excel; rows … cells… etc, like many of the teachers when sharing her 

knowledge with colleagues and explaining her insights about this new device. Importantly, 

Patricia felt that at long last she was making sense of some of the software, especially Excel. 

 

Other teachers, like Dorothy, talked about their practice and how they‘re using the software – 

like sending emails. Her practice was related to the technical facts of the technology, and 

employed reasoning and judging the skills and knowledge of herself and others to create new 

ways of doing things. However, Dorothy like the other teachers did not expand into the complex 
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sentence use (Vygotsky 1962) that would correspond to pedagogical examination of the 

theoretical aspects of ICT learning. 

 

In her second interview, Dorothy described how her life had changed and stated that one of the 

new possibilities in her life was just sending emails, something she had never done before. At 

the beginning of the course, the thought of sending emails frightened her (perezhivanija). Now 

she had figured it out (mislenija) and was doing it all the time. 

 

A change occurred and the teachers began to rely on themselves, their colleagues and others in 

their community and network. They were collectively making sense of the technology 

(collective mislenija) and speaking to people about ICT; they bought their own USB sticks, 

talked to the ICT technician at their school. They bounced ideas off each other. The teacher 

educator noted that they rang him less and if they did want some assistance, they emailed him. 

They talked the language of the digital world, although it was limited and simple (Vygotsky 

1962) and still heavily accented.  

 

Their simple language and classroom management routines of spending ―x minutes a day for 

email, x hours … to learn how to use a specific application‖ (Laferrière 1997, p. 2) had not 

changed. At this stage, these teachers were limited in language, time and energy to become 

dedicated to the task of incorporating a variable classroom management routine. On the other 

hand, their interest lay in the practical aspects of acquiring ICT knowledge, skills and the 

concrete experiences. Their learning was ‗just in time‘ and for immediate needs. However, their 

discourse and collective reflection did not relate to pedagogical theorising but only to concrete 

technical issues. 

 

3. Learning How to Change Practice (C) 
 

During the year, the teachers became more responsible for their own learning and more 

receptive to change. They were learning together and they did not solely rely on the teacher 

educator to explain all the features of the software. They collectively and individually connected 

their knowledge of Microsoft Word to new software. They progressed from pointing to the 
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screen and icons, that is the single words on the screen, to simple language about the technical 

aspects of the software. Next they experimented and thought of ways to utilise their new ICT 

knowledge and skills. They changed their practices and combined their newfound knowledge 

―in a variety of teaching and learning strategies, particularly of those calling for a high degree of 

participation‖ (Laferrière 1997, p. 3) and doing with hands-on activities.  

 

They began to do activities, show and compare software applications as well as think about the 

usefulness of particular software, although, they were not always well-informed about the 

software. For example, some teachers confused PowerPoint and FrontPage, indicating their 

superficial awareness of applications in this learning environment. Yet, their ICT language and 

knowledge acquisition expanded their horizons. They were transferring their newfound 

knowledge and skills into their workplace and their personal lives: Delia and Pearl during 

Multicultural Week at their schools organised a PowerPoint kiosk.  

 

They started to discuss and reflect on the introduction of ICT into their established practice. 

They started to think of different possibilities: how their projects could be improved, and how 

their students could use ICT. For example, Patrick incorporated the Internet into his grade six 

students‘ art projects where they often visited the Louvre. Besides, he liked the idea of sharing 

where he showed the others (Patricia, Penelope and Danielle) the different sites about art and in 

particular about the Louvre. He also told them that the Internet is really good for research. As a 

result of this sharing Patrick and the other teachers attempted to connect their existing 

professional knowledge to their practice with specific ICT possibilities.  

 

Their approach to technology was transformed and perezhivanija became a healthy curiosity to 

try new things. They were curious to know how to apply ICT to their practice. They began to 

think about plan[ning] and document[ing] guidelines on what teaching in each year should be 

about, and they discovered, and Penelope pointed out, that some of their students lacked basic 

ICT knowledge and skills. In fact, they began to expand their thinking on how to change some 

of the practices in their workplaces by incorporating ICT. Their language expanded and when 

Patricia introduced and explained her Microsoft Excel database for the literacy program, she 
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spoke of the rows, columns and cells and it was observed that these are now familiar to her and 

her colleagues. Phoebe introduced eportfolios instead of text-based portfolios into he 

workplace. It was observed that she talks about the hyperlinks … although they‘re linear… The 

participants were growing to understand the technical aspects of the software programs and 

when they did not understand a term, they returned to their community and often asked each 

other if one of them knew what it meant. However, they still felt perezhivanija and they needed 

to be in control… in control of the teaching and learning in their classrooms. 

 

During this time, some of the teachers showed that they were becoming less apprehensive in 

speaking the digital language as when they were explaining to each other about the folders 

within Windows Explorer. Many of the teachers explained to their colleagues the benefits of 

using PowerPoint and graphics programs. For example, Ashley showed a morphing program 

that he used with his preppies: this is really good when showing how evolution occurs, he told 

his colleagues. The teachers were comfortable in showing their technical knowledge to each 

other as they made sense of this new environment. As Krashen (1982, p. 31) states: ―low 

anxiety appears to be conducive to second language acquisition, whether measured as personal 

or classroom anxiety‖. They began to speak the new language, using the ICT terminology of the 

digital native, although this language was rather limited and basic. 

 

The participants began to integrate the technology into their professional discourse. They had a 

practical understanding of the ICT language, although their comprehension was limited. They 

used the technical language. However, the digital immigrants were not fully aware of all the 

implications of the technology in comparison to digital natives and often displayed their digital 

accents. They were not fully enculturated into the information age. Additionally, they were 

undergoing a practical learning struggle, as they were shifting from one form of learning into 

the next (Vygotsky 1987). Yet overall, they were successfully integrating and applying ICT in 

transforming their learning and practice. 

 

Conclusion 
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These experienced teachers originally learned the words of ICT as they began to push buttons. 

Their gaining of simple ICT language in explaining the technical aspects is comparable to 

Vygosky‘s theory (1962) about the language acquisition of children, who commence with words 

and develop to using simple sentences and then complex sentences. It bears comparison to the 

acquisition of a second language by immigrants as they attempt acculturation in their new home. 

Teachers became acculturated to the world of ICT; however, they did not venture into complex 

ICT language. These teachers did not reach the stage of doing any theorising about ICT 

pedagogy. Nevertheless, they did migrate into the digital world and crossed the boundaries of 

ICT learning by acquiring simple technical language to be able to survive in their immediate 

environment. However, they did not approach the fluency of digital natives within the academic 

year. On the other hand, they were working towards obtaining their digital residency, even if 

digital citizenship was still a distant goal.  

 

During their ICT learning struggle, growth and development, the teacher learners as digital 

immigrants went through a Vygotskian (1999) process of perezhivanija (переживания) and 

mislenija (мышления). They experienced emotional and intellectual developments as they 

adjusted to, and had their learning scaffolded within, their ZPD. Initially, teachers entered the 

ICT environment feeling perezhivanija. They were ambivalent about the new experience. 

However, they knew that they needed the qualification to progress in their careers and to 

understand the happenings in their students‘ lives in the ubiquitous ICT environment. In order to 

make sense about ICT, teachers employed collective and individual mislenija, so as to 

understand software applicability to their practices.  

 

An essential component of learning is the interaction with others and the cooperation with peers 

as scaffolded learning aids the overcoming of perezhivanija and development of mislenija. 

Learning is not a solo activity. It is the interaction with others and the mediation of devices that 

changes the learning process from earlier didactic, from-the-lectern learning approaches, to 

collaborative, networked and community-based learning.  

 



 208 

Learning for teachers in this instance entailed scaffolding from their previously known learning 

environment; doing and experimenting with the ICT concrete experience in an interactive, 

collaborative and supportive sociocultural context. These teachers, as adult learners, were 

reflecting and thinking about their experiences and in the doing, they made sense of ICT. Thus, 

the participants were observed to have learned best by doing where mislenija, in a scaffolded 

learning environment within their ZPD enhanced their personal emotional and intellectual 

developments. 

 

This chapter examined the emotional (perezhivanija) and intellectual (mislenija) developments 

of these experienced teachers in making sense of ICT. It examined the learning transformations, 

language changes and sociocultural interaction within their teachers‘ ZPD (Vygotsky 1978; 

1962), as they scaffolded from previously known teacher educator-centered learning. In this 

new digital environment, the teacher educator facilitated learning and teaching and a community 

of learners became active (Knowlton 2000). In the process, teachers left the shores of the pre-

digital world, and began their journey in the new digital landscape of the twenty-first century. 

 

The next chapter seeks to explain how the teachers made progress to a state of digital residency 

and eventual citizenship, and discusses the findings of the analysis of the participant‘s‘ learning 

and teaching within Vygotsky‘s framework of uchit (yчить). It examines andragogy with 

reference to teacher education and teacher professional learning. 
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Chapter Seven – Residing in the Digital World 

 

Introduction 

As the teachers in this study revealed their learning, and reported their experiences in the 

university classroom, it became obvious that teacher professional learning was indeed a more 

complex undertaking than simply the learning of new skills or of taking a personal development 

class. The participants made implicit, and often explicit, connections between their own learning 

needs, the immediate pressures of their professional work, and the practices of their profession. 

Their learning was embedded in their own practical experiences and was expressed most clearly 

in their professional discussions in the university classroom, and by their interactions with 

students and colleagues in their schools. For some, these discursive connections were very 

powerful, for others less so.  

 

The previous chapter discussed the ways in which learning had transformed for these digital 

immigrant teachers, as they pushed buttons, applied software, and changed their practices over 

the year. It was observed, too, that their emotional and intellectual responses were accompanied 

by an enhancement in their capacity to speak and understand the language of the ICT 

environment. These digital immigrant teachers also adopted a range of skills, knowledge and 

understanding of the ways in which they worked and learned. They were showing leaving the 

familiar and comfortable shores of the predigital world, and were starting to feel at home and, 

even, to belong in the digital world. Their communities and networks of practitioners were 

critical elements in their learning about ICT and its application to their teaching practice. The 

members of these networks comprised the teacher educator, their fellow teacher learners in the 

university action research program, as well as their workplace colleagues, the students in their 

schools, and their friends outside the educational environment. The networks created a 

collaborative, supportive and scaffolded environment where these digital immigrant teachers 

acquired and shared information. Through their interpersonal interactions within their 

communities of practice, the teachers supported each other in a meaningful and appropriate 
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context (Lave and Wenger 2003) while at the same time, they made their hesitant transitions 

into the complexity of the information age towards digital citizenship.  

 

This chapter explores how these digital immigrant teachers were leaving the shores of the 

predigital world and learning ICT to meet their immediate needs for survival in the new world; 

how they immigrated together to the information age. Further, the chapter outlines how the 

transition became a deep and rich learning experience for these teachers. The purpose of this 

chapter is to report on the analysis of the data using Vygotsky‘s theory of learning and teaching. 

The study has revealed that the participants‘ learning and teaching changed as they immigrated 

and adapted to the new land of ICT. They had been shifted from the traditional didactic 

university environment to a context in which student-centeredness, diversity, action, reflection, 

and application of ICT were encouraged, and they were able to change their practices towards 

obtaining their digital citizenship. And in the struggle towards digital citizenship, new 

approaches to living and practices were observed.  

 

This chapter proposes a new concept, which encompasses the particular, special, and complex 

learning arrangements of professional teachers in a collaborative yet unfamiliar process and 

context. A discussion of the sophisticated roles of teacher learning and the teacher educator is 

presented to illustrate how these teachers gained what is termed their digital residency and 

entered the information age. Vygotsky‘s ideas of learning and teaching play a central role. 
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Vygotskian Learning and Teaching 

 

Vygotsky‘s theory of uchit, which connects learning and teaching, provides a critical framework 

for explaining the journey of these digital immigrant teachers. Vygotsky used the term uchit 

(Vygotsky 1999), to describe an integrated learning and teaching practice; one in which a 

master teaches and apprentices (learners) learn together and pass the information on to less 

knowledgeable learners within a social context 

(Lave and Wenger 2003). The social context 

ensures uchit is not an isolated event but consists 

of the interaction of the master and apprentices. 

The apprentices, once they are familiar with ‗the 

trade‘ (i.e., the body of learning) are no longer 

peripheral members in a community. Instead they 

become masters themselves and teach younger 

members of the community. The learning circle 

displayed in Figure 27 expands and repeatedly unfolds as the amount and complexity of work 

increases, and these new masters become full participants and, in turn, teach others ‗the trade‘ 

(Lave and Wenger 2003). Traditional teacher education encourages this approach, as do ‗train 

the trainer‘ (UCLA 2008; Skeff 2008) and other models in which specific skills are taught and 

then the participants teach others. 

 

In this study, similar happenings occurred, but also, uchit was an interactive process. The 

learners returned and shared their knowledge and skills. Note has already been made of Patrick, 

showing different sites to the others (Penelope, Patricia and Danielle), pointing out that since 

this is the way he learns, and that when he shows others, he also learns. He learnt on two 

planes: intermental and intramental plans which can be seen to fuse and connect learning and 

teaching, and in so doing became Vygotskian uchit as teachers figure out how to do this 

technology stuff. The two planes did not exist as separate and distinct entities but were entwined 

as the teachers approached uchit through both collective and individual sense making.  

Master

Master

MasterMasterMaster

Master

MasterMaster

 
 

Figure 27: Vygotsky's Uchit 
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Over time, as the teachers learned how to push buttons (P), apply software (A) and change their 

practice (C), uchit was seen to emerge from the process of sense making or mislenija. Initially, 

the teachers were learning from the master (the teacher educator of this class) and more capable 

individuals (often their own students or family members). Over time, they found that they were 

not just observing, but also were doing, showing and sharing with each other. In this 

environment, they were no longer uncertain inhabitants merely watching, but were becoming 

participants in the process of learning and teaching. They were making the transition from a 

hesitant digital immigrant status to a position approaching the competence and confidence of the 

digital citizen. In brief, teachers were becoming digital citizens and attempting to acquire their 

digital citizenship through uchit after immigrating to the new land of ICT by following three 

ways of learning. 

 

Uchit in P~>A~>C 

 

On arrival in the new university environment, these teachers could be compared to immigrants 

newly arrived in a foreign land which they knew must now become their new home. They had 

attained their original teacher qualifications in the predigital world, a world where ICT was 

minimal and played only a minor role in learning. They were not familiar with the new ICT 

world, but knew that their professional futures were dependent of this journey and so enrolled in 

a course that applied the principles of action research and conceived learning as social practice. 

They perceived that they would have to ―harness the linguistic and cultural differences [which 

were] imperative to building [in their case, a digital] citizenship‖ (Johnson and Kress 2003, p. 

9). They realised that they had to develop ―a reciprocal relation between [themselves] and 

practice‖ (Lave and Wenger 2003, p. 116).  

 

The social practice of this course encouraged the teachers to develop competence in ICT use 

and over time, to gain confidence in their learning processes. Initially, they had a hesitant digital 

immigrant inhibition and often reminisced about the 70s and 80s and what classrooms were like 
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then. The social practices of the new classroom supported uchit, in which the teacher educator 

and their more knowledgeable classmates tried to lead the others and showed icons, 

breadcrumbs etc in WebCt. The more able participants remembered the metaphors that they 

learned from the teacher educator, especially when he explained about the language of WebCt: 

remember what the teacher educator said about breadcrumbs and Hansel and Gretel? Such 

metaphors resonated with a number of the participants, as they expanded their language to 

enable communication with digital natives and become part of the digital world. They realised 

that by harnessing the new language and understanding the digital culture, they would be able to 

participate in the digital world, especially when practical actions in that new world were 

successfully accomplished: now they could buy their own USB stick … without the kids. 

 

They also showed that with time the perezhivanija (apprehension) concerning the technology 

developed into a curiosity, through which they gained knowledge and made sense of the ICT 

context by doing and mucking around with the technology. They were also observing, imitating, 

and co-operating with each other, and undertook activities in a facilitative and interactive 

environment. In this interactive and action-packed environment, they scaffolded from previous 

known activities to the new information. These practices revealed the applicability of 

Vygotsky‘s insights about uchit as learning and teaching (Vygotsky 1999) in their three ways of 

learning. 

 

1. Learning how to push buttons (P) 
 

At the beginning of the course, Dorothy sat back and observed the others. She stated that she 

preferred to watch others ... and listen to what the teacher educator had to say. The teacher 

educator gathered the teachers and showed them, on the data show, the different buttons. He 

also allowed them to discover how to push buttons: here, they could just muck around with the 

technology. The teacher educator did not dictate instructions or dispense information from the 

lectern. Instead he encouraged Dorothy, and the others to press the different buttons in 

Microsoft Word ...[and, as a consequence,] they learned what the buttons did. They also asked 

each other about the buttons/icons on the screen. Vygotsky speaks of the importance of more 
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knowledgeable and experienced persons imparting new knowledge (Vygotsky 1962). In this 

instance, the teacher educator introduced the unit of study and the participants observed the 

teacher educator and each other, especially their more able classmates, and they passed their 

newly acquired knowledge to others in their workplace classrooms the next day. 

 

2. Learning how to apply software (A) 
 

With time, the participants extended this practice of sharing knowledge about the buttons, to 

learning about the software. Making sense of the buttons was essential in  learning how to apply 

software and provided a process of scaffolding their learning. They began to make worksheets in 

Microsoft Word, especially Phoebe, who designed worksheets for her grade ones. Once the 

teacher educator had explained PowerPoint, Pearl and Delia organised a kiosk in PowerPoint 

for their school‘s multicultural week, whilst others used PowerPoint for their students‘ 

portfolios. When they had completed these activities, they showed their university colleagues 

who asked: how did you do that? The interactive nature of uchit, which was characteristic of the 

practices observed during the research, encouraged these teachers to respond: you do this ... and 

then that. This intertwining of learning from and teaching others increased and deepened their 

knowledge and aided the progress of their journey towards digital competence. 

 

Their competence was further extended as they relaxed in using the ICT stuff that the teacher 

educator introduced to them. They began to experiment, and also to reflect both collectively and 

individually, on how particular software could be applied to their workplace. What eventuated 

at this stage of learning was that, the teachers were no longer peripheral users (Lave and 

Wenger 2003) of the software. However they did not graduate to full participation like digital 

natives who could ―twitch switch‖ the technology (Prensky 2003), that is, react with the 

lightning reflexes necessary for mastery of the digital formats, switching from one form of 

learning to another in an ICT where they are not restricted by linear learning. Instead the 

learners explore interaction with ICT and take ICT opportunities to be engaged in learning 

(Stevens 2007). Nevertheless in their communities, the teachers exchanged ideas on how the 

different softwares could be applied and how their practice was changing. They were moving to 
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‗becoming digital‘ (Negroponte 1995) where ―lifestyle and attitude and usage of [the] computer 

presence moment to moment‖ (Negroponte in Bass 1995, p. 1) is second nature. 

 

3. Learning how to change practice (C) 
 

These teachers were not ―novices who ‗should be instructed‘ [in their practice, but rather they 

were] teachers in a community engaged in its own reproduction‖ (Lave and Wenger 2003, p. 

76). Like new arrivals planning to stay in a foreign country, these digital immigrant teachers 

were engaged in becoming familiar with the new milieu in which they found themselves and to 

which they hoped to adapt their own lives and practices. The participants realised that in the 

ICT environment, technology was here to stay and they had to learn this technology stuff, and 

teach it. Importantly, they found they could all learn from each other and engage in ―a reciprocal 

relation between persons and practice‖ (Lave and Wenger 2003, p. 116). In time, they began to 

change their practices and to learn from, as well as teach, their own students. 

 

Beyond Uchit: A Collaboration and Reciprocity 

 

The reciprocity between the digital immigrant teachers, with members of their various 

communities, and with their networks of practitioners encouraged an extension of uchit for the 

organisation of production and changes in practices. In their collaborative projects, the 

participants formed ―trajectories of persons through different forms of participation‖ (Lave and 

Wenger 2003, p. 84) where participants interact with the different masters from whom they 

acquire a number of differing skills as they leave each learning community and move towards 

another community to learn other skills (pp. 18-19). They allowed ideas to be developed and 

information to be classified within collaborative projects (Wilhelm et al. 1998). For example, 

Delia and Pearl collaborated in a multicultural week project at their school and in the university 

classroom, they asked the others for assistance to make sense of the web. The result was that 

they learned from each other and their different communities. Uchit was extended and together, 

they all constructed new knowledge and made sense of ICT.  
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These reciprocities assisted learning and teaching. Lave and Wenger (2003) comment, in their 

descriptions of apprenticeships, on the access to learning resources and the different degrees of 

integrating these resources in the forms of production. For Lave and Wenger the community of 

practitioners shares its knowledge in both formal and informal ways, and participants move 

from peripheral to full participation over a period of many years. This study was confined to 

only one year and although the digital immigrant teachers did not move to full participation or 

digital citizen status, they did share different learning resources. They emailed urls … that could 

be useful in their classrooms and informally; they developed networks of practitioners (such as 

their school‘s IT co-ordinator) who knew so much more… In the formal settings of the 

university classroom, they formed their own communities of practitioners to collaboratively 

decipher and apply their newly acquired ICT knowledge.  

 

Learning and teaching had certainly changed for these teachers. They were all learning from 

each other. Their learning was so different to that which they had experienced in their formal 

education in the predigital era in a traditional didactic university environment. In that 

environment, the teacher educator was the master and the teacher learners had been the 

apprentices. In such a traditional educational environment the ―master-apprentice relations are 

diagnostic of apprenticeship; and that learning in apprenticeship offers opportunities for nothing 

more complex than reproducing task performances in routinised ways‖ (Lave and Wenger 2003, 

p. 65). The notion of apprenticeship also incorporates ―participation in segments of work 

[which] increase in complexity and scope‖ (Lave and Wenger 2003, p. 80). Vygotsky (1962) 

also notes that the concept of master and learner, which is closer to the schooling concept, 

creates interdependency in a Zone of Proximal Development (ZPD). The ZPD ―is often 

characterised as the distance between problem solving abilities exhibited by a learner working 

alone and that learner‘s problem solving abilities when assisted by or collaborating with more-

experienced people‖ (Lave and Wenger 2003, p. 48). This interdependency is similar in many 

ways to the learning relationships observed in this study: these digital immigrant teachers were 

working both alone and in collaboration with more experienced peers and other members of 

their communities and networks. That is, it was observed that uchit extended beyond the master-
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apprentice relationship, the apprenticeship notion and the immediate interdependency of the 

teacher learner with the teacher educator. 

 

In the environment of this study, the teacher educator was no longer the sole transmitter of 

knowledge and information which the participants were required to internalise. He was not the 

master seated at the front of the lecture hall, but rather became an active participant within the 

community of learners. And so the community disseminated information and skills, exchanged 

and shared the making sense of ICT amongst itself. This kind of support included opportunities 

for uchit, yet the notion expanded to include the participants‘ own transmission of their learning 

by their immediately teaching others.  

 

In this immigration process into the information age, uchit was seen to expand as these teachers 

became involved in doing, speaking, and thinking about their projects together. Ashley and 

David organised their students‘ portfolios. They discussed the process of making sure all the 

files were transferred onto their USB sticks. On one occasion, David left behind some student 

files on his school‘s server. However, he informally contacted the IT guy and found out how to 

transfer the files. David and Ashley reflected on David‘s experience. This action proved 

important for David, as well as for some of the other teachers, as a means of engagement in 

structured formal and informal social relations with different members of their expanding 

communities and networks during their accumulation of concrete experiences related to their 

learning.  

 

Application of Vygotsky‘s ideas leads to a recognition that the study‘s digital immigrant 

teachers learned not only from their attention to the teacher educator, but also from their 

colleagues and friends, and from their work with students in their school classrooms. This study 

found that teachers could acquire the necessary ICT knowledge and skills, and the next day, 

they could use it in their classroom and in other situations. In the university program, Philomena 

learned to surf the Internet one evening, where she found lots of information on the newspaper 
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sites … and the next day, she showed the other librarians the good stuff on [T]he [Herald S]un 

[Newspaper] site.  

 

The practices of the digital immigrant teachers in the university classroom indicate a new 

approach to learning and teaching. Uchit, in Vygotsky‘s original conception, is a unilateral and 

restricted process of learning, and is part of traditional university practice. In this environment, 

this concept of uchit was limiting for these immigrating teachers. At this point, straightforward 

practical application was not the only representation of Vygotsky‘s uchit. In this research, uchit 

also became evident elsewhere in the reciprocal interactions and collaborations within a network 

of practitioners as well as a community of practitioners. This reciprocity is a previously 

unacknowledged dimension of uchit. A new concept is needed to denote this newly recognised 

practice of learning. This study will employ the term hyperuchit as a way to convey Vygotsky‘s 

original learning/teaching concept of uchit with multiple and unpredictable nodes and 

connections. 

 

Hyperuchit 

 

Hyperuchit describes the learning of these teachers who were immigrating to the information 

age by experimenting with their concrete ICT experiences. The use of the prefix hyper indicates 

the application of uchit beyond (over and above) the unilateral relationship between a master 

and apprentices (the teacher educator and teacher learners of this study). It indicates multi-

dimensionality and interactivity; an encouragement of learning and teaching via multi-

dimensional reciprocity and collaboration, within a network and community of practitioners 

with varied reflexive information and skills. It encourages movement: forwards, backwards, and 

indeed, in all directions in the learning and teaching approach.  

 

Hyperuchit is a shift from the unilateral function of uchit and becomes a decentralised method 

of information dissemination which ―offers different pathways to users, … [and] provides a 

means of arranging [learning and teaching] in a non-linear manner ‖ (Snyder 1997, p. 126). It 
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encourages learners to connect, link, and move information and ICT in non-sequential and rapid 

ways amongst and between people and technologies. As a result, hyperuchit begins to blur the 

boundaries between the learner and the teacher in the network, allowing teachers and learners to 

navigate, negotiate and incorporate links, ideas and activities, in a manner similar to the 

decentralised structure of the Internet. In this way many teachers and learners can manipulate 

learning and teaching concurrently in their networks and communities of practitioners. 

Hyperuchit operates in an environment that encourages simultaneous action and collaboration, 

in which individuals overcome perezhivanija and develop mislenija, as they reflect on their 

actions. Hyperuchit represents the observed learning practices of the participant teacher learners 

in this study, especially in the final stage of their participation, when they explored the 

integration of ICT into their personal and classroom practices. 

 

By reflecting on their actions, the digital immigrant teachers of this study were learning and 

teaching in their networks. What they were learning and teaching from and to their networks 

and communities, they were reflecting upon and then applying the practical knowledge and 

skills to both their practice and their university learning. They were willingly sharing and 

collaborating to enhance the information and skill dissemination. Here, each participant learned 

and immediately passed these further skills and information on to others. They were 

simultaneously learning and teaching, with emphasis placed on social learning and teaching 

processes rather than on their receiving didactic instructions.  

 

Building on connections between the analysis of the data using Kolb, Gardner and Vygotsky – 

most notably the latter‘s concept of uchit – this research reveals a deeper level of learning for 

the application of ICT. Furthermore, the research identifies the stage at which teachers were 

able to transfer not only knowledge, but also pedagogical approaches, but without actually 

reflecting on the underlying pedagogical theory of their own teaching with ICT, in their 

classrooms. Significantly, they were able to also make this connection in the context of the quite 

different skill set in their digital native students.  
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Their own learning experience took place in the context of a university classroom with a digital 

native teacher educator whilst they, the teacher students, are immigrants. This is in sharp 

contrast to the participants‘ own workplace classrooms, where their students are digital natives, 

while they, the teachers in this context, are immigrants attempting to become new citizens in the 

digital world. Such a scenario requires that they not simply replicate the teaching that occurred 

in the university context, but rather must develop a specific set of teaching and learning 

approaches to apply in their own practices. 

 

Figure 28: Hyperuchit 

 

Hyperuchit consists of reciprocal and continuous learning processes utilising the identified 

Gardnerian abilities, as well as emotional and intellectual developments (Figure 28). The 

observed evidence indicates that hyperuchit consists of developments involving perezhivanija 

and mislenija using collective, individual and kinesthetic abilities. On returning to their 

community of practitioners, the teachers used the abilities to relay, reflect, and actively 

experiment. In addition, they began processing the information after intermental and intramental 

reflective processes regarding the concrete experience to transfer their newly acquired 
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information and knowledge into their existing practices. Although, they were still struggling 

with the digital language and spoke with a digital accent, the participants of this study were 

directing their learning towards digital citizenship and immigrating to the new land. Hyperuchit 

will now be discussed in its relation to the observed three ways of the learning process 

experienced by the teachers: 

1. Learning How to Push Buttons (P) 

2. Learning How to Apply Software (A) 

3. Learning How to Change Practice (C). 

 

1. Hyperuchit and Learning How to Push Buttons (P) 
 

Initially, the participants questioned each other and those in their communities. They often 

checked and rechecked with the teacher educator to make sure that they understood what he had 

said. The participants also referred to their colleagues and students, and to their outside 

networks. They asked about the different buttons but would often turn to each other to show … 

what they had been shown. They learned and immediately they showed one another.  

 

They were assisted in their endeavours and struggles to understand ICT by this collective and 

collaborative environment. For example, they collaborated in showing one another the icons on 

the screen, they discussed the breadcrumbs in WebCt. Although they didn‘t understand these 

breadcrumbs initially, they were working together and trying to understand what‘s on the 

screen. Finally, Con worked out ... that‘s where you went to last. The teacher educator watched 

them, and finally gave them the idea of Hansel and Gretal and breadcrumbs. This metaphor 

ended their learning struggle and enabled them, through their exchange of learning, to make 

sense of at least this aspect of the new cultural milieu.  

 

Social interaction was crucial in the learning process. Hyperuchit reinforced the 

interdependence of the participants in internalising and making sense of ICT, whilst they 

acquired their knowledge and skills in a community of practitioners (Lave and Wenger 2003). 

The digital immigrant teachers did not feel isolated… and that they were the only ones, who did 
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not know this technology stuff. Through social interaction and increased participation, they 

gained confidence and felt more competent to use, show one another, and internalise what they 

were learning in their communities.  

 

2. Hyperuchit and Learning How to Apply Software (A) 
 

The social interaction on the intermental plane noted above, encouraged teachers to further 

internalise their learning, and they began to focus on how to apply the software. Penelope, for 

example, after showing her workplace colleagues how to push the buttons in PowerPoint, was 

one day at recess asked if she could demonstrate how to apply some of the features of 

PowerPoint. She found this so exciting … I went home that night and thought all about it … the 

next day, in the afternoon, I showed an activity using PowerPoint … but you know what, she 

told her university colleagues, the kids had so much more to show me. She began to show her 

university colleagues, some of the PowerPoint projects that the kids came up with. They were 

delighted and praised her for sharing her knowledge. Patrick said: yeah, this is what this is all 

about. The participants preferred to transfer learning into practice and they demanded that their 

learning be relevant to ―their accumulated experience and wisdom‖ (Kolb 1984, p. 6).  

 

As adult learners, they had years of experience, and they expected to actively participate and 

exert some control over their learning (Knowles 1978) and teaching. For example, Phoebe‘s 

PAC journey initially consisted of her actively experimenting at the beginning of the year with 

her new computer. Once she had developed some technical know-how, she asked questions 

about PowerPoint in the university classroom and of her external social network, especially of 

her younger brother-in-law. She added value to her practice through these interactions, by 

learning about eportfolios, for example. Phoebe was another of the participants who anticipated 

building upon her existing teaching knowledge in learning about ICT, and then applying it to 

her existing practice. 
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3. Hyperuchit and Learning How to Change Practice (C) 
 

By applying the software to their practices, the participants also solved problems and were 

consequently able to transfer knowledge and skills: a component central to adult learning 

(Knowles 1978). Moreover, these teachers became responsible for their own learning. Besides 

the incentives and motivations linked to their internal priorities in gaining recognition for 

receiving a further qualification, for example, learning was relevant (Davis 2005) immediately 

to their workplace. As a consequence they were willing and able to change their practices. For 

instance, Delia and Pearl learned about PowerPoint in their university classroom and instead of 

displaying posters for the multicultural week, as before, they, now, employed a kiosk in 

PowerPoint to bring their message about multiculturalism to the pupils and parents at their 

school. They found that they were able to learn one day and then teach the next day others in 

their communities and networks. Pearl learned about the Internet one evening in class … came 

home … and stayed up till 1 am on the Internet and the next day … showed her students and 

Delia what she had found on the Internet. The evidence from this study indicates that the 

teachers preferred to be involved in learning and teaching, and that the hyperuchit model 

encouraged such a reciprocal participation: they were active, they were interacting with 

participants in their communities, and they were relating new information to previously learned 

(scaffolded) information and experiences. This facilitated their understanding of the new 

concrete information and their ability to utilise it immediately.  

 

With hyperuchit, the teachers gathered knowledge and information from multiple sources. Also, 

they formed ―trajectories of persons‖ (Lave and Wenger 2003, p. 84) through their known 

networks and communities of practitioners who assisted them towards acquiring the requisite 

‗twitch-switching‘ (Prensky 2003) of the digital native. Nevertheless, they were not at the level 

of mastery of the digital citizens whose sophisticated engagement with ICT enables them to 

enter into the process of constructing ―a more civil society with [these] powerful technologies‖ 

(Katz 1997, p. 9) by virtue of their extended connectedness. Instead these digital immigrants 

remained firmly within their known communities and networks of practitioners and practices 

but were willing to tentatively explore new ground. They did not venture too far into the 
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activities of the natives whom they taught. For example, they did not spend hours on the 

Internet chatting like their children, although Peg did comment that it certainly is fun. But 

obviously their approach and attitude towards technology had changed. They now possessed a 

degree of understanding of the language that their children were using and, as Peg further 

commented: I can see why my kids and their friends spend hours doing this stuff. These teachers 

had moved from their initial perezhivanija, and through participating in hyperuchit, mislenija 

enabled them to participate centrally in some activities, though more peripherally in others. 

 

Development of Hyperuchit 
 

This last section reveals how hyperuchit developed in this study. The participants‘ ICT language 

and experiences, as well as their notions of learning and teaching (especially their understanding 

of university education), began to expand. They experienced emotional and intellectual 

developments through their growing reliance on reciprocal actions, reflections and interaction in 

their communities and networks of practitioners, and experienced a concomitant decline in their 

reliance on a sole teacher educator dispensing text-based, didactic learning.  

 

In summary, the teacher educator became both a guide and a facilitator, as well as one of the 

participants and a co-learner. They were all learning together. The teacher educator became the 

consultant and expert, but also interacted and collaborated within the community. He was part 

of this community of learners. He often actively took the role of a co-learner with the teacher 

students as when, for example, Con brought his laptop to class to show everyone KidPix ... a 

program many had heard about ... but they had not seen. The teacher educator said that he had 

also heard about the program, but he had never used it ... He listened to Con‘s explanations and 

asked questions ... at the end of the presentation, he got involved in a discussion about the 

program and how it could be used in the classroom. In this instance, he was a co-learner while 

Con took on the role of co-teacher. And the teacher educator facilitated the conversation, rather 

than giving didactic instructions about the program‘s use.  
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Figure 29 represents the concept of hyperuchit as the reciprocal interaction which was such an 

important component of 

learning and teaching in this 

environment With the 

reciprocity of hyperuchit, the 

teachers obtained knowledge 

and information from 

multiple sources, including 

friends, students, younger 

members of networks, their 

children, peers and, of 

course, the teacher educator, 

who was able to return these 

benefits in his own teaching 

and learning role.  

 

Further to this interaction, and the performance of ‗hands-on‘ activities, the participants were 

reflecting on how to employ the three ways of learning (PAC) with and within their 

communities and networks. It should be noted however that the participants were concerned 

with how to employ this process rather than on why it was so valuable and should be used. They 

were linking their experiences of the new technologies and were reflecting on their actions, but 

not on the pedagogical theories underlying their learning and teaching. The participants‘ 

journals became valuable resources as a means to illustrate these reflections. For instance, 

Phoebe initially wrote in her journal that she wanted to apply text, effect and pictures … and 

replace scrapbooks, however throughout her journal, the reflection is on ‗how‘ she is changing 

her practice, ‗how‘ she is experimenting with lots of hands-on activities and ‗how‘ the activities 

have become better than scrapbook; at no stage does she question ‗why‘ these process may be 

so effective.  

 

 
 

Figure 29: Hyperuchit in the information age 

Digital Natives  
(younger members 

of networks) 

Arrows indicate Reciprocity 

(Digital Natives)  

Younger members 
of network 

Arrows indicate Reciprocity 

Digital  
Immigrant  
Teachers 

Students  
(Digital Natives) 

Outsider Informers 
Friends)  

Teacher Educator 
(Facilitator) 

Peers 

Digital  
Immigrant  
Teachers 

Students  
(Digital Natives) 

Outsider Informers 
(Friends)  

Teacher Educator 
(Facilitator) 

Peers 



 226 

Hyperuchit and the Teacher Educator 
 

This new approach of interacting, doing and reflecting in the learning, application, and teaching 

of ICT was accompanied by a renewed role for the teacher educator who led the program. The 

teacher educator‘s approach changed from being the single individual or master in didactic 

teaching methods to that of human mediator (Kozulin et al. 2003). He became a kind of 

knowledge broker, setting learning objectives, and showing and explaining how to use the 

technology while interacting with the class. Additionally, he mediated between the learners and 

the symbolic ICT tools (Kozulin et al. 2003), that is, as mediator, he ―select[ed], change[d], 

amplifie[d], and interpret[ed] objects and processes to the‖ (Kozulin 1998, p. 60) learners. As 

Polly pointed out: he picks what software we will learn, but he no longer was the only figure of 

authority but rather an active member of the communities and networks of practitioners present.  

 

The teacher educator adopted a different learning and teaching method to that which was 

familiar to these predigital teachers. In their initial teacher education, the participants had 

became familiar with a cultural setting in which the transmission of information was from a 

single individual – the master – in a didactic method, or as Vygosky has it, uchit. Peg who had 

previously attempted to do ICT professional development said: the teacher educator in that 

course just told us press this … and we did everything together, it was all conducted by him, I 

didn‘t do anything, I didn‘t learn anything. However in the university setting of the current 

study, she noted that the teacher educator was there in case we needed him. He encouraged the 

teachers to interact and form communities of practitioners, where he became the knowledge 

broker who created and sustained the learning environment. Participants would seek, find and 

acquire knowledge from their community. They saw the teacher educator as the organiser or the 

facilitator of the learning environment as Penelope confirmed in her journal: I think the teacher 

educator, yeah it‘s just facilitating, to be there and allowing us to ask… even if the group of us 

don‘t know what we‘re doing we can say to him: ―Hey, help‖.  

 

He was also seen as an expert and consultant: he was the teacher. Polly in one of the interview 

sessions stated, I wouldn‘t have been doing it (PowerPoint) if he weren‘t there to guide us just 
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as I suppose in any teaching role. That is, he showed that he was the person ―in charge of their 

learning ...[; who] clearly knows, and can do, a lot [; who has] a high level command of content 

or skills[; who knows] how to deal with questions[; and who is able] to deal with unexpected 

classrooms events‖ (Brookfield 2006, p. 59). As Philomena stated: by making us do it and 

having to explore it ourselves. Sometimes I‘ve had some things lost and I‘ve felt silly… but he 

would just find it! … It‘s an important role because he‘s basically teaching you. 

 

In this study, the teacher educator‘s method changed as the participants began to learn how to 

learn according to the PAC process over the course of the year. The teacher educator responded 

to the participants‘ developing practices and their day-to-day successes in their learning and 

application of ICT. 

 

1. The Teacher Educator and Pushing Buttons (P) 
 

Initially, the teacher educator, as the master showed his apprentices, the teacher learners the 

different buttons or icons in the software. He would gather them around the datashow… or 

draw their attention to the icons … how they functioned and what each did. And then he gave 

them time to play, to experiment, and to reflect on the mechanics of the buttons. Penelope 

pointed out: this is so different to when I went to college … 

 

2. Applying Software (A) 
 

The teacher educator did not direct the teachers in how to apply the software, but instead 

encouraged them to apply and experiment with their newfound knowledge themselves, and only 

intervened when they experienced problems; when they turned to the teacher educator for help. 

For example, Peg and Penelope were having trouble with the datashow, and Peg eventually 

turned to the teacher educator, who was answering Patrick‘s question about the multimedia 

program that Patrick had seen one of the kids show another teacher at school. The teacher 

educator showed Peg and Penelope how to set up the datashow. Peg was then observed to have 

turned to Pearl and Delia to show them what the teacher educator had showed her. The teacher 

educator looked on, as Peg explained the process…  
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The teacher educator established a secure atmosphere in which teachers could approach him and 

then, shared and showed, after considering the individual knowledge, skills and ideas about 

learning and teaching applicable to the individual participant. For instance, Ashley wanted to 

learn about morphing, since he now taught the preppies. In order to address Ashley‘s individual 

requirements, the teacher educator and Ashley often emailed each other about the morphing 

process. Once Ashley had learned how to apply the morphing program, he brought his finished 

product to uni, where he told David how he learned the program: this is great, when teaching 

the kids about evolution. 

 

The teacher educator‘s method encouraged participants to introduce different programs into 

their workplaces. The teachers did not perceive him as the controller of learning and sole 

disseminator of knowledge (Knowlton 2000). They saw him as a guide, who facilitated, 

discussed, and encouraged them to learn how to apply and experiment with different softwares. 

In effect his actions served to dissipate the participants‘ perezhivanija and encourage their 

confidence and curiosity. He encouraged the teachers to learn by exploring different ICT 

possibilities, by reflecting on the possibilities, and by encouraging them to share the knowledge. 

However they remained aware of his mastery of the topic and found that he always seems to 

know … how to figure out this IT stuff.  

 

3. The Teacher Educator and Changing Practice (C) 
 

As the participants‘ attitudes became more positive and they became more relaxed with ICT, 

perezhivanija was dispelled and manifested itself as a lively curiosity. And, as mislenija 

deepened their understandings of ICT, they began to bring new ideas, from their networks and 

workplaces, into the university classroom. In these instances, the teacher educator became one 

of the participants and listened as teachers gathered around each other‘s screens to listen and 

discuss the different activities and the new information.  
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These digital immigrant teachers discussed and made sense of it to try to fit it into what they 

already know … For instance, it was observed that Con: 

discovered a new program that he installed on his laptop. Con is showing the teacher 

educator, Duncan, Peg, Philomena, Doris and Dorothy the new program. He is 

explaining the features and how similar they are to Microsoft Word. He points out that 

it is better than Word [in combination with] graphic programs because it‘s all in one… 

He shows them how to draw, use the graphics and then make a storyboard with the 

program… Doris comments that it looks easy to use… The group discuss some of the 

benefits that they can see… 

 

In this instance, the teacher educator was not the disseminator of information, but was a 

participant in the community of practitioners, as they all interacted and joined the discussion. 

The cultural ICT setting of this university classroom was constructed to encourage interaction 

and participation, rather than the traditional university approach of ―verbal disposition by a 

single individual‖ (Ekeler 1994, p. 86) or the ―traditional ‗sit-and-get‘ training sessions of one-

time-only workshops‖ (Riding 2001, p. 283).  

 

Moreover, the teacher educator‘s method optimised an atmosphere that allowed communities of 

practitioners to flourish. He also encouraged the participants to talk within their network: 

they‘re great … you should get to know them … and the result was evident by the year‘s end. 

The participants were required to present their action research projects and they did so 

successfully, even though, a number of them encountered a few problems. However, this did not 

deter their learning. Instead they were willing to approach people in their network. For example 

Patricia told Danielle and Penelope, our IT guy‘s been wonderful, he knows so much, I just 

didn‘t realise how much there is in this technology stuff. David said that he: 

couldn‘t understand what happened to all his graphics, he was sure that they were on 

his stick! … the IT guy straight away worked out that I left it on the school network… 

Once the IT guy showed David how to make sure all his files were in the correct folder 

… he also showed him how to zip all his files.  
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David then showed Ashley: it‘s so easy. The teachers were encouraged to share their 

experiences in a collaborative and reciprocal approach. Additionally, they were encouraged to 

reflect on the what, why and how of the technical aspects of ICT and how they might learn to 

meet their goals (Fidishun 2006; Davies 2005) of learning: how to use technology better … the 

next day.  

 

Their reflection shifted to different software packages and how to apply the software. In their 

communities, they were thinking and doing, explaining how the software can make life easier 

for them. Through social interaction, many of the participants discussed the application of 

particular software programs and how transferable the programs were to some of their 

classroom activities (see Chapter Five). The social milieu fostered by the teacher educator 

encouraged collaboration, interdependency and co-construction of knowledge. In line with the 

proposals forwarded in this study, the collective mislenija enabled teachers to support and 

cooperatively assist the construction of their understanding of ICT. They felt that they were not 

alone in their learning (Chapter Six) and were operating in a culture that enabled them to 

exchange ideas, knowledge and skills about the applications. 

 

From the collected data in this study, it is clear that the teacher educator created an environment 

where he facilitated the participants‘ learning and guided them, as they took ―their foot out of 

the past‖ (Prensky 2003, p. 1) and immigrated to the ICT environment of the twenty-first 

century. The teacher educator oversaw this change in their learning and their immigration, albeit 

using methods different to those employed in the traditional didactic university learning 

environment. He was the person who was there, just in case they needed him, as the participants 

pushed the buttons, applied the software and changed their practice through hyperuchit and 

enabled their immigration to the information age. 

 

Opening the Gates 
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In this study, hyperuchit opened the gates to digital immigration: in the university classroom in 

which they now found themselves, the teachers‘ learning had changed. The study indicates that 

change occurred when teachers were doing, interacting and reflecting, individually and 

collectively, with their communities and networks. The research found that the: 

 Doing and action were situated in authentic contexts, in multimedia format; 

teachers had access to materials and resources in their personal practice; 

 Interaction supported the multiple ways and abilities to develop collaboration 

through communities and networks; that is, one to many, many to many, in 

synchronous and asynchronous communications; 

 Reflection allowed teachers to make sense of the existing teaching and learning 

situations to incorporate ICT into practice.  

Above all, teachers were supported through their perezhivanija and consequently mislenija 

developed enabling the teachers to begin to adopt the new form of language necessary for their 

assimilation into the new digital world.  

 

Over time, the teachers began to understand, and they were not afraid to attempt to speak, the 

language of computers (Prensky 2001a). Technology had opened new challenges and a new 

world, in which they could see so many more things … the Louvre … it was easy to visit the 

great art places of the world…  

 

Although initially during the hyperuchit process, the teachers began to understand the language, 

they still reacted and behaved somewhat similarly to newly arrived immigrants in a foreign 

country. They asked their children to help them; they associated with each other, interacted, 

collaborated (Jupp 1966) and often took on ‗hands-on‘ activities to achieve immediate and 

individual goals. However, as Hopper (2006) points out, technology exposes people to different 

experiences and interconnectedness, and these teachers realised that this experience certainly 

was different … from when they went to college. They also grew to realise that in order to 

survive in the information age, they needed to speak the language of the digital natives and that 
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they needed to incorporate the new, diverse and uncertain social environment into their 

workplace practices; their learning and teaching had to accept change.  

 

Finally, the teachers were feeling that they were beginning to belong – from communities of 

practitioners in the university milieu and workplace users to networks of ICT common 

knowledge and sharers. These digital immigrants, with their digital accent, were lifting their 

―foot out of the past‖ (Prensky 2003, p. 1) and through hyperuchit, they were obtaining their 

digital citizenship. 

 

Digital Citizenship or Digital Residency 
 

Ribble and Bailey (2004) define digital citizenship as requiring action, reflection, awareness and 

understanding about ICT. They define digital citizenship for digital natives as recognition of 

and adherence to ―the norms of behaviour with regard to technology use‖ (Ribble and Bailey 

2004, p. 2). Ribble and Bailey however concentrate on the action of, and reflection on, ICT use 

for students. Their definition is similar to Prensky‘s (2003) views and belief: that action is 

important. Although action was important for the digital immigrant teachers in this study, 

reflection on how to PAC in real social interaction was just as significant to their learning and 

teaching, albeit different from the learning and teaching of digital natives.  

 

Snyder (1997) argues that young people are comfortable in the digital world. They are 

comfortable with connecting ‗virtually‘ and interacting with other participants in cyberspace 

(Gibson 1986). They thrive on the use of synchronous and asynchronous communications. 

Usually, they turn to the Internet first for information rather than to a printed text – to which 

Webster and Pournelle (2007, p.2) refer as ―dead tree books‖ which are being replaced by e-

books and people are reading these books on the internet or on their laptops ―about the size of 

an open paperback book‖. As one of the digital immigrant teachers in the study, Penelope, 

reflected: my students are doing things differently. I cannot think in their ways. In light of these 

digital immigrants‘ comments, and considering Ribble‘s and Bailey‘s (2004), and Prensky‘s 

(2003) advocacy, as well as Snyder‘s (1997) prescriptions, we need to be aware that prior to 
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experienced teachers being able to participate in the customs and practices of the natives as 

digital citizens, they first need to know how to harness the digital tools for their survival. 

Experienced teachers require a certain level of understanding of ICT language, certain abilities, 

processes and developments to participate in the digital world and to work towards obtaining 

their digital citizenship and so be able to maintain their roles as teachers. This research terms 

this intermediate stage as digital residency. 

 

In this study, digital residency is characterised by learning and teaching that involve learning 

how to push buttons (P), apply software (A) and change practice (C) over the year, and 

employing the processes of hyperuchit, which extend traditional didacticism beyond the 

boundaries of a traditional university classroom and Vygotsky‘s uchit. Over time, teachers 

attained their digital residency by working together and taking part in these processes, rather 

than by being didactically instructed.  

 

Like all immigrants, these digital immigrant teachers were immersed in a process of 

assimilation. It is, of course, impossible for any immigrant to achieve the position of native in 

the new land to which they have journeyed. And to become a citizen of that new land requires 

familiarity with social ―norms of behaviour‖ (Ribble and Bailey 2004, p. 2) so as to reach an 

advanced level of engagement in their new home. Before this can occur a certain period of 

residency within that new land is required. 

 

And so it was with the digital immigrants of this study. While they had made an initial foray 

into the new digital world, their accumulation of technical skills was not at the sophisticated 

level necessary for them to be regarded as having achieved digital citizenship, whereby they 

could be regarded as having mastered the new cultural milieu. Their lack of reflection on the 

pedagogical theoretical aspects of their learning – necessary in their roles as teachers of digital 

natives – meant that these digital immigrants were, in effect, serving a period of residency prior 

to the attainment of digital citizenship. 
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Conclusion 
 

This research saw a change in the participants‘ learning, as they immigrated to the ICT 

environment and learned how to move from pushing buttons (P) to applying software (A) and 

eventually to changing practice (C). It has been well noted that the participants required support 

from their communities and networks, as well as from their teacher educator, albeit in the case 

of the latter, in a different manner to the support offered in the traditional university teaching 

and learning environment. Like immigrants, who move to a new country and seldom ―[blend] 

immediately into their new environment, they [created] communities [and maintained] contact 

with their homelands‖ (Osterhammel and Petersson 2003, p. 78). They applied ICT in their 

established practices; they formed communities of practitioners to assist them to learn and teach 

ICT and to scaffold their learning towards digital citizenship. Further, the communities 

motivated them to solve problems that arose in their practices and transformed the traditional 

university classroom into an active, collaborative, and interactive community and network of 

practitioners.  

 

Hyperuchit was proposed as a powerful concept for explaining the teacher learning processes 

encountered by this study. It was seen to encourage the teachers to reciprocally learn and teach 

in communities, and to utilise the networks they created. In these networks the participants 

could reflect on, make sense of, and internalise their newly acquired ICT knowledge into their 

lives and everyday practices. They became responsible for their own learning and yet, together 

with their peers and those within their network – which became an intrinsic component in their 

learning – they supported each other as they extended their learning challenges. By gaining the 

confidence in their own learning and teaching, the participants enhanced their ICT learning: 

they learned the information and skills one day and the next day were teaching others, who 

reciprocally added to their information and skill storage. Whilst they did not fully participate in 

activities mainly reserved for digital natives, they became confident in their own ICT learning 

abilities and knowledge, they began to approach levels of competency that would enable them, 

over time, to achieve digital citizenship.  
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The teacher educator challenged them with ICT problems to meet their different and immediate 

ICT skills and knowledge requirements. He encouraged the teacher learners to perform action 

research in their workplaces and build a community of inquiry in the university context, where 

they could construct their own information and knowledge. In this university inquiry 

community, the teachers gained confidence in their learning processes and stepped out of their 

comfort zone – extended their Zone of Proximal Development – to develop learning networks. 

As well as asking each other how do I do… they also turned to their children, their brother, their 

younger brother-in-law, and other members of their network, and so now, they were not afraid 

to talk with the IT guy. 

 

The study observed that the teacher educator, in order to foster learning and teaching, took on 

the role of facilitator (Laird 1985), rather than being the ―sole voice of intellectual authority: the 

only one who has been endowed with knowledge worthy of dissemination‖ (Knowlton 2000, p. 

7). He supported these teacher learners with guidance and accommodation of their particular 

needs rather than by didactic instruction. The teacher educator also provided opportunities for 

the teachers to extend their knowledge and skills by instigating an environment where 

collaborative problem solving the ICT challenges in a meaningful and relevant context was 

encouraged. The teacher learners were encouraged to analyse the technology and to experiment 

with the software for their practical use. Jointly, they reflected on the practical application of the 

software but, they did not construct and apply pedagogical theory to ICT learning and teaching. 

 

The concept of digital immigration was found to be particularly relevant in terms of the notions 

of digital citizenship, digital native status, and the proposed transitional stage of digital 

residency. It can be seen to be allied to the changes that occurred in the learning and teaching 

process which reflected a shift in technology use from pushing buttons to applying software to 

changing practice. Vygotsky‘s uchit was helpful in understanding this change but it did not fully 

encompass the teaching and learning process. This led to the development of the possibility of 

what has been termed hyperuchit.  
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The following and final chapter provides a more detailed discussion of hyperuchit as an 

asynchronous learning/teaching practice and as an analogue of the decentralised communication 

network. Additionally, it suggests how hyperuchit can be blended into teacher learners‘ ICT 

professional learning for the information age. The final chapter summarises the findings, and 

makes connections between Kolb, Gardner, Vygotsky, and the observations of this study about 

how experienced teachers learn ICT.  
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Chapter Eight – No Return? 

 

Introduction 
 

This final chapter presents the transition completed by the digital immigrant teachers of this 

study as they entered the new ICT land. It appears there is now no return to the predigital world 

for this group of experienced teachers since they have immigrated to the information age – 

things had changed. The change was marked by apprehensiveness (perezhivanija) at the 

complexity and novelty of the new technologies. However, through collaborative learning 

processes, they made sense (mislenija) of ICT and began to incorporate the new technologies 

into their learning and teaching. This study argues that a change has occurred in the education of 

these digital immigrant teachers. 

 

Although numerous conference papers, guidelines and government reports have been published 

describing initiatives for learning about, and with, ICT since the mid-1990s (Pearson 2003), 

teacher education literature has been mute on how experienced teachers learn ICT in the 

university professional development classroom. The literature primarily relates to student 

learning, as it applies in schools and to pre-service teacher education. Unlike student learning, 

the learning approach of experienced teachers has seldom been investigated or explained. The 

absence of research on the development of ICT understanding and competence by experienced 

teachers is noteworthy, because they represent a substantial sector of the profession. As they 

age, any reluctance by them to take on ICT-based curricular and pedagogical practices is likely 

to result in their having an increasingly problematic, and even irrelevant, place in schools. Any 

assumption that ―the same methods that worked for the teachers when they were students will 

work for their students now... is no longer valid‖ (Prensky 2001a, p. 3, emphasis in original). 

 

Indeed the literature indicates that not all teachers are attempting to immigrate to the 

information age. And many who have entered the information age merely learn the technical 

skills of ICT rather than develop sound pedagogical and practice theory, or ask questions about 

the nature of learning and teaching; about ―the real value and purpose‖ underlying their 
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profession (Loughran 2006, p. 4). In this current study, teachers showed their growing 

competence and confidence in ICT application. However, the research provided little evidence 

that ICT had become embedded in the teachers‘ pedagogical practice through any abstract 

conceptualisation of pedagogical theory. Instead, the digital immigrant teachers were content to 

learn about the mechanics and the practical application of ICT. This group of teachers, as they 

took on the new ICT culture, followed a pathway of personal learning for which immigration is 

an appropriate metaphor through which to describe the changes observed in this study. 

 

An important observation in the teachers‘ immigration is that this university classroom setting 

constructed by the teacher educator provided a supportive, scaffolded learning environment for 

their introduction to ICT. However, the development of teacher educators and their role in the 

work of teacher education has frequently been underrepresented in the literature (Scwille et al. 

2007; Loughran 2006; King 2004; Gibson 2004). And so, knowledge about teacher learning and 

the role of teacher educators in the teaching and learning process is important for the 

appropriate design of future professional learning programs, and for the effective immigration 

of experienced teachers into the pedagogical domain of ICT-rich teaching practices. 

 

This chapter summarises, considers the significance, and discusses the implications of change 

experienced by a group of experienced teachers as they immigrated to the digital world. 

Additionally, it makes recommendations and suggestions for future teacher ICT professional 

learning. The chapter commences with the changes observed in the research; a discussion that 

leads to the examination of the ICT immigration experience. 

 

Observed Change 
 

These teachers entered the immigration sphere as new arrivals and experienced an initial anxiety 

concerning the new world of ICT. Their immigration progress was characterised by a year-long 

shift from the tentative pushing of buttons (P), and progressed to an applying of the software 

(A). This resulted in a more confident experimentation with ICT in their personal practice, even 

if it was not yet pedagogically innovative. These digital immigrant teachers worked together in 
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making sense of ICT so as to establish themselves, and change their practice (C) within a new 

sociocultural context. They negotiated the practical steps of digital immigration towards digital 

citizenship which this three ways of learning (PAC) represents. They became residents of the 

digital world and entered the information age. In the process of entry, the proposed concept 

hyperuchit became important. The term hyperuchit is used to describe the observed processes 

whereby teachers were continuously learning and teaching, experiencing immediate and 

reciprocal developments, action, interaction and reflection, with the assistance of their peers, 

communities and networks.  

 

In hyperuchit, the teachers began to focus on real life issues and resolve these through action 

and reflective practice. That is they were challenged to inquire into new knowledge and 

experience and to use ICT in order to bring change into their workplace classrooms. Here, 

action learning resulted in their resolving real life problems: in this case, the experience of 

learning, and of how to teach, ICT. That is, ―the quality of action [learning], namely relevance, 

application and practical utility: its capacity to evoke valuable and workable change‖ (Phelps 

2003, p. 201) as it applied to their understanding of ICT in the real life context of learning and 

teaching was manifest for the participants of this study. Yet, although these teachers had 

immigrated successfully, as pedagogues, they were not developing a working pedagogical 

stance. 

 

Underlying Stance 
 

In progressing knowledge and by utilising the metaphor of immigration for learning about ICT, 

the underlying stance of this research has its intellectual origins in the work of three key 

theorists; Kolb (1984), Gardner (1983) and Vygotsky (1999): 

1. David Kolb‘s (1984) experiential learning styles and modes of learning show the 

process of learning; 

2. Howard Gardner‘s (1983) multiple intelligences definition focuses on the abilities 

and ways of valuing learning; 
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3. Vygotsky‘s (1999) theory centers on understanding the emotional (perezhivanija) 

and intellectual (mislenija) development in the continuum of learning and teaching 

(uchit). 

 

The work of Kolb (1984), Gardner (1983), and Vygotsky (1999) allowed the development of a 

theoretical framework for the observation of these experienced teachers as they learned ICT in 

an adult sociocultural context.  

 

Figure 30 presents a summary of the three theorists‘ main concepts as applied to this study (see 

Chapters Four, Five and Six respectively): 

 

 

Summary of Findings 
 

Initially, the process of the participants‘ learning and teaching was observed and interpreted 

through Kolb‘s experiential learning framework consisting of two main concepts: learning 

styles and modes of learning (Figure 33). According to Kolb (1984), the learner ‗touches all the 

bases‘— concrete experience, reflective observation, abstract conceptualisation and active 

experimentation — ―in a recursive process that is responsive to the learning situation and what 

is being learned‖ (Kolb and Kolb 2003, p. 7). Additionally, Kolb (1984) suggests that teachers 

1. Kolb’s Experiential Learning Framework 

Learning 

Styles 

accommodative divergent assimilative convergent 

Modes of 

learning 

active 

experimentation 

 

concrete 

experience 

 

reflective observation 

 

abstract 

conceptualisation 

 

concrete experience  reflective 

observation 

abstract 

conceptualisation  

active  

experimentation 

2. Gardner’s Multiple Intelligences 

verbal logical musical  kinesthetic visual interpersonal intrapersonal 

3. Vygotsky’s Concepts 

perezhivanija  

(anxiety) 

mislenija  

(making sense) 

uchit  

(learning and teaching) 

 
Figure 30: Summary of Concepts 
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predominantly process learning in an accommodative learning style, in which they apply two 

modes of learning: active experimentation and concrete experience. However, in this study the 

results indicate that experienced teachers did not follow Kolb‘s framework in its entirety. Figure 

31 summarises the observed learning process in which teachers actively experimented with and 

reflectively observed the concrete experience: 

However, experienced teachers were not theorising and equating their observations and 

experimentation with their concrete experience in logical pedagogical terms. The abstract 

conceptualisation towards pedagogical theory relating to ICT which Kolb‘s theory predicts was 

absent. Instead, teachers‘ thoughts, conversations and interactions were creating opportunities 

and possibilities for them to reflect on the mechanical applications of ICT to their immediate 

practice. For example, Phoebe in her reflective journal wrote that she needed to learn how to 

operate a computer, understand the features of the programs, add text, effects and pictures … 

and replace scrapbooks. Patricia emulated her literacy program in Microsoft Excel. She often 

sat with Patrick in the university classroom and they discussed how to improve the spreadsheet: 

I need some ideas.  

 

Two other participants, Philomena and Peg, discussed how Philomena used the digital camera, 

got the photos from the disk, and emailed them to herself. Only now, she needed to put them into 

PowerPoint. The two reflected on how they had got some stuff from the internet and put it into 

PowerPoint, Peg said: it must be the same and they proceed to figure out how to do it. They 

reflected to figure out how to import from the digital camera and the USB stick, using the same 

principles that they used when downloading from the Internet. The teachers individually and 

collectively reflected on, and experimented with, ICT.  

 

 

Modes of Learning 

active experimentation concrete experience reflective observation 

 

Figure 31: Observed Concepts - Kolb (1984) 



 242 

Gardner‘s theory (1983) provided another means for the analysis of the data. His theory 

recognises that individuals learn in diverse ways within cultural settings. Gardner (2004, p. 141) 

contends that ―any topic of significance can be represented mentally in a number of different 

ways‖ and for him, entry into the ‗topic‘ (in this case ICT) occurs within the same conceptual 

framework that he advocated in 1983. Figure 32 shows the seven distinct categories of 

intelligences or abilities Gardner proposes:  

 

Gardner (1999) argues that logical intelligence is valued by students, and in particular by 

students of the future (designated in this study, in line with Presky (2001a; 2002) as ‗digital 

natives‘). In Gardner‘s view logical intelligence should encourage step-by-step sequential 

learning, such as that traditionally required for mathematics, science, or computer programming. 

In these areas of study, students work through a problem to unravel and then piece together the 

thinking associated with solving the problem. In the process, the students examine patterns and 

relationships to categorise the occurrences to provide warranted assertion and evidence to 

support theory, convictions and the solving of problems. Prensky (2001a, p. 3) also argues that 

digital natives are interested in solving problems, but states that their motto is ―just do it‖; that 

action is of prime importance; they want to be ―right into the middle of things‖ (Prensky 2002, 

p. 2).  

 

In the case of the participant teachers of this research it was observed that they were solving 

problems and they were making sense of ICT. They were indeed just doing it and applying what 

they had done to their practice. As pedagogues however, they were not theorising about their 

actions and activities in accordance with pedagogical reasoning and theory. This study found 

that experienced teachers did not reason or theorise, using logical intelligence, to reach an 

Multiple Intelligences 

verbal logical musical kinesthetic visual interpersonal Intrapersonal 

 

Figure 32: Gardner’s Multiple Intelligences 
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understanding about their practice. In fact, they preferred and valued the use of kinesthetic, 

interpersonal and intrapersonal abilities in the cognitive domain (Figure 33): 

The significant use of interpersonal ability, in place of logical ability, indicates that the 

participants preferred to interact when they learned ICT. These teachers, like immigrants, 

formed groups in which they could interact and share their experiences when encountering a 

new situation. This preference for interpersonal ability was observed in the way in which 

teachers were able to share ideas. For example, Polly learned how to lasso objects in Microsoft 

Paint, Peg noticed that she had the hang of it and turned to Polly for advice. Polly liked to 

reinforce her newfound knowledge and show others what she had learned … she showed Peg 

who for the next 15 minutes played with the lasso and figured out she could also use the cut out 

in PowerPoint and not only Word. 

 

The findings of this research showed that Kolb‘s and Gardner‘s conceptual models provided a 

means of understanding the learning practices of the participating teachers. The research has 

pointed to important differences with the proposals advanced by Kolb and Gardner concerning 

the preferred learning approaches of teachers working in the digital environment. Importantly, 

the application of Kolb‘s and of Gardner‘s frameworks exposed the absence of any deep 

abstract pedagogical conceptualisation by the teachers of the application of ICT in educational 

settings. The frameworks did assist in the understanding of this digital immigration, and how in 

the new environment, teachers were able to share and do ICT. Neither framework of learning, 

however, allowed a representation of the changes evident in the teachers‘ engagement with ICT 

over the period of the course. 

 

Analysis revealed the teachers as having ICT interests grounded in day-to-day practical work. 

Even if their development in the course was not accompanied by deeper pedagogical 

 

Multiple Intelligences 

kinesthetic  Interpersonal intrapersonal 

 

Figure 33: Observed Concepts - Gardner (1983) 
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conceptualisation, their individual achievements attained professional significance when each 

teacher found a personal, mostly school-based, application for their new-found competencies. 

Viewed through the frameworks of Kolb and Gardner, the set of learning practices employed by 

the teachers remained quite static over the year of the ICT professional development course. 

However, the teachers‘ observed participation was anything but unchanging. The shift from 

pushing buttons to applying software, and then to changing their practice was accompanied by 

an observed reduction in anxiety, enhanced interactions among the participants, and a more 

confident sense of experimentation with ICT in their practice. 

 

Although there was a sense of achievement and fewer struggles, teachers like immigrants, 

experienced anxiety in the changes. The changes invited analysis from the perspective of lesser-

known elements of Vygotsky‘s work. Figure 34 lists the three elements employed in this study:  

 

According to Vygotsky‘s sociocultural theory, learning and teaching (uchit) are continuous 

processes involving perezhivanija – an anxiety or apprehension associated with the struggles of 

new learning experiences – and mislenija - the process of making sense of the experiences. 

Chapter Six discussed these struggles and changes, and how teachers developed emotionally 

(perezhivanija) and intellectually (mislenija) in order to learn ICT one day and teach it the next 

day.  

 

In addition to the identification of the struggles and developments in learning and teaching, 

Vygotsky, in the context of the European tradition (Loughran 2006), used the term uchit, to 

describe an integrated learning and teaching practice. This kind of social context ensures that 

uchit is not an isolated event, but the ongoing interaction of a master and less knowledgeable 

Vygotsky‘s Concepts 

perezhivanija 

(anxiety) 

mislenija 

(making sense) 

uchit 

(learning and 

teaching) 

 

Figure 34: Observed Concepts - Vygotsky (1999) 
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individuals. Here, the master teaches and the learners learn and transfer the information on to 

less knowledgeable learners in the social context (see Chapter Seven). However, Vygotsky‘s 

concept of uchit also proved inadequate in the context of this study. Uchit conveys a requisite 

linearity to learning and teaching practices. The present research revealed that the participants‘ 

engagement with ICT was characterised by multiple and unpredictable social interactions and 

by small-scale personal ICT experimentation not directed by the teacher educator. While 

learning and teaching – uchit – was but one part of the participants‘ practices, the shifting 

context and time-based complexity of personal practices observed inside and outside the 

university classroom required a new model with which to portray the learning process adopted 

by the teachers. This study proposes the term hyperuchit. 

 

The Shift 
 

The term hyperuchit is applied to describe the shift in practice observed in this research and 

draws from the research data and the concepts taken from the three authors (Figure 35). A 

hyperuchit model is dynamic in that it contextualises the professional action learning, in which 

learning and teaching are connected to developments, action, interaction, and reflection within 

communities and networks that do not exclusively rely on the traditional academic-directed 

university lecture hall. Instead, learning and teaching involve communication which is 

interactive and reciprocal, with each interaction containing added shared information. In this 

research, in the scaffolded hyperuchit model, teachers felt safe and they felt at home. The 

research also found that the achievement of digital citizenship requires input from participants 

in which practicality and pragmatism with lots of hands-on stuff are important for their 

‗survival‘ in meeting their requirement of having to use this technology stuff the next day. 

Survival, it seems, demanded practical competence and a pragmatic rather than a theoretical 

orientation to ICT use. In this university classroom, the teacher educator encouraged action 

learning, and collaborative, hands-on approaches to teaching and learning. In this practical 

setting, learning consisted of four elements (action, interaction, developments and reflection) as 

shown in Figure 35: 
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By reading Figure 35 from the outer circle towards the inner circle, the model presents the four 

elements of development, interaction, action, and reflection as dynamic rather than static, 

moving in all directions within learning and teaching. These elements are non-linear, non-

hierarchical and non-sequential. The teachers experienced developments that consisted of 

individual (intrapersonal) and collective (interpersonal) perezhivanija and mislenija. However, 

with the support of the communities and networks, consisting of peers, digital natives, the 

teacher educator and outside informers, the teachers made sense (mislenija) about their concrete 

experiences. They interacted and actively experimented with ICT (kinesthetic), and then 

reflected on their actions; on how to push buttons (P), apply software (A) and change their 

practice (C). These actions were dynamic, and as represented in Figure 35, the learning and 

teaching moved in all directions ―meeting with a concrete situation‖ (Vygotsky 1962, p. 108).  

 

 
 

Figure 35: Dynamic Model of Hyperuchit Showing the Four Elements 
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In the study, hyperuchit encouraged movement in all directions and Figure 36 further explains 

and summarises the observation. Four elements of development, action, interaction, and 

reflection enhanced professional learning in this hyperuchit environment: 

 

In this hyperuchit environment, the work of Kolb (1984), Gardner (1983; 1999), Vygotsky 

(1999) and Prensky (2001) proved important. Their work assisted in the understanding of the 

metaphoric ‗immigration‘ and the changes the teachers experienced in the new land of ICT. 

Kolb‘s work assisted in understanding the learning processes. Gardner‘s work gave rise to the 

understanding of the application of learning abilities, while Vygotsky‘s work enabled 

examination of the emotional and intellectual developments of the participants through the 

concepts of perezhivanija and mislenija. However, in accordance with Prensky these teachers 

did not (nor could they) become digital natives (Prensky 2003; 2001a). Nevertheless, they 

successfully immigrated to the world of ICT. They learnt how to push buttons (P), apply the 

 

Elements Teacher Professional Learning 

Developments 

 Teachers collectively and individually developed emotionally (perezhivanija) 

and intellectually (mislenija); 

 

 Teachers, in the facilitative environment, were encouraged and assisted to 

develop a curiosity to make connections between their practice and ICT. 

Action 

 Teachers collectively and individually did and worked; 

 

 Teachers applied a ‗hands-on‘ rather than didactic approach; 

 

 Teachers were encouraged to do the technology stuff. 

Interaction 

 Teachers collectively and individually interacted and collaborated with their 

communities and their networks in diverse ways to problematise, engage in 

and change their practice; 

 

 Teachers solved problems in collaboration with others; 

 

 Teachers connected to the world outside the classroom.  

Reflection 

 Teachers collectively and individually reflected about their experiences to 

create opportunities and possibilities to learn and teach ICT, incorporating  

ICT into their practice; 

 

 Teachers were encouraged to formulate and summarise learning and teaching 

and to evaluate ICT knowledge and skills in regard to their practice. 

  

Figure 36: Elements of Teacher Professional Learning 
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software (A) to their practice (C). They were encouraged to collectively and individually 

develop a curiosity and to make connections between their practices and ICT. This connection 

occurred when the teacher educator facilitated teacher learning, either online or in a face-to-face 

interaction. He supported the questioning of the teachers‘ thinking about their practices and he 

encouraged them to contemplate the process of educational change in relation to ICT learning 

and teaching. This reflecting on and doing of ICT resulted in the teachers discriminating 

between the various softwares for particular and immediate learning and teaching contexts 

process of change for the digital environment. 

 

Hyperuchit can be seen to resemble a facilitative learning environment in a student- centered 

learning context, in which teacher educators are not the sole transmitters of knowledge. Instead, 

teacher educators become facilitators, guides, human mediators, knowledge brokers, consultants 

and co-learners of the different communities, and sometimes of the different networks, in which 

teacher learners exchange the information they acquire. The learning resources and activities are 

constructed to meet specific needs of learners who use an array of material to construct learning 

and teaching that will inform practice. This approach ―offers different pathways to users, … 

[and it] provides a means of arranging  in a non-linear manner‖ (Snyder 1997, p. 126) their 

learning and teaching. Hyperuchit met specific needs and enabled the teachers to connect, link 

and move learning and teaching in non-sequential and rapid ways amongst their communities 

and networks.  

 

Hyperuchit blurred the boundaries between learner and teacher by functioning in communities 

and networks. Therefore, learning was not confined to the university classroom environment, 

and instead teachers had access to other resources to navigate, negotiate and from which to 

incorporate links, people, ideas and activities that enabled them to participate and engage in the 

global culture. As a consequence of the change, the structure of learning was different from the 

traditional didactic teacher university approach. Hyperuchit drove the cultural change, shifting 

the form of traditional teacher-centered learning and teaching, and encouraging learning in 

diverse and different ways. 
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The participants‘ learning and teaching had been reconceptualised, and teachers commented that 

things had changed. These responses confirm other research (Romano 2003; Castell 1996) and 

are supported to Australian government reports, especially the recently updated ―Building 

Australian ICT Skills‖ (2006), which states that learning is different in the information age. The 

learning and teaching experienced by the participants in this study reflected the change and 

differences. Hyperuchit changed the culture of this teacher education program; in particular, the 

way teachers acquired knowledge and skills. In hyperuchit teachers learned flexibly at their 

individual pace and within their zone of proximal development, which was continually extended 

by the scaffolded socio-cultural nature of the ICT learning environment. 

 

It was expected that the structured inquiry and in particular the action learning and action 

research process should have given teachers, through their own learning, a chance to ―create, 

constitute their own learning educational theory‖ (Whitehead 1998, p. 1). Structured inquiry 

should have allowed teachers to employ ICT and model the process in which abstract 

conceptualisation and logical ability can be integrated with hyperuchit. Yet this did not occur 

and the inquiry did not lead the teachers to theorise about their values and beliefs towards ICT. 

They simply became competent in the mechanics of ICT; they achieved digital residency, but 

fell short of reaching the level of pedagogical sophistication that would have marked them as 

digital citizens. 

 

This research acknowledges that the immigration and change depended on the teachers‘ starting 

points, processes, abilities and developments, and if they were comfortable with and had 

confidence in the use of ICT. Generally, teachers made connections with ICT and struggled 

through their doubts to acquire a level of technical competence. They began to speak the new 

language of the digital natives, albeit betraying a digital accent in their dealings with the new 

technology. 
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In this environment, teachers, as adult learners, ideally expect to negotiate their own learning 

and teaching in response to their personal and professional needs. In their professions, adult 

learners, including experienced teachers, are self-directed and self-reliant (Knowles 1978). They 

are interested in the ‗why, what and how‘ of learning (Davies 2005) and they frequently want to 

understand the process of learning. This research indicates that the experienced teachers did not 

ask these questions relating to abstract conceptualisation of pedagogical theorising, but were 

instead satisfied to acquire only those technical skills necessary to perform their professional 

tasks. 

 

The question for teacher education is how to engage digital immigrant teachers in their 

pragmatic learning through a non-static hyperuchit so that teachers ‗touch all bases‘ (Kolb 

1984), including abstract pedagogical theorising and apply Gardner‘s logical intelligence. 

 

In future teacher professional learning hyperuchit can expand to include pedagogical theorising, 

and especially if the teacher educator provides the scaffolding necessary to link the practical 

world inhabited by experienced teachers to a logical and theorised environment of abstract 

conceptualisation.  

 

Cultural Change 
 

Teachers were in the process of hyperuchit and becoming ‗being digital‘ (Negroponte 1995), 

however hyperuchit proved limiting and problematic. Teachers were not reflecting and 

theorising about their working pedagogy. In thinking about teacher learning and with the 

demands on teachers to actively engage with digital natives, the challenge now is for teachers to 

move from limited hyperuchit to an environment in which ICT is integrated in their working 

pedagogies. The following section discusses the challenge for further teacher immigration into 

the realms of digital citizenship and how teacher educators can assist teachers to theorise about 

ICT through the use of new social digital technologies, for example, Web 2.0. Recent digital 

innovations such as wikis and blogs enable collaboration, action, intellectual development, 

interaction and reflection on shared information or content. Simultaneously, by using blogs and 
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wikis, teacher educators, as facilitators and mentors, can support teacher learners to participate 

further in the information age and to develop their working pedagogies.  

 

Beyond Hyperuchit 
 

The works of Kolb (1984), Gardner (1983; 1999), Vygotsky (1962; 1999) and Prensky (2001a) 

assisted in explaining the observation and hyperuchit, and how teachers learned to push buttons 

(P), how they applied software (A) and how they learned to change practice (C) in ICT. The 

concept of immigration further explained the journey from the predigital world. Teachers 

achieved an entry into the digital land and they understood the language sufficiently to survive, 

push buttons, apply software and change their practices. However as pedagogues, they did not 

use abstract conceptualisation (Kolb 1984) to link pedagogical theory to understand ICT. The 

absence of abstract conceptualisation was also reflected in the lack of evidence that the teachers 

were using Gardner‘s logical ability in the exploration of ICT in their practices. Furthermore, 

teachers, as digital residents, were not obtaining information in a ―twitch switched, parallel 

processed, randomly accessed, graphics first, connected, active‖ (Prensky 2003; 2001a) manner 

like digital natives. Therefore, an important extension of this research is to find a way for 

experienced teachers to move beyond technical competence to pedagogical theorising inclusive 

of ICT and work towards the status of digital natives. 

 

The virtual environment, structured through logical and sequential steps may be a means of 

leading experienced digital immigrant teachers to take on deeper educational thinking about the 

potential that ICT has for learning. What is needed is an ICT environment that enables 

connections between the practices associated with the conceptual frameworks applied in this 

research: 

Prensky: accounting for the immigration of experienced professionals into the 

digital world; 

Kolb: adopting strategies to promote abstract conceptualisation as teachers 

apply software in their practices; 
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Gardner: complementing the kinesthetic, intrapersonal and interpersonal abilities, 

shown in this research, with the sequential and logical inquiry of the 

pre-digital educational world; 

Vygotsky: encouraging active experimentation by providing opportunities for 

teachers to advance their professional learning by trialling ICT in their 

classroom teaching and to report those concrete experiences to teaching 

colleagues. 

 

The effectiveness of hyperuchit in encouraging and facilitating such learning and teaching is not 

surprising when it is recognised that such a decentralised transmission of shared information 

through networks of collaborative users can be viewed as an analogue of the Internet itself. 

Hyperuchit mirrors the structure of the Internet in that its ―decentralization is reflected both in 

the choices presented to users, and in the underlying structure that creates those choices‖ (Gillet 

and Kapor 1997, p. 1). The Internet itself is a growing repository of digital data whose storage is 

not confined to a single location, but is distributed amongst various nodes or relationships 

between networks with few geographical limitations. Since the Internet is comprised of myriad 

connected Intranets – private networks within individual organisations – it bears easy 

comparison to the intermental and intramental processes intrinsic to hyperuchit. Private 

knowledge acquisition (the intramental) is disseminated and enhanced through shared access 

(the intermental) to the knowledge of ―more capable peers‖ (Vygotsky 1978, p. 86). Vast 

amounts of information become available to those digital immigrants who have gained the 

requisite skills to navigate through and to the particular networks containing new knowledge 

they may require. Each participant becomes an information node, in effect a personified 

Intranet, connected to, and connecting a larger Internet of colleagues, practitioners and other 

personal networks. 

 

Recent Internet innovations such as the enhanced user interfaces and social communication 

applications provided by Web 2.0, overlay a more user-friendly, facilitative and contributory 

potential to Internet technologies. By its very design Web 2.0 ―is about connecting people and 
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amplifying the power of working together‖ (IBM 2008) in the online, virtual environment. 

Applications continue to be developed which emphasise the importance of communication, 

action and collaboration in the digital world. 

 

In the virtual environment, logical ability and abstract conceptualisation in a collaborative and 

interpersonal context can be achieved in blogs and wikis. In the Web 2.0 context, teacher 

educators might encourage teachers to use blogs as diaries to record and evidence the practical 

actions and interactions of their research projects. And since ―user-created educational content 

tends to be developed collaboratively and to encourage sharing and peer-production of ideas, 

opinions, information and knowledge‖ (OECD 2007, p. 67), the concept of hyperuchit is of 

particular relevance in this new environment. 

 

Jorn Barger invented the blog or weblog in 1997 (Blood 2000) as a personal online diary ―to 

engage people in collaborative activity, knowledge sharing, reflection and debate‖ (Williams 

and Jacobs 2004, p. 232). Blogs perform a role of interpersonal communication, whilst 

simultaneously being intrapersonal in their representative mechanism of reflection of a 

particular topic according to the blogger‘s beliefs and values. Therefore, blogs as personal 

online diaries could serve to engage teachers in the recording of, and reflection on, their 

practices.  

 

Another form of online social communication is wikis which also allow participants to create 

their own virtual environments, by encouraging the contribution to freely accessible information 

databases compiled by users themselves. Ward Cunningham created the first wiki, a free online 

encyclopaedia, in 1995. He created server software that allowed any user to edit any page. The 

asynchronous hypertextual authoring software enables large groups of people to collaborate on a 

given topic, and it encourages group social interaction. The OECD (2007, p. 63) recognises that 

―blogs, wikis … and techniques from community and social networking sites can be important 

tools to improve the efficiency of knowledge worker collaboration‖, and this social (that is, 
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interpersonal) software could enable teachers under the scaffolding guidance of teacher 

educators to discuss and theorise about their working pedagogy.  

 

Teacher educators, through online community building activities, can encourage teachers to 

access their combined experience, recognise similarities and differences in their practice; to 

collaboratively exchange ideas; and to critically think, contemplate and theorise about 

pedagogical issues relating to ICT and their practices. The teacher educator is in a position to 

prompt and weave the discussion through ICT pedagogical theorisation, and in so doing, to 

encourage teachers to collaboratively write, discuss the evidence of their work and to develop 

their working ICT pedagogies based on their practices and theoretical readings. In this practice, 

their work may be seen as research, which Stenhouse (1985, p. 120) has defined, ―as systematic 

enquiry made public‖. As a consequence, wikis, as virtual public places, can become 

information locations where teachers may socially construct their working pedagogies based on 

the evidence from their practices, their peers and their literature reviews. This public place 

retains hyperuchit, but simultaneously allows teacher educators to introduce abstract 

conceptualisation of pedagogical matters into the logical sequence of their action research. The 

teacher educators can co-ordinate teachers in acting, observing and reviewing their work 

(Kemmis and McTaggart 1988) in a semi-structured communicative online inquiry. This online 

asynchronous communication, depending on the skills and knowledge of the teacher educators, 

can engage teachers in the task of actively, and interactively constructing their working 

pedagogies in public places for vindication and validation. In effect, the old world of learning, 

teaching and action research joins forces to assist teachers to immigrate to the digital world. 

 

In a wiki, teacher educators, as in traditional face-to-face learning and teaching environments, 

would set curriculum goals, and develop syllabus and course guidelines in which teachers can 

participate and have their learning evaluated and informally peer-reviewed. Through wikis, 

teachers can collaborate in communities of practitioners to plan, discuss and reflect on the 

media in relation to their pedagogical views and actions in their practices. In this new social 
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environment, teachers would collaboratively and reflectively author and develop their working 

pedagogy.  

 

By the use of blogs and wikis, teacher educators will encourage and present teachers with the 

opportunities for scholarly, creative and professional projects. Teachers will reflect and discuss 

their actions, observations, beliefs and values to develop their working pedagogy based on their 

practice, based on their action research projects‘ evidence and collective literature reviews.  

 

It is hoped that this research has shown that technology does not drive hyperuchit; as with 

traditional learning and teaching, people are at the centre of hyperuchit, their interaction and 

collaboration are more important than the technology. By utilising the metaphor of immigration 

it is hoped that attention has been drawn to the common human experience of the processes of 

change and adaptation to new environments, rather than exclusively to the environment itself.  

 

The role of the teacher educator is of prime importance: in the information age, the teacher 

educator is the facilitator and mentor. Teacher learners individually and collectively reflect on 

and construct their working pedagogies. Blogs and wikis can encourage online collaborative and 

interactive learning for teachers to reflect, evaluate and discuss learning and teaching and 

develop working ICT pedagogies. They can create an opportunity for teachers, by using familiar 

strategies from the old world – that ―foot in the past‖ (Prensky 2001a, p. 2) – to begin to blend 

into the virtual, online sociality of the twenty-first century. In the blending process, teachers and 

teacher educators need no longer be restricted to didactic university knowledge transfer 

processes. Instead, the university classroom, which now incorporates the virtual world, becomes 

a meeting place of ideas and information that are discussed and refined in communities. 

Therefore, teachers change the way they construct and exchange knowledge for the information 

age and mingle, initially as digital residents, but in time as digital citizens, in the digital world. 

Simultaneously, they need not dismiss previous practices of learning and teaching but instead, 

may integrate the two worlds of predigital and digital learning and teaching. 
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Figure 37 shows how technology, especially blogs and wikis, can assist teacher educators and 

teacher learners to move beyond hyperuchit: 

Teacher Educator Teachers 

Establishing blogs 

Teacher Educator establishes a blog to 

encourage teachers individually to plan and 

record observed actions, and reflect on those 

actions:  

1. Teacher educator assists teachers to plan 

their journey of professional learning and 

teaching; 

2. Teacher educators encourage teachers to 

observe and record their journey; 

3. Teacher educators encourage teachers to 

recall, describe and reflect upon their 

observations and experiences; 

4. In reflecting and doing, teacher educators 

introduce relevant literature and online links 

so that teachers gain understanding of their 

journey in relation to pedagogical theory. 

Teachers individually plan and record 

observed actions and reflect on the actions 

in a public place:  

 

1. Teachers set the purpose of their 

action research project; 

 

2. Teachers observe and record their 

professional learning and teaching; 

 

3. Teachers reflect on their personal 

practice and evaluate what they 

have learned in their practices;  

 

4. Teachers, as pedagogues, reflect 

upon pedagogical theory in relation 

to their experience and journey. 

They improve their practice and 

understanding of their practice in 

terms of pedagogical theory. The 

changes in their practice are 

rationalised upon pedagogical 

theory. 

Establishing wikis 

Teacher educator establishes a wiki to encourage 

engagement of teachers in collectively and logically 

reflecting on their practices in terms of pedagogical 

theory:  

 

1. Sets purpose and tasks for action research 

project; provide resources, challenges and ask 

questions relating to teachers‘ actions and ICT 

pedagogy; 

2. Sets readings and participates in collaborative 

production of literature review relating to action 

research;  

3. Teacher educator provides an assessment rubric 

emphasising the pedagogical literature review in 

relation to each teacher‘s practice and their 

personal reflections on their practice. 

Additionally, the rubric allows the teacher 

educator to examine teacher participation and 

collaboration in developing a working 

pedagogy; 

4. Teacher educator as a facilitator, collaborator 

and mentor, participates in the collaborative 

process of developing a working pedagogy. 

Teachers participate in the wiki to 

collectively reflect upon their actions 

incorporating pedagogical theory: 

 

 

1. Teachers post and discuss their 

projects; 

 

 

2. Teachers reflect and comment 

on the postings;  

 

3. Teachers post their views, 

beliefs and reflections on their 

readings related to their 

practices; 

 

 

4. Teachers post critical analysis 

of the literature review on their 

working pedagogy in relation to 

their action research projects;  

This collaborative approach and 

exchange forms the basis for a 

working pedagogy.  

 
Figure 37: Using Blogs and Wikis 



 257 

 

In the process of integrating and moving beyond hyperuchit, teachers can be encouraged to 

logically and reflectively contemplate about the processes and purposes of their practices. The 

teacher educator can introduce new material and activities by scaffolding in their individual 

zones of proximal development. 

 

Significance of the Immigration 
 

In this system, learning and teaching are different from the traditional didactic approach in 

which the teacher educator transfers knowledge unilaterally from the lectern. Instead, 

interaction and collaboration within a social and interpersonal environment encourages the 

multi-directional transfer of information. Once again, it is the social and distinctly human 

developments and interactions that drive successful immigration into the digital age rather than 

the technology itself. 

 

In this research, the data indicates that teachers prefer to approach learning and teaching through 

hyperuchit, that is through non-linear, non-hierarchical and non-sequential processes. In their 

professional learning, they prefer to discuss issues with their colleagues and to learn from each 

other as well as from the ‗master‘. The research finds that the new learning consists of 

emotional and intellectual developments, action, interaction and reflection. However, in this 

research, Kolb‘s, Gardner‘s, Vygotsky‘s and Prensky‘s work, especially the concept of ‗twitch-

switching‘, and hyperuchit proved limiting. These works only explained how teachers learned 

about the practical mechanical issues, and in particular how they learned to push buttons (P) and 

apply software (A) to change their practices (C). Hyperuchit did not in itself encourage teachers 

to reach higher levels of conceptualisation about pedagogical concepts.  

 

On the other hand, with the rise of new technologies and especially such innovations as Web 2.0 

teachers can integrate their pedagogical theorisation with their practice of ICT. With the new 

technologies, teacher educators, as in the traditional uchit found in the zone of proximal 

development, can scaffold teachers‘ learning and teaching for the information age. Teachers can 
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evidence their practice in action research and concurrently document their findings in blogs 

leading to the logical building of their own pedagogical theories. Purposeful digital 

immigration, with a view to eventual digital citizenship can be achieved because through 

teachers‘ newfound capabilities to integrate their previous practices with the new technologies. 

 

In the sociocultural context of the university classroom observed in this research, the data 

reveals that teachers‘ individual immediate requirements are fulfilled and that there is ‗no 

return‘ to the predigital way of doing things. Patricia, referring to her way in setting up a 

literacy program, told the group that this is so much easier to manage. Others, like Patrick felt 

that there are so many benefits in using this stuff, especially using the Internet. David and others 

saw that they could do so much more when utilising the new technologies to which he had been 

inducted. In the process of digital immigration, the majority of these teachers-as-adult-learners, 

learn the practical skills and know-how of technology to survive and establish a presence as 

digital residents in the ICT landscape. Such knowledge adds to our understanding about 

teachers, as adult learners, who ―demand that the relevance and application of ideas be 

demonstrated and tested against their own accumulated experience and wisdom‖ (Kolb 1984, p. 

6). 

 

The teachers, as adult learners, had taken the step towards becoming digital (Negroponte 1995) 

and moved into the information age. For teachers, this movement was important, and from the 

perspective of this study, the findings fill a gap in the body of literature about experienced 

teacher professional ICT learning and teaching, and andragogy in higher education. It is hoped 

that the results gained from this research will further inform learning and teaching in different 

university contexts.  

 

This research has identified that, at this stage of digital immigration, there was for such adult 

learners, no initiation into abstract conceptualisation. Usually, abstract conceptualisation is the 

arena of digital citizens and digital natives, who can be expected to develop ―a dialogue between 

theory and practice, as well as between learning and teaching, which draws consciously on‖ 
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(Beetham and Sharpe 2007, p. 3) the traditions of pedagogy. Therefore, the study has gone some 

way towards enhancing our understanding that in the future teachers, as pedagogues, should be 

required to explore their values and beliefs about the underlying pedagogy of ICT to further 

enhance their students‘ learning.  

 

This research also points to the significant need for further exploration into teacher education. 

Such exploration must cross private and reflective inquiry, as well as collaborative processes, in 

which each participant brings metaphors and stories (Jagielo 1998) from their own learning and 

teaching experiences and knowledge. Such inquiry will stimulate teachers to develop a curiosity 

aimed towards gaining an understanding of new technologies, encouraging them to apply it in 

their practices, and simultaneously researching actions to develop their working pedagogies.  

 

Moreover, and of particular note in this research is that the findings add to our understanding 

that teachers require ongoing immigration opportunities that empower them to become self 

directed, independent and have a go at this technology stuff. The results of this study indicate 

that hyperuchit is significant although limiting in empowering teachers as digital immigrants 

and adult learners for the information age. As pedagogues, teachers need to progress beyond the 

mislenija of technical application and pushing buttons. They need to have the opportunities to 

make pedagogy explicit which the predigital world of action research/learning has the potential 

to stimulate. 

 

Implications for Teacher Professional Learning 
 

The practical implication of this research for teacher professional learning indicates that 

teachers prefer to function in an environment of hyperuchit, which allows them to communicate, 

reflect on and act upon the technology. Learning and teaching are not limited to the ways of the 

traditional university classroom and a lone teacher educator and in the future, there will be a 

requirement to rethink the approach to experienced teacher ICT education. This study then, 

opens avenues for further investigation into teacher education by research communities, and in 

particular into the formation of an ICT pedagogy.  
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The practical reality of this research shows that many teachers are willing to experiment to 

create formative opportunities to obtain knowledge and disseminate effective practices. 

However, the question arises as to whether many practising teachers are willing and able to 

theorise about pedagogical issues to unlock the knowledge and nature of their practice and 

develop the pedagogy of their practice ―that has been lacking for far too long‖ (Loughran 2006, 

p. 10). Similarly, it is important to know whether teachers are simply willing to formulate 

opportunities to incorporate ICT into their work, utilising only their practical wisdom. These 

questions present important implications for future teacher university ICT learning and 

teaching, and for research into teacher education.  

 

A further implication of the findings concerns teachers‘ abilities to cross the cultural boundaries 

from their previous university settings into the ICT environment. In crossing into this 

environment, as stated in the literature, learners have the right and responsibility to discover and 

tap into resources (Longworth 2003) with the assistance of a community of practice (Rue 2006; 

Hargreaves 2003; Brookfield 1995). In the case of teachers observed in this study, their 

communities enabled them to explore questions and reflect on their actions (Brookfield 1986), 

and actively engage in meaningful discussions about the practical application of ICT in 

changing their practice. The indication then is that, in crossing cultural boundaries to enter the 

information age, teachers learn in communities and networks that can sustain inquiry, through 

interaction and reflection into the evolving ICT changes. 

 

Intertwined with teachers‘ immigration into the digital age is the implication for teacher 

educators that their role is changing. There is a need for them to take on the simultaneous roles 

of facilitator, guide, consultant, expert, co-learner and didactic instructor in order to convey new 

information in the adult active learning environment. Therefore, as mentioned earlier in this 

chapter and in Chapter Seven, the expectations are greater for teacher educators in the digital 

environment, than in previous traditional university environments. 
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Educators are expected to comprehend and support teachers‘ learning and teaching for the 

information age. In comprehending the needs, and supporting the learning of teachers, they need 

to make themselves aware of the emotional shifts that learners experience in new situations. 

Consequently they need to ―value the learner‘s emotional … engagement in the learning 

process‖ (Baker et al. 2002, chapter 5, p. 3) rather than merely examining the extent of their 

learning. This reflective value will allow educators to understand teachers‘ development of the 

intellectual knowledge and skills for metacognition in the information age. Metacognition, that 

is ―knowledge concerning one‘s own cognitive processes‖ (Flavell 1976, p. 232), is relevant for 

experienced teachers, since they ―demand that the relevance and application of ideas be 

demonstrated and tested against their own accumulated experience and wisdom‖ (Kolb 1984, p. 

6).  

 

As teacher educators come to an understanding of teacher learners‘ perezhivanija and mislenija, 

this will require them to ensure that an environment is established in which teachers are 

confident and comfortable with ICT metacognition. Moreover, an environment that can connect 

ICT, practical experiences and pedagogy will be required to create new knowledge within a 

professional learning program. The program will need to not only respect teachers‘ years of 

teaching experience, but also their goals and expectations to utilise ICT productively and 

efficiently. 

 

A further challenge for teacher educators lies in their need to ensure that teacher learning in 

universities encourages practising teachers to analyse, discriminate and classify ICT and 

emerging technologies according to their working pedagogies (Loughran 2006). Here, teacher 

educators need to shift from emphasising the driving of ICT competency and obtaining of 

citizenship, to blending the two worlds of digital natives and immigrants into an intermediary 

stage of digital residence, thereby encouraging the utilisation of an underlying ICT pedagogical 

theory.  
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And so this research can be used as a reference point to improve future professional learning 

practices. Teacher learners and teacher educators, in response to the findings and the above 

implications, need to develop a new digital literacy to engage in the global technological sphere 

and become part of the new digital landscape. 

 

Recommendation for Enhancing Professional Learning 
 

The findings from this study suggest several courses of action. Firstly, in order to enhance 

professional learning of teachers immigrating to the information age, a change is required 

wherein teacher education shifts from traditional didacticism to a hyperuchit model; one that 

supports action, interaction, collaboration and reflection. Secondly, teachers need to move 

beyond the observed PAC ways of learning towards the development of a working pedagogy. 

Thirdly, there need to be connections between these three ways of learning, hyperuchit, 

emerging technologies, and teachers‘ development of working pedagogies.  

 

Consequently, the recommendation of this research is that teacher professional learning moves 

beyond pushing buttons and applying software to change their practice. Teacher learning should 

change and expand to cope with the proliferation of multidigital and emerging technologies: 

Web 2.0 (O‘Reilly 2005); e-learning (Jochem et al. 2004); m-learning (Corbeil and Valdes-

Corbeil 2007); and the virtual learning environment. Through hyperuchit in Web 2.0 

technologies, such expansion will provide for multiple experiences according to different 

learning abilities, and the processes of learning in different technologies. Professional learning 

in virtual and face-to-face social interaction in communities and networks can enable teachers to 

survive, group and establish self-service lifelong learning and teaching practices, in which they 

might acquire the ability, know-how and appreciation of the developments of ICT in any 

context for any situation, and be able to perform professionally and relevantly in their 

interactions with digital natives both locally and globally.  

 

A reasonable approach to support teachers in their attempts to actively research and solve 

technological problems, and consequently move into systematically considering and reflecting 
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on their working pedagogies will be the encouragement teachers to move beyond hyperuchit in 

learning about ICT technologies through participation in such collaborative technological 

environments as blogs and wikis.  

 

To immigrate and succeed in the information age, teachers and teacher educators are required to 

use information and communication technologies, and they need to understand that both they 

and the technologies are subject to continuous change. This research suggests the need for a 

cultural shift in the university teaching and learning context for future teacher professional 

learning; one in which the focus is on making appropriate use of technology as a tool: as a 

means to an end, rather than the end itself. Teachers should be encouraged to articulate a 

working pedagogy for their classrooms, and teacher educators encouraged to construct a theory 

of ICT learning in teacher education.  

 

Like immigration, however, the shift is not total. Experienced teachers who cross over into the 

digital world will not leave their old worlds behind entirely; they will always retain a digital 

accent. Yet this need not be seen in a negative light since all immigrants bring valued cultural 

practices and commitments with them. This research has shown that experienced teachers, in 

taking on the pedagogical potential of ICT in education, will need to bring with them the 

enduring reflective practice and action research inquiry strategies of the ‗old world‘ of 

education. 

 

Impact of Research Design 
 

This study, like other qualitative research, was governed by certain limitations which need to be 

considered when generalising about experienced teachers‘ learning and teaching. Firstly, the 

timeframe of one year could be considered limiting, since in that time the teachers only acquired 

knowledge and skills to push buttons (P), apply software (A) and change practice (C), and they 

had not progressed towards critical thinking as pedagogues in relation to their ICT learning and 

teaching. Secondly, the teachers might be considered as not a true representation of all 

experienced teachers. Thirdly, the study size could be seen to be a limiting factor. Fourth and 
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finally, as the study was contextualised in an ICT action research university classroom with a 

group of sixteen experienced teachers, it is not possible to generalise about the learning 

experiences of all experienced teachers. Care has been taken throughout this thesis to emphasise 

the pertinence of this research to this particular learning and teaching milieu over the time 

allotted for their study, and to these particular teacher learners over the time allotted for their 

particular professional development course. Their value as representative subjects for study 

should not be unduly diminished by these factors. 

 

Criticism could be made that the researcher allowed things to unfold naturally and did not at any 

stage attempt to reflexively influence the situation or the learning processes with information 

gleaned from the ongoing observation. The naturalistic approach to the participant observation 

dictated that there be no deliberate researcher intervention in the environment.  

 

The problem of anecdotalism (Silverman 2001) where the research summarises a few examples 

to describe the general could be seen by some as a possible limitation of this qualitative 

research. Yet inductive principles of this kind form the very basis of scientific inquiry and the 

―spirit of openness in the presentation of qualitative research methods‖ undertaken by this 

study, along with the ―richness, breadth, and depth‖ (Chenail 1995) of the reported data, and its 

internal validation by multiple sources of collection from numerous participants should dispel 

such doubts. Perhaps future research could increase the number of participants studied in testing 

the hyperuchit model and so negate these possible limitations. Yet in spite of these possible 

shortcomings, it is contended that the information gained remains valid, useful and enlightening, 

and provides a sound, and valuable basis for further research.  

 

Conclusion 
 

In summary, the findings from this study identify that these experienced teachers learned ICT 

through hyperuchit – a proposed model based on Vygotsky‘s teaching and learning synthesis 

that encompasses collaborative and interactive process within a socio-cultural context. However 

as pedagogues, teachers were not theorising about the abstract pedagogical concepts of ICT as 
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predicted by Kolb (1984) nor were they utilising the logical abilities which, according to 

Gardner (1999), should have been evident. Despite these missing elements in the teachers‘ 

learning as pedagogues, the research indicates that teachers did in fact, successfully learn ICT 

through hyperuchit.  

 

The results gleaned from the application of this new model contribute to knowledge and teacher 

learning literature, and more specifically ICT learning and the teaching of experienced teachers. 

The findings are valuable for teacher educators as they seek to make a link between teacher 

practice and ICT, and support the contention of the need for change in learning and teaching for 

the information age by fusing the new world of digital practice with the semi-structured inquiry 

of action research. The results also indicate that these digital immigrant teachers involved in this 

study did move into the digital landscape. They achieved, at least, a presence characterised as 

digital residency, if not indeed their digital citizenship. Digital residency is seen as an initial 

stage of teacher ICT practice building as teachers approach ICT expertise and incorporate 

attempt working pedagogy suited to the global world. Digital citizenship refers to that more 

advanced stage of digital literacy which is characterized by engagement with the more 

sophisticated and, in this case pedagogical potentialities of the technological world. The 

facilitative adult learning environment valued teachers‘ experiences and encouraged them to 

develop their self-esteem in, and confidence with, ICT, in order to function in a technologically 

rich society and integrate ICT into their existing practices. 

 

This study showed that it is possible for experienced teachers with limited ICT exposure to at 

least appreciate and begin to understand the language and culture of the information age. 

Furthermore, while these digital immigrant teachers may never become digital citizens (Snyder 

2005), they are moving towards ‗being digital‘ (Negroponte 1995) and they have successfully 

immigrated to the information age. They have achieved a position as residents and are poised to 

progress towards digital citizenship through their observed ways of learning: pushing buttons 

(P), applying software (A) and changing practice (C) and hyperuchit. It is also important to 
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value these teachers‘ experiences and attitudes: these teachers are a shining example to others in 

the way they flexibly approached, explored and adapted to the ICT environment. 

 

This study examined ‗how‘ teachers were learning and ‗how‘ ICT was being used, that is, it 

examined the ‗what‘ of their knowledge (Chapter Four) and in so doing, the practice informed a 

theory of knowledge (Loughran 2006). The theory that teachers learn ICT through the operation 

of hyperuchit is novel and ripe for further investigation. This research documented the 

emotional struggles and intellectual changes which the participants underwent, through the lens 

of little known, but nevertheless valuable concepts derived from the work of Vygotsky: 

perezhivanija (переживания) – apprehensiveness resulting from the challenge of new learning; 

uchit (yчить) – the entwined practice of teaching and learning: and mislenija (мышления) – the 

sense making process that leads to the internalisation of new knowledge (Chapters Six and 

Seven). In this context, the internalisation occurred by learning how to push buttons (P), apply 

software (A) and change practice (C). However, the challenge remains to move teacher learners 

beyond the limits of hyperuchit to the development of strategies that foster a more structured 

effort at understanding technology to encourage teachers to develop their working ICT 

pedagogies. 
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PO BOX 14428 Telephone  

Melbourne City (03) 9688 4844 
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It is with pleasure that I support your PhD research Digital Immigrant Teachers learning for the 

Information age. I also support your work with the teachers enrolled in the Bachelor of Education (Post-

Registration) (Year 4) in the School of Education at Victoria University, Sunbury Campus. 

 

I am sure your previous collegial work with Peter Thomas, the Course Co-ordinator and teacher educator 

in the program will mean for a productive and rich exploration of issues and practices. 

 

Sincerely, 

 

 

 

 

Brenda Cherednichenko 

Head, School of Education 

 

Prof Carol Morse 

Dean, Faculty of Human Development 
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LETTER OF PERMISSION (Appendix A continue) 
Head of School 

 

My name is Natalie Senjov-Makohon. I am a doctoral candidate student of Doctor of Philosophy in 

Education at Victoria University. 

My research Digital Immigrant Teachers learning for the Information age 

is focussed on the learning process of pre-digital trained teachers learning about ICT (Information and 

Communication Technologies) in the Bachelor of Education (Post-Registration) (Year 4) at Victoria 

University. The aim of my project is to improve the understanding of the learning process of experienced 

teachers in the Information age. My research will attempt to understand how research into adult Learning 

Styles and Multiple Intelligences theory can assist experienced teachers to process, accommodate and 

demonstrate their understanding of particular ICT knowledge or skills as adult teachers in the Information 

age. 

 

I will be taking ‗field notes‘, whilst observing and interacting with the enrolled students, working with 

them to reflect on and evaluate their learning. Also, I will arrange to meet with them at a mutually 

convenient times and places for half an hour, so that three semi-structured Interviews can take place: 

At the beginning of the course to obtain information on their understanding and expectations of the course 

At the end of first semester to evaluate their progress through the semester in a face-to-face interview, 

possibly also on-line 

At the end of the university program, another interview will need to take place to assess the learning 

process, and whether or not the expectations had been met  

 

I will examine the transcripts of the taped interviews, the emails and online discussions. They will be able 

to read the transcript of the interviews and make any changes that they would like. 

 

Additionally, I will invite the participating students to submit their written records, of action research as 

set by them, their online discussions, emails and other material related to this course in order to construct 

patterns and relationships in order to better understand their learning. Their participation is voluntary, and 

is in no way connected to the requirements of the course. The data collection process will in no way 

influence nor affect their grades. Data will be analysed at the end of the semester once their grades have 

been submitted.  

 

Furthermore, I will invite them to participate in this research in the hope that they will be able to further 

understand their personal learning processes and enhance their learning processes in the Information age. 

All the data collected will be confidential and it will only be accessible to them and the researcher. 

Furthermore, they will be able to withdraw from the research at any time without penalty or impediment 

to their courses of study and academic program. 

 

At the end of course, I will arrange to meet with the teacher educator at a mutually convenient time and 

place for half an hour, so that a semi-structured Interview can take place to collect additional data and 

compare it with the students' data as a method of verification of the collected data.  

 

I would be pleased to discuss any questions you may have regarding my research. You can contact me 

any time at the following: 

 

Tel Office: (03) 9216 8227 

Email: Natalie.Senjov-Makohon@vu.edu.au 

 

Thank you for taking the time to consider my request. 

 

Natalie Senjov-Makohon 

Doctoral candidate student 

mailto:Natalie.Senjov-Makohon@vu.edu.au
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Appendix B – Participant’s Consent Form 

Victoria University of Technology 

PO BOX 14428 Telephone  

Melbourne City (03) 9688 4844 

MC 8001 Australia Facsimile 

  (03) 96884646 

CONSENT FORM 

We would like to invite you to be a part of a study into teacher education. The aim of this research is to improve 

the understanding of the learning process of experienced teachers in the information age.  

CERTIFICATION BY TEACHERS 

I,  

 

of   

certify that I am at least 17 years old and that I am voluntarily giving my consent to participate in the research 

entitled:  Digital Immigrant Teachers learning for the Information age 

being conducted at Victoria University of Technology by: Natalie Senjov-Makohon 

 

You are invited to an interview to discuss your learning process and to submit your written records of action 

research as set by your teacher educator, your online discussions, emails and other material related to this 

course. Furthermore, permission is being asked for me to observe and interact with you, and to work with you in 

reflecting on and evaluating your learning process in a mixed-mode learning environment. The mixed mode 

delivery entails face-to-face interaction for a designated time during the academic year at University and the 

other component of the delivery when you transfer to an online mediation, WebCt.  

 

The researcher will be using participant observation – taking field notes and interviewing, because it is believed 

that these approaches can produce useful and more in depth understanding of the learning process taking place 

in the University classroom. It frees the researcher from the complex situation of the classroom and allows her 

together with you to reflect upon the learning process. 

 

The Aim of this project is to: 

To improve the understanding of learning of the pre-digital trained teachers in the Information age   

To develop a theoretical framework to support the understanding of the effect of ICT (Information and 

Communication Technologies) on further developments in learning and ICT applications in education  

To construct a framework for the learning of the pre-digital trained teacher in the Information age 

To open up the potential of lifelong learning for teachers through the use of ICT in their professional 

development 

 

Procedures: 

The researcher will maintain a journal on the learning of the teachers and the teacher educator will verify the 

work. 

Three digitally audio-recorded semi-structured Interviews will be conducted:  

At the beginning of the course to obtain information on the teachers‘ understanding and expectations 

At the end of first semester to evaluate the teachers‘ progress through the semester in a face-to-face interview, 

possibly also on-line 

At the end of the university program, another interview will take place to assess the learning process, and 

whether or not the expectations had been met. 

 

I certify that the objectives of the research, together with any risks to me associated with the procedures listed 

hereunder to be carried out in the research, have been fully explained to me by: Natalie Senjov-Makohon and 

that I freely consent to participation involving the use on me of these procedures. 

I certify that I have had the opportunity to have any questions answered and that I understand that I can 

withdraw from this research at any time and that this withdrawal will not jeopardise me in any way. I have been 

informed that the information I provide will be kept confidential. 

 

Signed: ........................................Witness other than the researcher:……………………Date.............. Any 

queries about your participation in this project may be directed to. Associate Professor Tony Kruger on 9747-

4786, Dr. Brenda Cherednichenko on 9688 4875 or Natalie Senjov-Makohon on 9747 7484. If you have any 

queries or complaints about the way you have been treated, you may contact the Secretary, University Human 

Research Ethics Committee, Victoria University of Technology, PO Box 14428 MCMC, Melbourne, 8001 

(telephone no:  03-9688 4710). 
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Appendix C – Teacher Educator’s Consent Form 

Victoria University of Technology 

PO BOX 14428 Telephone  

Melbourne City (03) 9688 4844 

MC 8001 Australia Facsimile 

CONSENT FORM 

We would like to invite you to be a part of a study into teacher education. The aim of this research is to 

improve the understanding of the learning process of experienced teachers in the Information age.  

CERTIFICATION BY TEACHER EDUCATOR 

I,  

 

of   

 

certify that I am at least 17 years old and that I am voluntarily giving my consent to participate in the 

research entitled:  Digital Immigrant Teachers learning for the Information age 

being conducted at Victoria University of Technology by: Natalie Senjov-Makohon 

 

You are invited to an interview to discuss your students‘ learning process as set by you. Furthermore, 

permission is being asked for me to observe and interact with you and your students, and to work with 

you in reflecting on and evaluating their learning process in a mixed-mode learning environment. The 

mixed mode delivery entails face-to-face interaction for a designated time during the academic year at 

University and the other component of the delivery when they transfer to an online mediation, WebCt.  

 

The researcher will be using participant observation – taking field notes and interviewing, because it is 

believed that these approaches can produce useful and more in depth understanding of the learning 

process taking place in the University classroom. It frees the researcher from the complex situation of the 

classroom and allows her together with your students to reflect upon the learning process. 

 

The Aim of this project is to: 

To improve the understanding of learning of the pre-digital trained teachers in the Information age   

To develop a theoretical framework to support the understanding of the effect of ICT (Information and 

Communication Technologies) on further developments in learning and ICT applications in education  

To construct a framework for the learning of the pre-digital trained teacher in the Information age 

To open up the potential of lifelong learning for teachers through the use of ICT in their professional 

development 

 

Procedures: 

The researcher will maintain a journal on the learning of the teachers and will ask you to verify the work. 

Three semi-structured Interviews will be conducted:  

At the beginning of the course to obtain information on the teachers‘ understanding and expectations 

At the end of first semester to evaluate the teachers‘ progress through the semester in a face-to-face 

interview, possibly also on-line 

At the end of the university program, another interview will take place to assess the learning process, and 

whether or not the expectations had been met. 

I certify that the objectives of the research, together with any risks to me associated with the procedures 

listed hereunder to be carried out in the research, have been fully explained to me by: Natalie Senjov-

Makohon and that I freely consent to participation involving the use on me of these procedures. 

I certify that I have had the opportunity to have any questions answered and that I understand that I can 

withdraw from this research at any time and that this withdrawal will not jeopardise me in any way. I 

have been informed that the information I provide will be kept confidential. 

Signed: .................................................Witness other than the researcher:……………………Date:.................... 

Any queries about your participation in this project may be directed to. Associate Professor Tony Kruger 

on 9747-4786, Dr. Brenda Cherednichenko on 9688 4875 or Natalie Senjov-Makohon on 9216 8227. If 

you have any queries or complaints about the way you have been treated, you may contact the Secretary, 

University Human Research Ethics Committee, Victoria University of Technology, PO Box 14428 

MCMC, Melbourne, 8001 (telephone no:  03-9688 4710). 
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Appendix D – Observation 18/3/03 

http://staff.vu.edu.au/hypermedia 

 

Penelope-I‘m a frustrated learner, if it doesn‘t happen now I will leave it alone 

Pheobe – Show me I can‘t get into this… 

 

Duncan – I‘ll show you (Doris) but (turns to teacher educator) I‘ve had problems with the browser over 

the weekend… Even my friend who‘s a wiz on the computer couldn‘t show me… 

The teacher educator starts to explain what happens with browsers… but Duncan- I just tried to down 

load another browser…. The teacher educator then explains about the two browsers and what happens 

 

Doris – Can you show me how to open my email and how I attach it and send it to you… You can walk 

me through this, no… show me… The teacher educator talks her through the process and she tries the 

process, ―I‘ll need to try this a number of time…‖ 

 

The teacher educator brings the class together: 

 

Some Ls are watching the teacher educator, however Carol, Con, Dorothy and Peg are screen scrolling… 

Dorothy - listening to teacher educator, mouse clicking and trying to keep up Janice turns to Con for 

confirmation about the instructions and whether she has fully understood what has been said… 

 

David and Ashley start to assist L with the activity…L ―You know last week I was completely thrown 

out…I just didn‘t understand anything…‖ Now she has the assistance of David and Ashley. However, 

P10 doesn‘t feel that confident about computers, he still feels that he can assist L 

 

Class talks about their research and what they have written on the discussion board in WebCt 

Con – talks about his learning- I need to do these things before I can teach the children- how to publish 

the school magazine, scanning, digital camera and web pages 

 

Peg – ‗where is the posting…- discussion board - what about the others (show all), Con comes over and 

says – you‘ll find the stuff there – showing her what to click 

 

Con shows Doris, Duncan and Dorothy, Con seems to be the reference point in this group 

 

The teacher educator explains about the discussion board, pdf files and jPegs. Doc arrangements  

Melanie-I need to know how to record assessments  

 

Heromachine Patricia helps Pearl and Delia with Heromachine, cropping etc. Teacher educator asks 

David. Ashley joins in and Teacher educator and Ashley start to lean on David and ask him questions 

 

Penelope Patrick and Patricia group working especially Penelope and Patrick through socialization 

start to work together, showing each other how to do things, Janette looks on and listens 

 

Heromachine could be used for story line – crop the picture and place word and start a storyline – great 

idea tells the rest of the class 

 

Rakia and Carol tell each other how to crop and about different icons 

 

Print screen novelty and right mouse action especially for Phoebe and Peg Dorothy -  watching, trying to 

understanding where the other two are driving their mouses, trying to look at the situation form different 

perspectives, she‘s trying to see heromachine and its application for her little ones!!! 

 

Teacher educator talks about embedded graphics. Phoebe needs assistance but prefers teacher educator‘s 

assistance rather than peers 

 

Dorothy and Philomena; Philomena willing to help – but this is all I know…. 

 

http://staff.vu.edu.au/hypermedia
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Appendix E - Interviews 

Three taped semi-structured interviews of half hour duration will be conducted at three points with the 

teachers: 

 

 

Beginning of Research 

(Describing) 

Middle of Research 

(Interpreting) 

End of Research 

(Theorising) 

Can you think of time when your 

learned something really well? 

What happened? What did you 

do? What did the teacher do? 

What did your peers do? Can you 

give examples? 

 

What did you do when you were 

learning? 

 

 

Tell me about the 

successful/unsuccessful learning 

experiences that you‘ve had with 

ICT?  What did the teacher do? 

What about your colleagues? 

 

What is the purpose of you doing 

this course? What do you expect 

of the course? What motivated 

you to do the course? What do 

you hope to achieve from the 

course? 

 

How do you use ICT in the 

classroom? What about at home 

or for your personal use? 

 

 

 

Think about your own learning 

experiences, how do you think 

teachers learn best? 

Tell us what happened when you 

really learned something well. 

 

 

 

 

What did you do when you were 

learning in the University 

classroom? 

 

Tell me about the 

successful/unsuccessful learning 

experiences that you‘re having 

online? What role did the teacher 

educator play? What about your 

colleagues? 

 

What have you achieved in the 

course to date? What have you 

done so far? 

 

 

 

How have you been using ICT in 

your classroom? What about with 

your personal needs? 

 

 

 

Think about your learning 

experiences to date with ICT, how 

to do believe teachers learn best? 

What‘s the best thing you 

learned during the course? Can 

you give examples? 

 

 

 

What did you do when you 

were learning in the 

classroom? What about 

online? 

 

 

 

What was the best thing that 

you learned in the course? 

 

 

Did you enjoy the course? 

What parts in particular? 

 

 

 

 

What are the outcomes? What 

do you intend doing with the 

acquired knowledge and skill? 

What are your future goals? 

Tell me what have you 

achieved? 

 

Think about your learning 

experiences with ICT in the 

course, how to do believe 

teachers learn best? 
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Appendix F – Participant ‘s Partial Transcript Example of an Interview 

 

1
st
 Interview – March, 2003  

 

Can you think of a time when you learned something really well?  It doesn’t have to be in IT or in 

your education. It can be like even when you learning how to drive and you felt as though you had 

really achieved something. 

 

It is probably related to computers and my education. I, up until Christmas, time, I had never owned a 

computer and I had never really used one and I knew I was starting a new school year at the end of 

January and I knew I had to have some basic knowledge because the children would be using computers 

in the classroom and so I bought a computer over the Christmas break and I sat down and I read the 

manuals and I played with it and really gave myself a basic understanding of computers. I drew on the 

knowledge of my brother in law and nephew who are both teenagers and seem to know a lot about 

computers and they were around showing me bits and pieces and so I think now I have a basic knowledge 

of computers with which I am quite happy with things such as being able to do signs and things like that 

which are now in my room and which I wouldn‘t have been able to do before because I had no idea and 

so it was something I learned very quickly. I taught myself and read manuals and asked questions of 

people who knew and I learned quite a lot in a short space of time. 

 

So what did you actually do when you were learning the technology? 

 

Reading manuals. I was asking personally lots and lots of questions from people who I think will know 

and be able to help me. And I also tried and played around and I went so that how you do that. So a lot of 

trialing, trial and error, asking questions and reading manuals. 

 

Did you ask any colleagues? 

 

I‘ve got a couple of friends, who are teachers. I was speaking to them about the types of things, such as 

drawing up tables, that‘s something my nephews who are teenagers, haven‘t done before and what types 

of things do I have to have in my classroom and how do I do these on the computer. And when I first 

started here, the other teachers had things on disks and they actually copied them onto disk for me. So I 

played around with them, so I did go to them for help, which was forced. 

 

So they were the successful learning things that you did. And so what were some of the unsuccessful 

learning experiences you’ve had during that time? 

 

Wiping discs, erasing material that was on disc because I didn‘t understand saving and erasing. So that 

was a bit of trial and error. I‘d save something and I would wipe the disk clear, it would disappear 

because I didn‘t realise what I had done. Probably hands on, things on trial and error. Like when I‘d read 

something and think I understood it but it didn‘t work so I would have to go back and do it again or ask 

somebody. So it was mostly trial and error. Ah, that‘s a real experience. 

 

Did you go to a course somewhere?  

No, I didn‘t go and do a course at all. 

 

The interview continues…… 
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Appendix G – Exerpts from Patrick’s Journal – Written Documentation 

 
During the photo session we decided to include photos and I took photos of the children. They assured me 

―We all know how to use a digital camera, we‘re good at it, you‘ve never used it‖. This is the result, an 

indicator of often with cad on focus with a group like this who jump in and out of their learning and 

needs, they want to take a photo and talk and then use it next time. Other times they work as individuals, 

other times we would stop and learn together, where I was doing the learning and one of them 

demonstrating. It‘s also good to be a learner, with that group; one kid would do one thing and then 

demonstrate it to the others. This was something…, it sort of worked out. The head part was Wendy she 

knew it when she saw it, all the other very simple produced a complex product with jacks liable in the 

overall presentation. So part of their job is to produce the plan first and then sit and use that as their plan 

for their power points, much more than what we have here as I knew where I was going before I started.  

Just a very intelligent girl the aim is to this means on where its going to carry on to 

These are another planning sheet, but these altered the plan and deleted all the graphics, which is got here 

picture, picture, picture, picture. She had to be persuaded, she‘s not easy to be persuaded, to use the paint 

program she use to say I can‘t do it, I can‘t do anything, so we had this big discussion about how she 

could. Later in her reflections with me when she finished her power point, this was last week or week 

before, she talked about what she learned in regards to the importance of planning and thinking about it 

more carefully when she had it first time round. She ended up with a power point she wasn‘t happy and 

then she had to go re-visit it again. 

This is the whole group in the lab, nearly everyone who completed their homework task was enabled in 

full to work on the computer. Its proven some of the skills of planning and organisation I mentioned will 

bear reflection with me. When I say talk to me, that came up all the time it proves about our planning and 

organisation. When the photo was taken I don‘t think they really realised the importance of planning I 

thing they thought it wasn‘t really necessary with the computer. You just go in and use it. 

… to yes it‘s a good idea to do more organisation rather than just going in and doing stuff. 

This is us working in the second lab in the school we went to the newer one. My …. Was never a 

problem, they came to … my concession and they work till nine o‘clock even if I wasn‘t there, and 

virtually they‘d go in and I‘d say get going, and they would get going and do it. 

The boys were interesting; you can see it‘s shot to see a play on paper before starting. This shows… of 

the boys is great, especially this student Michael, who is a very quiet student who gained a lot of 

confidence. Travis, over here, very confident with his relative teachers is another word for it, because he 

is very competent in IT, not in reading, but I‘ll come back to that, he‘s considered a child of extended 

learning. Scanners up the top, some students used them in their work. The boys shared their ideas with 

each other and worked together more than I expected. The learning tended to go the other way. 
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Appendix H - Discussion 

Message no. 21 [Branch from no. 1] 

 

posted by P1 (s3632502) on Wed Mar 12, 2003 17:47 

 

Subject Re: HellOoOo! 

 

who everyone wanted to  

 

------------------------------------------------------------ 

 

------------------------------------------------------------ 

 

Message no. 80 [Branch from no. 1] 

 

posted by P9(s3638923) on Fri Apr 04, 2003 19:58 

 

Subject Re: HellOoOo! 

 

There once was a guy... Who smellt reallt bad 

 

------------------------------------------------------------ 

 

Message no. 3 posted by Peg (s3632495) on Wed Mar 12, 2003 17:42 

 

Subject Integrated project 

 

My project idea was something to do with Microworlds,  

Powerpoint and web page design using Frontpage. I would 

like all of the children to design their own web page 

and then link to all of their I.C.T. work that they do 

during the year. 

 

------------------------------------------------------------ 

 

Message no. 4 [Branch from no. 3] 

 

posted by CW (s3636444) on Wed Mar 12, 2003 17:43 

 

Subject Re: Integrated project 

 

sounds great...its great you already have an idea!! 

 

------------------------------------------------------------ 

 

Message no. 5 posted by Delia (s3632499) on Wed Mar 12, 2003 17:45 

 

Subject How to use computers better in my classroom 

 

I've only got two decent computers in my room, so it's 

hard to make the best use of them. I want everyone to 

have access at some time in the week, but that's pretty 

hard, especially as kids type so slowly. Besides, how 

do we use them?  Set program like for literacy?  We're 

already doing that. Internet?  What?  How do you get 

 

The Discussions continue….. 
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Appendix I – Chats 

 

  New session has begun in 03S1_HEB4170_Room1. 

  Wed Mar 12, 2003 17:26 

  *^**************************************************************************** 

 

  *+**** CW entered 03S1_HEB4170_Room1. Wed Mar 12, 2003 17:26 

 

  C  W>>hello 

 

  *+**** Danielle entered 03S1_HEB4170_Room1. Wed Mar 12, 2003 17:26 

 

  *+**** Delia entered 03S1_HEB4170_Room1. Wed Mar 12, 2003 17:26 

 

  *+**** Penelope entered 03S1_HEB4170_Room1. Wed Mar 12, 2003 17:26 

 

  *+**** Pearl entered 03S1_HEB4170_Room1. Wed Mar 12, 2003 17:26 

 

CW>>heh heh i in the wrong one 

 

  *+**** Student--Guest--HEB4170--B entered 03S1_HEB4170_Room1. Wed Mar 12, 2003 17:26 

 

  *+**** Student--Guest--HEB4170--A entered 03S1_HEB4170_Room1. Wed Mar 12, 2003 17:26 

 

CW>>nah i actually in here now 

 

CW>>u all smell 

 

CW>>talk to meeeeee 

 

Danielle>>Hi well what do you think about all  of this  

 

  Student  Guest--HEB4170--B>>hello 

 

CW>>wooo someone else!! 

 

Penelope>>Hi guys how's it going? 

 

Danielle>>Having fun or what 

 

CW>>not too bad, HOT 
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Appendix J - Teacher educator’s Verification 

November, 2003 

Teacher educator - I'm doing phone conversations now from people and these people and the major way 

they know this course is working out, somebody else has done the course and recommended it to them. 

Including past students at parent/teacher nights, telling the parents of their students, and they're little 

primary school kids. They say 'Oh I'm three year trained and they say oh there's this course out at Victoria 

Uni, ring up P, and they're like "oh 1 don't want to do theoretical" " oh no he is very practical, very hands 

on". So they self select for that already, and I think that's the same with L M before me so. The ones who 

are doing the course now, they had often heard about it. So he is very much practical, so that's what 1 

have inherited. So there might be this element of not going into the abstract world, so that's a thought to 

have. 

 

Researcher - Well that's a variable in the course, isn't it? 

 

Teacher educator - Mm, they self select along the way. One of the ladies today said she told me, that she 

wanted hands on stuff.. 

 

Researcher - Well that's an important variable, because what I've been observing is that they really want 

to do hands on and they're not really interested. Except for that time when Helen got up and showed them 

that stuff. They're like yourself, they are just interested in how am I going to use this, more than anything 

else. 

 

Teacher educator - You might like to use a quote from Seymour Papert, when he was teaching logo to 

the primary school teachers, he sensed that everything wasn't quite gelling properly and eventually one of 

them said: "I keep trying to work out how to use this in the classroom, this is fun!" That's what one of the 

people in the activity said, and that was it, the rest of them all clicked again away from it. They stopped 

trying to force it into a practical sense and perhaps didn't go quite as far as an abstract conceptualisation. 

But close to that, as you think I'm doing this for it's own sake, because this is somehow beneficial to me. 

It's called "Mind storms" by Seymour Papert (some paper he brought out from his book). Seymour Papert 

was quite a guru at it. … It's good to read every now and then, it teaches you a lot about things. He's got 

the three visions. I was talking with your mate, Eva, I had a coffee with her a couple of weeks ago, and I 

was telling her about, something about Seymour Papert, and she knew him. He describes the teachers and 

the scholars.  

 

Researcher-They've got, I've actually got it here, and they talk about the boosters and the anti-boosters in 

school. There's Chris Bigum, talks about people who are so keen on getting involved that they bombard 

everything and everyone's got to fit into a pattern.  

 

Teacher educator-There weren't any boosters in our group. What are they; they are reluctant!  

 

Researcher-See they start off reluctant and you see that at the beginning. And when they talk about their 

own learning, they talk about their own learning and there's concern. Whereas someone like Pearl, who 

says, I come home on a Wednesday and I'm up till one working out things that I've done in class.  

 

Teacher educator-Gee, Right  

 

Researcher-Yeah she says, yeah I'll get on the internet, I'll get the kids off the internet. And when Peg 

was talking about being in the chat room, "this is what my kids do. So it's a really new experience for a 

lot of them". When all these about the UVS memory stick, they went out and got bigger ones. I actually 

got an email from Peg which said; where's that place you said had cheap sticks and all this stuff. So you 

know there's like a different atmosphere and Pearl was saying how she gets really excited about it, where 

as before she was petrified of it. So there's been that progression. It's that grading, Fabio talked about 

being aware of it and all that, transcript all of that and she said 1 was really scared.  

 

Teacher educator- I don't know what the tension of the presentation is going to be like.  

 

Researcher - Well that will be interesting.  

 

Teacher educator - Because I've got 16 of them........ 

 

Researcher -Who sits next to David and Ashley, etc etc … 
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Appendix K – Kolb’s Learning Styles  

 

(Kolb 1984, p. 69; Kolb et al. 1995, p. 52) 

 

Accommodator 

 

This style depends mainly on active experimentation and concrete experience; it has great advantages in 

doing things, implementing plans, and engaging in new tasks. Therefore, persons with this style focus on 

risk taking, opportunity seeking, and action; they tend to be superior in adapting themselves to changing 

immediate situations in which the plan or theory does not fit the facts; they also tend to intuitively solve 

problems in a trial-and-error manner, depending mainly on other people for information rather than on 

their own thinking. Therefore, persons with this style tend to deal with people easily; they tend to 

specialize in action-oriented jobs, such as teaching 

 

Diverger 

 

This style depends mainly on concrete experience and reflective observation; it has great advantages in 

imaginative abilities and awareness of meaning and values. Therefore, persons with this style tend to 

organise concrete situations from different perspectives and to structure their relationships into a 

meaningful whole; they focus on adaptation by observation instead of by action; they are superior in 

generating alternative hypothesis and ideas, and tend to be imaginative, people- or feeling-oriented.  

 

Assimilator 

The assimilative learning style depends mainly on abstract conceptualisation and reflective observation. 

This style has great advantages in inductive reasoning, creating theoretical models, and assimilating 

different observations into an integrative entity. They tend to be more concerned about abstract concepts 

and ideas, and less concerned about people. However, persons with this style tend to focus more on the 

logical soundness and preciseness of the ideas, rather than their practical values; they tend research and 

spend time planning.  

 

Converger 

 

The convergent learning style depends mainly on the dominant learning capacities of active 

experimentation and abstract conceptualisation. This style has great advantages in decision making, 

problem solving, traditional intelligent tests, and practical applications of theories. Knowledge is 

organised in a way of hypothetical-deductive reasoning. Therefore, persons with this style are superior in 

technical tasks and problems and inferior in social and interpersonal matters (Kolb, 1984). 
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Appendix L - Modes of Learning  

 

(Kolb 1984, p. 69; Kolb et al. 1995, p. 52): 

 

―An orientation toward concrete experience focuses on being involved in experiences and dealing with 

immediate human situations in a personal way. It emphasizes the perception of feeling, focusing on the 

uniqueness and complexity of present reality as opposed to theories and generalizations, an intuitive, 

"artistic" approach as opposed to the systematic, scientific approach to problems. People with a concrete 

experience orientation enjoy and are good at relating to others. They are often good intuitive decision 

makers and function well in unstructured situations. People with this orientation value relating to people, 

being involved in real situations, and an open-minded approach to life‖. 

 

An orientation toward reflective observation focuses on understanding the meaning of ideas and 

situations by carefully observing and impartially describing them. It emphasizes understanding as 

opposed to practical application, a concern with what is true or how things happen as opposed to what is 

practical, and an emphasis on reflection as opposed to action. People with a reflective orientation enjoy 

thinking about the meaning of situations and ideas and are good at seeing their implications. They are 

good at looking at things from different perspectives and at appreciating different points of view. They 

like to rely on their own thoughts and feelings to form opinions. People with this orientation value 

patience, impartiality, and considered, thoughtful judgment. 

 

An orientation toward abstract conceptualisation focuses on using logic, ideas, and concepts. It 

emphasizes thinking as opposed to feeling, a concern with building general theories as opposed to 

understanding intuitively unique, specific areas, a scientific as opposed to an artistic approach to 

problems. A person with an abstract conceptual orientation enjoys and is good at systematic planning, 

manipulation of abstract symbols, and quantitative analysis. People with this orientation value precision, 

the rigor and discipline of analysing ideas, and the aesthetic quality of a neat, conceptual system. 

 

An orientation toward active experimentation focuses on actively influencing people and changing 

situations. It emphasizes practical applications as opposed to reflective understanding, a pragmatic 

concern with what works as opposed to what is absolute truth, an emphasis on doing as opposed to 

observing. People with an active experimentation orientation enjoy and are good at getting things 

accomplished. They are willing to take some risk to achieve their objectives. They also value having an 

impact and influence on the environment around them and like to see results‖. 
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Appendix M – Gardner’s Multiple Intelligences 

 

Gardner divided intelligence into seven distinct categories (1983) within his model. However this study 

used the following six: 

 

Verbal/Linguistic intelligence is the ability to use with clarity the core operations of language. People 

with linguistic intelligence have a sensitivity to the meaning of words and are proficient in convey 

information.  

 

Logical/mathematical intelligence is the ability to handle chains of reasoning and recognize patterns and 

orders as in a science. Activities are performed that involve abstract symbols/formulas, outlining, graphic 

organisers, numeric sequences, calculation, deciphering codes and problem solving.  

 

Musical intelligence is the ability to appreciate musical patterns, compose musical tones, pitches, and 

rhythms, and perform musically. 

 

Bodily/Kinesthetic intelligence is the ability to use the body skilfully and handle objects adroitly. Use 

activities that involve physical activities, using one‘s hands. 

 

Visual/Spatial intelligence is the ability to perceive the world accurately and try to re-create or transform 

aspects of that world. Use activities that involve art, pictures, sculpture, drawings, doodling, mind 

mapping, patterns/designs, colour schemes, active imagination, imagery and block building. 

 

Interpersonal intelligence is the ability to understand people and relationship. Learners think by 

bouncing ideas off each other. Use activities that involve group projects, division of labour, sensing 

others' motives, receiving/giving feedback, and collaboration skills. 

 

Intrapersonal intelligence is the ability to access one's emotional life as a means to understand oneself 

and others exhibited by individuals with accurate views of themselves. Use activities that involve 

emotional processing, silent reflection methods, thinking strategies, concentration skills, higher order 

reasoning, "centering" practices and meta-cognitive techniques. 
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Appendix N – Vygotsky’s Terminology 

 

Perezhivanija- an anxiety, apprehension or frustration about a new learning experiences (Vygotsky 

1999). 

  

Mislenija - the reflection and making sense of the learning environment. 

 

Uchit - social and cultural growth (Vygotsky 1999) that facilitated social interaction, collaboration and 

mutual dependence to internalise and make sense of an environment. Uchit is the fusion of emotional 

(perezhivanija) and intellectual (mislenija) development in a participant‘s zone of proximal development. 

 

Zone of Proximal Development - ―the distance between the actual development level as determined 

through problem solving under adult guidance or in collaboration with more capable peers‖ (Vygotsky 

1981, p. 86). 

 

Scaffolding - ―The metaphorical term scaffold, though never used by Vygotsky, has come to be used for 

interactional support, often in the form of … dialogue‖ (Clay and Cazden 1992, p. 219) on the 

interpersonal plane (Vygotsky 1987) to maximise the growth of intrapersonal intelligence (Gardner 1983) 

in a sociocultural environment.  

 

Examples of terminology 

Perezhivanija - Dorothy watches others around her and takes notes about the explanations, Judy asks 

Chris for reassurance ‗Am I doing this the right way?‖ David helps Dorothy and Con who feel that they 

haven‘t learned anything… 

 

Penelope asks Patrick  ―Am I doing this the right way?‖ Patrick reassures her that FrontPage is similar to 

Word and that ―it‘s just practice…‖ 

 

They are finding it frustrating, they are uncertain and they are asking questions, but find it difficult to 

follow directions. 

 

Polly is asking questions about the procedure and checks that she has understood everything, she‘s never 

sure and often feels that everyone else has understood the explanations and she‘s the only one who has to 

ask so many questions. 

 

2
nd

 interview – Danielle - I‘m not quite as afraid, I‘m not quite there but I‘m not quite as afraid to have a 

go and to twiddle around myself and see what I can do before I ask for help. 

 

Mislenija - Patrick and Patricia are working together and showing each other different strategies to 

achieve their goals and what they have learned. Their collaboration has certainly increased their 

knowledge and skills as far as they are concerned, both feel that they are collaborative learners, using 

visuals and reinforcing orally what they are learning, confirming their knowledge and they want to confer 

their skill acquisition and learning strategies by interacting with other teachers. 

 

Duncan – ―how me how that zipping is done‖ he goes through the motion however, he needs to reinforce 

the new learning and asks again… and then shows Doris whilst explaining the steps 

 

Uchit - Patrick - ―oh that‘s what Penelope is trying to do…‖, the two of them (Penelope and Patrick) 

break into conversation about constructing their new knowledge, sharing their knowledge and how its 

developed their confidence and how they are empowered to understand ICT and extend their students‘ 

knowledge of ICT.  

 

 ―After each class, I can show my students something, not only do I learn, but I can pass something onto 

my students…‖ Penelope tells other DITs about her passing on information to her students and of course 

―There has to be a smart kid/…. Who wants to tell me and all the other kids ; you know Miss, you can… 

‗hold on…. I haven‘t learned that yet!…‖ Penelope as the teacher wants to sustain her classroom control, 

she has not quite grasped the idea of facilitating, This idea to the DITs seems to be quite foreign as they 

have been taught to have full class control!!! ―You know, the researcher, I can‘t have those kids run 

riot…!‖says Doris 
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Patrick – explains his PowerPoint activity – ―then I did it this way, it was easy once you got the hang of 

it…‖  

Penelope – ― oh my God…you‘ve learned so much and linked it to the Internet…! Referring to his 

PowerPoint and the amount he has learned in this short time and all his links to the internet. Everyone is 

praising Patrick on his achievements. Meanwhile Danielle says, ―mine‘s got all these buttons, should they 

look like this?‖ In the corner, Con to Duncan – ―show me how you did that?‖ Referring to the method of 

sending attachments. 

Penelope tells everybody how during the week she showed her class how to use PowerPoint and that next 

term ―I‘ll get one of the kids to facilitate PowerPoint learning! Well this will be an experience for me and 

them!… This will be the first time I‘ll try this stuff with the kids…(turns to Patrick) You know I‘ve never 

tried this type of teaching… it certainly will be different…‖ 

 

The teacher educator is showing PaintShop Pro, Duncan and Doris are listening and taking notes, 

Penelope who has followed the sequential process and feel confident to show others, show Patricia the 

process, who praised Penelope – ―Good girl!‖ Patrick gets involved and shows Patricia, an easier way of 

doing the process. Patricia is being shown the process in PaintShop pro, she tries to adjust the image. 

Laughter; this is different and fun…! 

 

Zone of Proximal Development - Ashley is explaining to David about the Hyperstudio icons, he‘s used 

a similar program – kidpix! He‘s feeling comfortable because he can scaffold this knowledge as he says 

… The feeling of achievement, a sense of being able to talk, create and communicate about this program, 

gives Ashley the confidence that ICT has possibilities. 

 

Philomena – Peg‘s been a terrific help, very patient, very thorough, step by step and if I need any help at 

my work place, they‘re helpful as well, and one in particular who is many years younger than me will 

never ever do anything for me. He‘ll say, you know how to do this so do it yourself and guide more than 

actually takes it over, he‘ll say no you do it yourself which has actually made me a lot more confident and 

actually I remember and that how I learn it. 

 

Scaffolding - Patricia and Patrick are scaffolding and comparing their new ICT skills. Patricia says ―you 

see PowerPoint has similar features, so you can use it in the classroom…‖ 

 

Danielle talks about her out of class experience and how she made these flyers because she picked up the 

skills in class, she felt confident and comfortable to make these flyers for her church function, … I would 

not have ever done that before…  

 

Con says ―its ok, when I explain this to you I‘m reinforcing my own knowledge and rethinking my 

learning…‖ 
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