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Abstract

This thesis explores processes of knowledge management in a Dutch
university, focusing on the development of knowledge to support the
transformation of education with ICT, and more specifically to enhance the
pedagogical use of ICT. The study explores the factors that hindered and
facilitated the development of a knowledge network of ICT coaches to
develop such knowledge.

The study draws on theories and concepts relating to the transformation of
education with ICT, organisation structure and leadership, and the
management of change in universities. Particular attention is given to the
social construction of knowledge within communities of practice and
knowledge networks.

A mixed method approach was chosen for this single-university case study in
which constructivist and positivist methods were combined. The quantitative
methods encompassed a baseline survey, a density analysis of the social
network, and a virtual community analysis. Individual and focus group
interviews were used as qualitative methods.

A number of factors were identified which influenced why the ICT coach
network did not develop in the way that was originally intended by the
university. The coaches perceived too little or no management support and
some coaches were inappropriately chosen as participants in the network. The
findings showed that the ICT coach network was not a community of practice,
and the development of the knowledge network was hindered by inadequate
communication and social interaction. The ICT coaches in this case study
showed a preference for face-to-face communication above the use of a
virtual environment, and the coaches mainly had an instrumental rather than
pedagogical focus towards the use of ICT in education.

A change model for the implementation of ICT in education was developed
from the findings. This model presents knowledge as a key determinant of
attitudes and behaviour. The social construction of knowledge in networks,
based on prior knowledge and practice-based knowledge makes it possible to
evaluate this knowledge and determine a person’s negative or positive
attitude towards and instrumental or pedagogical use of ICT in education. The
model suggests that that in order to change the behaviour of teachers in the
use of ICT in education, teachers need to develop a knowledge domain about
the pedagogical use of ICT in such a way that it will change their beliefs in a
positive way.

A number of implications are identified for universities when considering the
professional development of teachers in the use of ICT and learning.
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CHAPTER 1

Introduction to the research

1.1. Introduction

This thesis is about knowledge management in higher education, more
specifically about the objectives of a Dutch university to use a teachers’
network to develop knowledge about the use of Information and
Communication Technology (ICT) as a key element in pedagogy, and to share
this knowledge within the network creating new knowledge in order to
enhance the use of ICT in education. To make the name of this university
anonymous, the name Otto University is used. This first chapter will provide
an overview and comprehensive introduction to the research and the context
of the case study. The chapter will highlight the main theorists who have
contributed to the framework of the study. The chapter ends with a brief
outline of this thesis.

With the introduction of ICT in the workplace in the last twenty-five years,
the way we work and learn has considerably changed. We can contact people
almost any time and any place we want. Most of us are able to find a diverse
range of information on the Internet. The rapid change in the use of ICT in
daily life has also influenced approaches to teaching in higher education.
Conventional teaching has emphasised content; courses were written around
textbooks (Oliver, 2002), but today learning is supported by the widespread
availability of ICT. This has had an impact on how, when and where students
learn and the way teachers teach. In a strategic plan of the Dutch Surf
Foundation (SURF, 2006) it was argued that digitally-facilitated education
places new demands on teachers who must use integrated digital teaching
systems for blended learning. Such teachers need training, not only in ICT

skills, but also in the pedagogical use of ICT in education.

1.2. ICT and change in teaching and learning in higher education
Students today own a variety of information and communication technologies
and almost every minute of the day they are connected online to friends via

Facebook, You Tube and other Internet-based social networks. For young
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people, the use of computers and the Internet is like breathing oxygen or like
getting water from the tap (Oblinger, 2005). A recent study of the use of ICT
by students shows that the choice of a student’s academic major is associated
with perceived skills in certain IT applications and his or her reported
preference for technology in courses (Smith et al, 2009:7). Students today
have been raised with computers and cannot imagine a life without them
while a lot of older people still prefer the use of pencil and paper to write.
Those people are what Prensky (2001) refers to as “Digital Immigrants”. Most
teachers were not raised with computers and that means that teachers have
to shift their view of teaching. The use of ICT in education requires teachers
to interact in different ways with their students (Ramsden, 1998:18). For this
reason a lot of universities have taken measures to enhance the use of ICT
inside and outside the classroom. However it takes time to transform
education from a traditional way of transmitting knowledge from teachers to
students to a more ICT-integrated educational system where students find
their own way and the teacher becomes a mentor and advisor (Shephard,
2004). |

Those responsible for the implementation of learning technology in higher
education need to engage with stakeholders to determine where and what
technology should be used (Ellaway et al, 2006). A study by Cousin at al (2004)
revealed that there can be no blueprint approach to the implementation of e-
learning because of the different cultures and institutional forces at play in
universities. The implementation of learning technology applications has
made it necessary for universities to develop activities and programs to help
teachers to acquire skills in the use of such technologies. Introduction of the
use of ICT in education also has made it necessary to develop strategies for a
change in the pedagogy in which ICT is an integrated part of the curriculum.
Simons (2001) argued that digital pedagogy was relatively new for teachers
and that it could be a useful addition to subject-related pedagogy. Teachers
must take the role of domain expert, coaching students to become active
participants within the practice of their subject (de Laat et al, 2006: 107). For
most teachers this was a paradigm shift and initiatives were taken for
professional development of teachers in the use of ICT. Sharing knowledge
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about the use of ICT in education and interaction between teachers is an
important means of gaining knowledge (Kwakman, 1998, 2003). Recent
research from Kemper (2011) showed that teachers will share more knowledge
when they get more support from the organisation, receive more feedback
from colleagues and managers, and are satisfied with ICT infrastructure. In a
study by Weistra (2005) it was found that 90% of the teachers in Dutch
universities use ICT in education and that 65% of them are positive about the
usefulness of ICT. A distinction can be made between the technical use of
ICT, that is where teachers know how to use e-learning environments and ICT
application, and a pedagogical use of ICT where teachers integrate ICT into
their curriculum. However is higher education ready to offer a curriculum that
is based on the use of ICT?

1.3. The role of ICT in education in The Netherlands

The attitude towards the usefulness and ease of use of ICT in education are
important factors for teachers to determine whether they will change their
teaching practice (Weistra, 2005). The Surf Foundation, a Dutch national
organisation, developed a strategy for the implementation of ICT in higher
education. 99 percent of the Dutch higher educational institutes are members
of SURF (Boezeroy et al, 2007). In a strategic paper “Thinking Ahead” (Surf
Foundation, 2006) a vision of the role of ICT in education was developed. It
was argued that flexible and digitally-facilitated education required new skills
of teachers. Higher education institutes were advised to develop integrated
digital teaching systems for blended learning. The possibility of interaction
among students and between students and teachers is an important condition
for the development of digital teaching systems for blended learning. The
strategic plan of the Surf Foundation also emphasised the condition of such a
system for monitoring, testing and feedback on the progression of the
student. Instrumental training for teachers in how to use ICT is needed, but
training in the pedagogical use of ICT is needed too. To develop ICT in
education teachers expect a flexible, integrated and digitally-facilitated
teaching system and sufficient training facilities for educational innovation. In
a scenario for the Surf Foundation, Liebrand et al (2009) questioned whether

students in the year 2020 will still be dependent on the ICT infrastructure of
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the educational institute or that they will be able to choose their own way of
working and use their own facilities. Will universities still invest in digital
learning environments? A policy paper about the use of ICT in education (Otto
University Document 4, 2008) showed that teachers felt uncertain about the
use of an e-learning environment and that more professional development of
the teacher was needed. In 2008 the Ministry of Education in the Netherlands
initiated programs that stimulated increased use of digital learning material in
education. These public platforms with digital learning materials were easily
accessible for teachers ( Ten Brummelhuis and Wijngaards, 2010). A range of
programs was initiated to stimulate the use of digital learning platforms and
digital learning environments for teachers. Surf Foundation initiated more
than 20 projects to enhance the use of ICT in education http://www.surf.nl
(assessed July 2012) and the projects were used by more than 22,000 teachers
from universities and ‘hogescholen’. In the Netherlands, as in Germany, there
is a difference between universities and “Hogescholen” . A university offers
education that focuses on subjects with a scientific orientation and research.
A “Hogeschool” offers education that is orientated on more practice based
vocational training. Because this distinction is not made in some other
countries in 2008 the Dutch Government decided to speak of Universities of
Applied Sciences where a “Hogeschool” is meant. This thesis is about Otto
University, a University of Applied Sciences in the Netherlands, where a
project was started to change the use of ICT in education with the help of ICT

coaches.

1.4. Otto University

Otto University is a University of Applied Sciences that offers courses in the
domains of education, a wide range of social studies, business administration,
Information and Communication Technology, Economics, Engineering.
Students are offered a range of Bachelors and Masters courses. The university
educates over 30,000 students in two campuses that are located about 15
miles from each other. The Executive Board of Otto University wrote an
overall strategic plan for the period 2004-2008 (Otto University Document 1,
2004). The two main objectives of the university were to rank itself among

the top three universities of applied sciences in the Netherlands, and to
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develop the university to be the most important educational institute and
knowledge partner in the region. The university aimed to focus on
competency based education in order to meet the requirements of the
companies and organisations in the region where the university is located. The
strategic plan underpinned the importance of ICT: “The growing influence of
ICT in our life and in education makes it important to guide students in
finding, selecting, and processing information” (Otto University Document 1,
2004:9). In a strategic note (Otto University Document 2, 2004, translated
from Dutch) the authors stated that e-learning environments, online
communication, digital portfolios, and digital assessments are necessary to
develop a more flexible and competency-based education. The education of
students too should fit into the experiences and perceptions of the

environments in which the students live.

With this in mind Otto University launched a strategy to change the
educational and organizational framework with the basic premise that
students are responsible for their own learning processes. The university
offers students courses that are tuned to the individual objectives of the
students, and focuses on the students to match their needs with the
expectations and needs of the vocational practice in society. In western
society today we live in an age where we no longer focus on the production of
goods alone but also we emphasize the knowledge, which people possess, and
their contribution to the objectives of the organisation. In this knowledge
society (Wigg, 1997) more applied vocational knowledge is now needed in
college and universities. Where the apprentice in past ages learned his job,
skills and craftsmanship in guilds and from masters, now learning to master
specific knowledge in a profession is is the hands of these universities.
Therefore Otto University developed a strategy to move from being just an
educational institute to a regional knowledge partner with a broad variety of
courses, educational forms, training, and research in applied sciences.
Offering education that is self-organised and self-planned by students changes
the role of the teacher. The teacher must serve as a moderator, a facilitator
and a coach for the student. To encourage teachers to become proficient in
the new technologies and ‘keep up’ with the students, the Educational
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Service Centre of Otto University took the initiative to train teachers in the

use of ICT in education.

Such a scenario implies the use of a blended approach, where on the one hand
online activities are used and on the other hand face-to-face meetings are
held with students and tutors. It is the task of the teacher to create learning
environments which motivate students and to facilitate activities that
generate meaningful and worthwhile learning. “The teacher who designs the
right balance and blend of collaborative and individual learning activities is
the key ingredient” (Garrison and Anderson, 2003:24). It was argued in this
university that teachers, administrators, IT-specialists and even students
should work together to exchange knowledge and experience and learn to
speak the same language so that educators can ask the right questions to ICT

specialists to develop ICT in education (Otto University Document 2, 2004).

The growing use of technology also has its effect on the way e-learning
environments are built and thus also affects the way teachers involve ICT and
e-learning in their curriculum. Being in the middle of a change process to
enhance the use of ICT and e-learning in the educational system, the
university tried to make this change process happen by creating awareness
through some early use of ICT and learning. Faculty Management asked
teachers, and some learning technologists with a more than average
knowledge of the instrumental use of computers to become ICT coaches.
Faculty Management of each faculty was responsible for the appointment of
ICT coaches in their faculty, responsible for assignments, roster and support
of the ICT coaches. The main task of the ICT coaches was to bring the
teachers at the university to a higher level in which they used computers to

design the structure of their educational process.

The Educational Service Centre (ESC) of Otto University aimed to guarantee
and stimulate good quality of ICT in education. The department did this by
developing and supporting training in the field of learning 6t ICT within the
university. In 2006 a small group of staff members from ESC formed a Network
Managing Group (NMG) and started a network of ICT coaches. This network

was established to create more awareness of learning and ICT among
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teachers. ICT coaches gave training to colleagues in the use of ICT in
education. The diagram below gives an overview of the place of the
Educational Service Centre, The Network Managing Group and the ICT coaches

within the University.

University
Executive Board

Educational
Service
Centre

Network
Managing
Group

Faculty A Faculty B Faculty C Faculty D
.Faculty Management”* Faculty Management® Faculty Management® Faculty Management?

Teachers Teachers Teachers Teachers
Administrators Administrators Administrators Administrators
ICT coaches ICT coaches ICT coaches ICT coaches

ICT coach network

Figure 1: The organisation of the ICT coach network, Otto University, 2006

Coaches specialised in different ICT applications such as the new e-learning
environment, digital portfolios, Student Information System and Digital
Assessment tools. The knowledge of the ICT coaches was brought together in
a network. Knowledge sharing was one of the main objectives of the network.
In 2006 the university also decided to transform the whole university from the
e-learning environment Blackboard to a new e-learning environment which
was developed in the university and based on Microsoft Sharepoint. At the
same time a new Student Information System (SIS) was introduced and two
faculties started to use Digital Portfolios. All ICT coaches were trained in the
use of the new e-learning environment and the use of the Student Information

System (SIS) which was launched in the same period.
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The main objective of the Network Managing Group (NMG) was to establish
the network of ICT coaches and to support these ICT coaches with advice and
training material. The NMG consisted of three staff members, all educated in
pedagogy, and was a part of the Educational Service Centre at the university.
The NMG organised 4 -6 meetings per year to discuss pedagogical themes
around ICT and learning. In each faculty ICT coaches were appointed to train
the teachers in the university in the use of ICT in their teaching practice. In a
manual (Otto University Document 5, 2005) the main objectives of this
training were described:

* Teachers have knowledge how to use ICT in their teaching practice.
* Teachers have a positive attitude in the use of ICT in education.

» After the training teachers should independently be able to develop the
use of ICT in their teaching practice.

A training plan was written (Otto University Document 3, 2005) to meet the
requirements of teachers to work with ICT in their daily practice, and to
transform the teachers to work in a curriculum with a fully integrated ICT
component.

The ICT coaches are important to support the training in the
institutes of the university. They are the linking pin between the
demand of the institutes and the offer of the Educational Service
Centre. A systematic and coherent support can only be given by the
effort of the ICT coaches.......... With a strong support of the ICT
coaches the institutes will benefit. Commitment from the
institutes to the work of the ICT coaches is paramount.

Otto University Document 3, 2004:10

Otto University (Otto University Document 2, 2004:23) identified five
requirements for the use of ICT in education: ICT should enhance meaningful
learning, authentic learning, integrated learning, social learning and active
and reflective learning.

Knowledge Sharing, Change and Implementation of ICT in Education in a University. 19
Herman Schimmel, June 2013



Otto University had a strategy that teachers should have enough ICT skills and
should show a positive attitude towards the use of digital resources. The aim
was to train teachers in the integration of ICT into education, not only in how

to use ICT applications.

The plan was based on the educational vision displayed in the Otto University
Document 2 (2004), which was derived from the E-learning Excellence Model
of van Hooff (2003) (figure 2). The maturity levels of van Hooff build on the
maturity levels articulated by Rieber & Welliver (1989) and Itzkan (1994) to
define stages in the level of computer use in the development of education.

These models are described in section 2.4.1 of this thesis.

Constructivism '

Pedagogical vision

—

Instructivism

Preparation  Substitution Transition Transformation

»

Maturity Level

Figure 2: E-learning Excellence Model, Otto University, 2005

In these maturity levels the level of ICT in education goes from a Preparation
level, where no ICT is integrated, to a fully integrated level of ICT in which
teachers have pedagogically-integrated ICT in their teaching. In their view,
teachers should go through these maturity levels to grow to flexible and

competency-based education (Otto University Document 3, 2005:12).

The training was planned to cover four levels. The levels were:
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Maturity level 1: Preparation and skills training. The main objective of this
first level was to teach teachers how to work with a certain ICT application.
The teachers learn basic skills to start to use the applications in an
instrumental way. The training was designed around an ICT application and

not around the work field of the teacher.

Maturity level 2: Substitution. This training was designed around the role of
the teacher. The objective was to make the teacher digitally competent to

integrate ICT in the curriculum.

Maturity level 3: Transition. In this level the teacher is digitally competent
and learns how to share his knowledge with colleagues and disseminate and

advocate the use of ICT in learning.

Both levels 2 and 3 were aimed at the same teachers but in level 3 training
the focus was on different aspects. Four ways of using ICT were built into the
third training component. Firstly teachers were trained on how to moderate
the process and guiding of students in a digital environment. Furthermore, it
was aimed to train them in the use of a digital assessment application.
Secondly curriculum developers were trained to “develop digital learning
objects based on new digital pedagogicdl competences” (Otto University
Document 3, 2005:22). Thirdly it was aimed to train assessors how to use a
digital portfolio and how to develop digital assessments. The fourth way was
for the student mentor. Mentors should not only learn how to use a digital
portfolio but also how to link the course catalogue and the portfolio to guide
and advise students to choose the right education.

Maturity level 4: Transformation. In level 4, the ICT coaches were to be
trained. The role of the coach was to give pedagogical support to teachers in
the development of ICT in education. The ICT coaches were supposed to be a
linking pin between the needs of the institutes and the training that the NMG
could offer. In the handbook, which was provided by the NMG, the ICT
coaches were described as ‘the antenna’ of the NMG. In response to what they

experienced they could react on the demand of the institutes.
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1.5. Aim of the study

In the previous sections we have seen that universities need to develop
activities for the implementation of e-learning and the change of pedagogy
with the use of ICT. Teachers have to be trained in their new role as domain
expert, coach and mentor of students. Knowledge about the domain of ICT in
education has to be shared in order to create a positive attitude to the
usefulness of ICT in education if behaviour is to change. The aim of this study
was to explore the developmént of knowledge, attitude and behaviour of
teachers who are tasked with supporting changes of pedagogy with the use of
ICT in higher education. In order to investigate this, a group of teachers in the
Netherlands, who were appointed as ICT coaches to train their colleagues in
the use of ICT in education, was followed for three years. The study examined
the role of face-to-face and virtual networking in the development of the
knowledge of these coaches about the use of ICT in education. The difference
between those networks was investigated in terms of their potential effects
on knowledge sharing and knowledge creation. The research has explored how
this knowledge in the domain of ICT and learning was shared and created in
the university. |

The objective to change pedagogy with the use of ICT in higher education
made it worthwhile to explore the perceptions of the ICT coaches about the
role of leadership and management in this university. From that perspective,
the literature of initiating and leading change in universities was explored.
The ICT coaches were brought together in a network and the aim of the
university was to create a community of practice. Structural elements and
characteristics of both communities of practice and networks were analysed
in relation to the ICT-coach network in this university. The original aim of the
study was to explore knowledge creation and sharing aimed at a change in
pedagogy in higher education. More specifically, the role that the ICT coaches
played in the development of knowledge through networking, both virtually
and face-to-face, was examined. This research draws on existing literature in
social constructivism (Vygotsky 1978), the practice-based perspective of
Knowledge Management (McElroy, 2003, Hislop, 2005), Communities of

22

Knowledge Sharing, Change and Implementation of ICT in Education in a University.
Herman Schimmel, June 2013



Practice (Wenger, 1998), and the Model of Reasoned Action from Fishbein and
Ajzen (1975, 2005, 2010).

The main research question was:

“What is the role of face to face and virtual networking in
relation to creating and sharing knowledge for the development
of ICT use in teaching?”

Within the specific context of this study the following additional questions

were considered:

* How does the knowledge of the ICT coach develop in face-to-face and
virtual networks with regard to the use of ICT in teaching?

* How does the practice of the ICT coach develop in face-to-face and
virtual networks with regard to the use of ICT in teaching?

* How is knowledge created and shared with regard to the use of ICT in
teaching?

The objective of the network was that the ICT coaches use their shared and
created knowledge to train their colleagues in the use of ICT in their teaching
practice. However the findings of the study showed that not much knowledge
sharing and exchange of practices about the use of ICT took place during the
three years of investigation. In order to make a contribution to knowledge
about educational change in higher education with the use of ICT the focus of
the analysis was on the factors that determine the development of knowledge

networks. The research question was rephrased to:

“ What factors facilitate and hinder the development of knowledge
networks in the development of ICT use in teaching in an

organisation such as this one?”

In section 8.2. a more detailed consideration for this is given. A similar case
of such networking by ICT coaches was not found in the Netherlands and this
thesis aims to build on knowledge in the field of ICT and learning and the field

of educational change in higher education.
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1.7. Research Design

In this research a mixed method approach was taken. For an in-depth
exploration of the context of the ICT coach network, the research was set up
as a case study. A baseline survey, a density analysis of the ICT coach network
and an analysis of the virtual network were used as quantitative methods.
Qualitative methods were face-to-face interviews with the ICT coaches and
members of the NMG, focus group interviews with ICT coaches and the field

notes of meetings attended.

First Stage

A baseline survey was undertaken at the start of the research. The objective
of this survey was to describe the current status of knowledge, attitude and
behaviour of teachers and ICT coaches with respect to ICT and learning.
Besides their practical knowledge about ICT and learning, the survey
investigated the use of knowledge resources about ICT and the motivation to
use ICT in their teaching practice. ICT coaches used the same questionnaire as
the teachers; however six additional questions were asked about their
motivation to participate and expectations from their participation in the ICT-

coach network.

Second Stage

Semi-structured interviews were held with 31 ICT coaches who were active in
the network at that time. The interviews formed the main part of the data
collection in this study. The aim of the interviews was to answer the main
original research questions. At the end of each interview a density analysis of
each ICT coach’s relationships was made to map how actively the respondents
were involved in the discourse and the level of engagement in the network.
During this second stage seven face-to-face meetings between ICT coaches
were attended to obtain knowledge about the network, about the issues

discussed, and about the attendance of the coaches.

Third Stage
The goal of the third stage was to identify the development of the knowledge,
attitude and behaviour of the ICT coaches with regard to the creation and

sharing of knowledge in the network between the time the interviews were
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held and the time of the focus group interviews. To do this, focus group
interviews were held in each of the four faculties of the university and with
the staff of the Network Managing Group.

Fourth Stage

In the interviews and focus group interviews, coaches stated their
contribution and activity in the virtual network. During the academic year of
2008/2009 this virtual network of the ICT coaches was analysed in order to
measure the activity level of the coaches and to value their activity in

relation to their statements in the interviews and focus group interviews.

1.8. Outline of the thesis

This thesis consists of ten chapters.

Chapters 2 and 3 contain the literature review. Chapter two explores the
transformation of education with the use of ICT in general and in the
Netherlands. The literature is discussed in relationship with the organisational
structure of universities and managing and leading change.

In chapter 3 the creation and sharing of knowledge from a social constructivist
perspective is explained. Furthermore, theories of knowledge management
and communities of practice are explored in relationship to this epistemology.
Networks and communities are defined and analysed and consideration is
given to the main differences between face-to-face and virtual networking.

Chapter 4 describes the design and procedures of this case study, and the
methodology and methods that were used. The strengths and weaknesses of

the approach are explored. _

Chapters 5, 6 and 7 describe the findings of the study. Chapter 5 describes the
results of the baseline survey, which was used to explore the current state of
the use of ICT in the university. Chapter 6 describes the findings of qualitative
methods that were used: the personal interviews, reflections on the field
notes made from the meetings of the coaches, and the focus-group

interviews.
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Chapter 7 explores the results of the quantitative methods used, namely a
density analysis of the network of the ICT coaches and an analysis of the

virtual network of the ICT coaches.

Chapter 8 discusses the themes that emerged from the analysis of the data.
Seven themes were found that are important in the development of this

network of ICT coaches.

In chapter 9 the concept of double-loop learning is used to develop a model
for the change in the use of ICT in education. In the final section in this
chapter, preconditions for a knowledge network to change education with ICT

are discussed.

Chapter 10 gives a comprehensive discussion, bringing together the
theoretical framework and all the findings in this research. This chapter also

gives an answer to the original research questions.
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CHAPTER 2

Transforming education in universities through the use
of ICT.

2.1. Introduction

This case study is about how a university is changing and innovating education
with the help of Information and Communication Technology (ICT). The
university wishes to transform education through the use of ICT. E-learning is
seen as a new paradigm of modern education and has influenced the
organizational structure of universities and the workplace of teachers and
students (Wang, 2011:191). This chapter will explore what the implications of
this transformation are for the professional development of university
teachers in the use of ICT, and in Dutch higher education in particular.
Furthermore the organizational structure of universities is explored and how

change in universities can be managed.

2.2. Transforming education with ICT

In the last decade, the role of the student in higher education has changed.
From passive reception of knowledge in classroom-based lectures, students
are now confronted with digital learning where they are offered asynchronous
work as individuals or in groups. Asynchronous working in online
environments gives students an opportunity to combine education with work,
family and other commitments and students are stimulated to learn in peer-
to-peer settings either face-to-face or online (Hrastinski, 2008:52). Ramsden
(2008:4) suggests that university students see ICT as a complement to face-to-
face interaction. One of the aims of using ICT to support learning is that
students are expected to develop autonomous learning, to be capable of self-
planned self-management and also to be able to self-assess their own learning
(Peters, 2000:10). Oblinger (2005) argues that for the present generation of
students, the Net Generation, the Internet is like oxygen: they can‘t imagine
being able to live without it. These students are positive about the use of ICT

in learning; however it takes time to introduce higher education students to
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online environments and they may experience frustration about how to
develop patterns of study and activity (Sharpe and Benfield, 2005:6).

This changing paradigm has implications for the university teacher. The
introduction of ICT into the university has meant that university teachers have
been expected to develop new ways of teaching. Prensky (2001:3) describes
teachers as “Digital Immigrant Teachers who assume that learners are the
same as they have always been”, using the same methods as they themselves
have used. Molenaar (2005) states that there is already a generation gap
between people from 30 years and younger and the older generation because
of the use of new technology. Ramsey (2007: 31) notes that learning is a
change of relations between tutor and student; the control of learning is no
longer in the hands of the tutor but it becomes a more student-tutor relation
where they learn together. The role of the teacher has been identified as
changing from transmitter of knowledge to that of facilitator, mentor,
advisor, counsellor and designer of learning (Jones and Lau, 2009, Peters,
2000; de Laat, 2006, De Laat 2006a, Koper, 2000). Stijnen (2003:44) argues
that this change has often brought resistance in teachers because they
perceive that their role of transmitting specific knowledge in their domain
was put into another perspective. Teachers have chosen to be a teacher in
the first place because of the knowledge they have in that specific domain.

The introduction of ICT into the workplace and the implementation of e-
learning are probably the most radical changes in the last twenty years in
higher education. Working in online environments has made tutors aware of
their new role. Peters (2000:12) suggests that ICT offers opportunities for
autonomous learning and that hypertext is a convincing vehicle for such
autonomous learning. The document ‘One World, One School’ (Vision 2020
Executive, 2000:8) suggests that the curriculum in higher education should be
more creative, and aim at developing skills of analysis, critical thinking,
problem solving and group collaboration. Is also suggests that students should
negotiate with their teachers on the curriculum they should follow. To

facilitate this, higher education institutions have developed the use of e-
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learning in the last twenty years and this has had an impact on the student-

teacher relationship.

Adams and Morgan (2007) suggest that ‘first-generation’ e-learning was mainly
technology driven with a major role for the teacher as instructor, and theory
and practice were separated. In ‘second generation’ e-learning the
environment is more pedagogy-driven, learning is more flexible and
knowledge creation and knowledge sharing are integrated more in the
curriculum. Collis and Moonen (2002:217) distinguish four components of
flexible learning: technology, pedagogy, implementation and institution. By
the technology component the authors mean a combination of the use of
information and communication technologies. The component pedagogy is

defined as

...the art and science of teaching, the knowledge and skills that
practitioners of the profession of teaching employ in performing
their duties of facilitating desired learnings in others.

De Boer and Collis (2002: 88)

In relation to the use of ICT in teaching, Collis and Moonen (2002) define the

term pedagogy as

.. the manner in which the teaching and learning processes and
settings in a course is organized and implemented by an instructor.
Collis and Moonen (2002: 224).

Collis and Moonen (ibid) state that the pedagogical component has to be
implemented in practice with the use of new technologies. Pedagogy is seen
as a critical component to move forward to flexible learning in an institution.
The institutional framework refers to the professional climate of the institute,
the management style of its leaders, experiences with technology-related
change and the vision of the leaders and key persons to change the education
with ICT (Collis and Moonen, 2002: 228)

These four components; technology, pedagogy, implementation and

institution, are present in the underlying case study. Transformation of the
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pedagogy through the use of technology was one of the objectives of the ICT
coach network. Implementation of ICT applications in Otto University was
another important objective of this network. To enhance the implementation
of ICT in teaching practice, a training program for the professional
development of teachers was set up.

With the introduction of ICT in the classroom in the last fifteen years, many
initiatives have been taken for the professional development of teachers in
higher education. The next section describes the role of learning technologists
in helping teachers to use ICT in their teaching practice.

2.3. Professional development in the use of ICT in education
When the Dearing Report was published in 1997 (NCIHE 1997) a wide-range of
efforts in education in the UK were started to implement learning
technologies in a useful way (Brown and Currier, 2001). Traditionally in HE,
there have been only two categories of staff: ‘academics’ and everyone else
(Gornall, 1999:44). In many cases the introduction of new technology was put
in the hands of non-academics. In the Dearing Report (NCI HE 1997) the term
‘support staff’ arose, a general term for non-teaching staff. Most of them
were employed in roles clustered around changing forms of support for
teaching and learning (Gornall, 1999: 45), and were given names ranging from
Flexible Learning Coordinator to Distance Learning Officer, and from Project
Teaching Tutor to Project Officer. Many authors (Oliver, 2002; Browne and
Beetham, 2010; Gornall, 2009; Shurville et al, 2009; McPherson et al, 2004)
described the roles of these ‘learning technologists’. The Association for
Learning Technology (http://www.alt.ac.uk/about-alt/what-learning-
technology) define learning technologists as people “who are actively
involved in managing, researching, supporting or enabling learning with the
use of learning technology”. Oliver (2002:246) distinguishes three groups of
Learning Technologist: 1) New specialists who tend to be multiskilled and
peripatetic, but with learning technologies as the core of their professional
identity; 2) Academics and established professionals who have incorporated

an interest in or formal responsibility for learning technologies into their
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existing professional identity; 3) Learning support professionals who are staff

in non-academic roles (including technical support and library professionals).

The learning technologists support teachers by introducing them to the new
technologies in education. These ‘new professionals’, as Gornall (1999) named
them, were involved in ad-hoc and unassessed tutoring (or training) to staff
and/or students. A survey by Browne et al (2008) found Technology Enhanced
Learning (TEL) to be provided by a wide range of units, mostly by a technical
support unit and in a lower degree by an educational development unit. It was
found that post-92 institutions in the UK have larger Educational Development
Units with greater numbers of academically-oriented support staff.

The question of how learning support should be organized is discussed by
Browne and Beetham (2010) who argue that

..educational technology staff could be regarded as pioneers of a
new way of working: team-based, project- or problem-focused,
multi-dimensional, collaborative, inter-disciplinary, and with a
focus on the student experience and learning journey rather than
on the curriculum, though with strong links to academic curriculum
teams to whom they become a source of expertise.

Browne, and Beetham (2010:15)

McPherson and Nunes (2004) identify four main types of roles for educational
technologists: a pedagogical role, which focuses on guiding learners in
discussions and developing critical concepts; a social role, which involves the
creation of social environments; a managerial role, which includes setting of
learning objectives and establishing agendas for learning activities; and a
technical role, which involves the familiarisation and enhancement of skills
with the ICT systems. Shephard (2004:67) writes that professional
development of staff involves a dichotomy between helping teachers to
develop and use learning resources and helping them to develop skills which
are needed to find, develop and use these learning resources. Hudson (2009:
212) states that academics and practitioners struggle over job titles of

learning technologists, and struggle with the scope of work in order to
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establish identity. She argues that, in contrast to other academics, there is

little sense of belonging to an overall culture or academic discipline.

It is necessary for institutions to establish a framework within which
educational technologists can flourish to overcome the barriers to successful
deployment of Technology Enhanced Learning (Browne and Beetham, 2010:8).
Structural changes can only be made by staff with a long term and secure

status within the institute (Browne and Beetham, 2010:7).

Duderstadt et al (2003) give a number of recommendations to help leaders
shape a strategy on the use of technology. These recognize the fact that the
rapid evolution of information and communication technology will stimulate
strategic transformation in their institutions. It is recommended not to
delegate these important issues to faculty committees or chief information
officers. In their opinion transformation should come from the president and
the provost. Staff with responsibility to change the use of ICT in universities
thus need to understand the unique features of digital technology and how
these affect people in their activities. Faculty roles and work patterns are
changing and teachers will place more emphasis on facilitating the learning

process than on lecturing (Duderstadt et al 2003:51).

Shephard (2004:70) describes some phases in the professional development of
teachers in the use of ICT in learning. It begins with becoming familiar with
technology and creating some confidence in the use of ICT. It is important
that teachers develop experience in a range of possibilities that e-learning
provides, are aware of the amount of the resources that are available on the
Internet, and are willing to experiment with them. After learning to use
specific software, teachers need to understand the pedagogic model to be
used. After learning how to use the programs and the Internet resources,
teachers can develop their own e-learning resources and embed them in a
learning program. Learning resources can be piloted with colleagues and
students and after evaluation expanded to full use. Constant evaluation and

constant updating of skills is necessary to improve the e-learning programs.
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There are several groups which provide a combination of direct support and
support for professional development of teachers. According to Shephard
(2004:72) academic colleagues are often considered to provide the most
reliable and independent direct support for training and development.
However sometimes teachers struggle with their own needs and those of the
organisation, particularly in academic institutions where research time for
publications and time for teaching preparation and practice are competing
interests (de Freitas and Oliver, 2005: 89). In the survey carried out by
Browne et al (2008) about the enhancement of e-learning in UK universities,
lack of time was identified as the main barrier to further developments to

promote Technology Enhanced Learning TEL for all types of university.

In the Netherlands, the Ministry of Education (1992) distinguished three forms
of ICT use as a part of the learning process: ICT as object, as aspect and as
medium. As object ICT is seen as learning about information technology.
Aspect refers to specific ICT applications that are used in education. The third
form, medium, refers to ICT as tools for teaching and learning itself (Plomp et
al, 1997). To start it is necessary to teach educators object knowledge of ICT,
which is knowledge about the technical issues of ICT. In the first phase of
exploring the technical issues of the use of ICT in education teachers use
substitution to implement new technologies (ltzkan, 1994).After substitution
of learning objects into digital environments, teachers need to understand
how to use ICT in a pedégogical way, and transform their teaching in such a
way that they develop their own learning resources. The transformation of
the use of ICT in the Netherlands and how in particular this implementation
was planned in the university in this study, is described in the next section.

2.4. Transformation of education with ICT in the Netherlands

In a report published in 1999 about the transformation of the use of ICT in
higher education in the Netherlands, Geloven et al (1999) concluded that the
major constraints for the implementation of ICT were the lack of time that
university teachers have to make the shift to a new way of teaching, learn to
work with ICT, and the development of the necessary pedagogical skills to

teach with ICT. The report suggested that there seemed to be a gap between
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strategic objectives of universities and the actual change of education in the
workplace (Geloven et al, 1999) because not all strategic plans defined clear
choices on how education should be transformed with the use of ICT. Collis
and van der Wende (2002, p.8) identified three stages in the transformation
of universities in the use of ICT. The first stage is the implementation of the
technological infrastructure, the second stage is the pedagogical use of this
infrastructure and the last and third stage is the strategic use of ICT for
different target groups of higher education. Where many universities focus on
their traditional target group (high school leavers) it is necessary in this third
stage to develop policies that focus on different target groups (traditional and

lifelong learners).

In a large university of Applied Sciences in the Netherlands, a study was
carried out in order to identify whether the implementation of ICT was a
problem for teachers (Verhoef, 2003). Verhoef (ibid, and translated from
Dutch) states: “Teachers work in isolation in their own course and they
hardly take any notice of what is going on in other courses. They are hardly
stimulated by their administrators and managers to work together with
teachers from other courses”. Verhoef (2003) also found that teachers
experienced a lot of pressure in changing their teaching practice with the use
of ICT. One of the reasons was that teachers in this new educational era had
to work together with their colleagues. More community building is this
respect was appreciated but sometimes this also led to confrontations and

took a lot of time.

In first-generation e-learning, courses were built online and presented with
classroom-based instructional content (Singh, 2003). However the need for
universities to move from ‘first-generation’ e-learning (the substitution phase)
to ‘second-generation’ e-learning (transformation phase) is necessary in order
to innovate in pedagogy (Itzkan, 1994). According to Koper (2002) the
innovation of education was mainly focused on the availability of a large
number of computers and ICT infrastructure. Koper (2000: 2) says: ” | think
that in education quite a lot of energy is wasted on chasing solutions that

have everything to do with technical possibilities, and nothing to do with
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fundamental renewal”. The change from first-generation e-learning to a more
integrated use of ICT in education demands a new role for the teachers. In
their strategic plan Thinking Ahead’ the Dutch SURF foundation (2007) stated
that teacher training should not only focus on the enhancement of ICT skills
but also needs pedagogical components on how to employ ICT in the
curriculum of courses. Educational innovation projects were launched such as
the Grassroots program (www.surf.nl) and websites such as “Good Practices”
and “ Digitale didactiek” (www.digitaledidactiek.nl). The objective of these

programs was to improve the expertise of teachers in higher education.

The university in which this study is set had recognised that transforming
higher education into more competence-based learning requires a new
curriculum and a new way of teaching (Otto University Document 2, 2004).
The authors of the University policy document argue that teaching of the
competences should be based on the social-constructivist principles:
knowledge is developed by the students themselves; knowledge is subjective;
knowledge is developed in relation to the context that it is used for;
knowledge is developed together; and knowledge should connect to personal

meaning to sustain in long-term memory.

Vocational practice is not the “serving-hatch” to pass on
knowledge, but plays an active role in the development of
knowledge, knowledge transfer and use of knowledge in the
vocational context.

Otto University Document 2 (2004:20)

To implement competence-based education, ICT is used to make teaching
more flexible, to enhance peer-to-peer review and the communication
between teacher and student. Learning should connect to the experience and

context of the students (Otto University Document 2, 2004)

For the development of innovation in education ltzkan (1994) distinguished

three maturity levels, which he called ‘the three phases of change’:

Typically, the impact of a new technology will pass through three

phases. These are (1) a substitution phase, (2) a transition phase,
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and (3) a transformation phase. In the substitution phase, the
technology replicates or automates existing practices. It does what
people already know how to do, but better. It does not challenge
existing paradigms. In the transition phase, new methodologies
begin to evolve. The technology is now doing things that it wasn’t
necessary brought in to do and is challenging old models. In the
transformation phase, the technology has created completely new
methodologies and proven the old one obsolete. The task for which
it was originally acquired, may no longer be desired.

Itzkan (1994:62)

Itzkan (in Weistra, 2005) summarises the levels as: Substitution is new
technology, Transition is new methodology and Transformation is a new
paradigm. Weistra (2005,p 13) compares this model with the model of
Instructional Transformation (Riber & Welliver, 1989). This model describes
five stages that teachers go through: Familiarization: a teacher becomes
familiar with computers; Utilization: the teacher uses computers in teaching;
Integration: the computer has become critical to the teaching; Reorientation:
the teacher pursues an expansion and fine-tuning of the computer-teacher-
student relationship; Evolution: (more a suggestion than a condition) continue
practising and learning about how to improve instruction through systematic
implementation of computer technology. Weistra (2005) argues that the first
stage of the Model of Instructional Transformation (familiarization) is written
from the teachers’ perspective and that the last stage (evolution) is not a real
stage but more a reminder. He argues that the stages of Itzkan and the stages

of the Model of Instructional Transformation show great similarities.
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Utilization Substitution

- Teacher tries out - no interference in the structure of the
If technology were taken away, educational process
hardly anyone would notice

Integration Transition
Designate certain tasks and -ICT induces new didactics
responsibilities to technology - With ICT processes are organized and
If technology is unavailable, the performed in a different way

teacher cannot proceed with the
instruction as planned

Reorientation Transformation
Reconceptualise the purpose and An entirely new educational process
function of the classroom Student controls the own learning

- The learner becomes subject rather process.

than object of education

Table 1: Phases Model of instructional Transformation (Riber and Welliver, 1989), versus Phases of
Change (ltzkan, 1994) - a comparison by Weistra (2005)

In order to integrate new technologies in education, the structure of
universities must be ‘ changeable’ and universities that are not willing or able
to change their structure may face serious competition from other
educational institutes such as virtual universities (Scott, 2000:102). In the
next section the nature of organisational structure in universities is explored,
and the factors which have to be considered when implementing educational

change.

2.5. Organisation structure and leadership in universities

From the 1990s, the increasing number of students, commercialization of
education and the increasing influence of the Internet increasingly influenced
the way universities were managed (Jensen, 2010:10). Based on his research,
Clark (2000) argues that universities are transforming from a traditional
collegial university to an enterprising university, which resembles more a
business model than the old model. In the old model, universities are strongly
influenced by tradition while much of the research on organisational structure

derives from industrial and commercial firms and is not necessarily applicable
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to higher education (Hannan and Silver, 2000:77-8). Jensen (2009:13) states
that a university, as a teaching institution has the characteristics of a
professional bureaucracy (Mintzberg, 1983). Mintzberg defines a professional
bureaucracy as a type of knowledge organisation with emphasis on authority
of a professional nature, the ‘power of expertise’. In a professional
bureaucracy highly-trained individual experts form the formal ‘embrained
knowledge’ of the organisation (Lam, 2000:494). The formal knowledge in
such organisations forms an important basis of internal work rules, job
boundaries and status (Lam, ibid). Examples of professional bureaucracies are
universities, hospitals, lawyers’ offices and insurance companies in which we
may find parallel hierarchies, such as universities administration or university
libraries (Jensen, 2009:14). Universities are often differentiated, complex
organisations segmented into several subunits that isolate professionals from
one another (de Lima, 2007:295)

Jensen (2009:8) states that Western European universities are mixed
organisations (project organised and line/staff organised) and that those
universities have ‘organised anarchy’ or are ‘loosely coupled’. Weick (1976)
introduced the concept of ‘loosely coupled systems’ by giving an example of a
soccer match where the field is round, and there are several goals scattered
around the field. In the game, every player can play as he wants, enter or
leave the game whenever they want to and the player can claim the goal they
want. The author suggests that if one replaces the referees into principals,
the coaches into teachers and players into students the picture of an
educational organisation can be imagined. The concept of an educational
organisation as a loosely-coupled system is based on the question “What holds

an educational organisation together?”

Glassman (1973, cited in Weick, 1976: 3) introduced the term ‘loose coupling’
and argued that coupled events are responsive, but also that each event
keeps its own identity, its physical or logical separateness. Weick (1976:7)
developed this concept stating that there are two most-discussed coupling
mechanisms: the technical core of the organisation and the authority of

office. He argues that the concept of loose coupling is not to be used
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normatively. He gives seven potential functions which could be associated

with loose coupling. These seven functions are:

1.

Loose coupling allows parts of the organisation to persist. This may be
the case in voting mechanisms, where officials remain in the office and

are persevering in archaic traditions.

. Loosely coupled systems preserve many independent elements, which

have a better knowledge of their environment than more tightly.
coupled systems and therefore could induce more frequent changes in

their activities.

. Loosely coupled systems may be good for local adaptation. It allows

one element to adjust to its local environment without affecting the

whole system.

In loosely coupled systems the system can retain a greater number of
mutations and innovations than in tightly coupled systems because they
are better able to adapt to changes in the environment

. The loss of one element in a loosely coupled system does not affect

other parts in the organisation. However the downside is that

problematic systems can be isolated.

In a loosely coupled system there is more room for self-determination
by the actors in the system.

. Aloosely coupled system could be relatively inexpensive to run because

it takes time and money to coordinate people. It seems that that lower
coordination reduces conflicts and had fewer inconsistencies among
activities. This could keep the costs of coordination lower than in a
tightly coupled system.

Loose coupling is frequently said to be a characteristic of universities. At

universities faculties, institutes and teachers often are not working together.

Hargreaves (1994) calls this balkanization. Balkanized cultures have several

characteristics: (1) balkanized teachers work individually or in their own sub-

groups and their learning mostly occurs within the groups; (2) few teachers
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move between groups and their membership is rather stable; (3) teachers
have stable personal identification and it limits communication between staff;
and (4) balkanized teachers distribute power and interest largely through
their membership in the sub-groups (Hargreaves, 1994: 213-5).

Because of this balkanized structure it is often difficult to manage staff.
Ramsden (1998, p.26) points to the difficulties of managing academic staff:
“managing academic staff has been likened more than once to a process of
herding cats. Cats don’t need leaders. Experts perform best when left to
their own devices”. There seems to be a gap between strategic management
and academics on the work floor, two different cultures in which academics
don’t understand the management and vice versa. De Lima (2007: 273) states

that universities are culturally heterogeneous organisations.

There may be a lack of respect for ‘administration’ combined with a lack of
trust in ‘management’ in general (Whitchurch (2007:55), which does not
always lead to common understanding between academic and management
colleagues about what may be a valued local relationship. Both are working in
the same organisation but have no knowledge and understanding of the work
and objectives of the work of the other units (Reponen, 1999:241). Ramsden
(1998:27) writes that management in academic institutions has problems with
academics because of poor departmental and institutional cohesion, because
of marginal loyalty to work unit and university and the lack of entrepreneurial
spirit. On the other hand academics feel that their individual needs are
ignored and that management interferes with the right to work autonomously.
Universities are expert and knowledge-intensive organisations, which can
easily revert to becoming a total of many loose autonomous units (Reponen,
Ibid).

In research among 12 UK universities, Bolden et al (2009) found that each
institution in those universities developed its own structures and that the
structure of HE institutions is not generally suited to managerialism or ‘top-
down’ leadership. The findings from their study were that the term
‘distributed leadership’ is accepted in HE but that respondents gave a wide

variety of interpretations of the ways in which leadership is actually
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distributed. In their research Bolden et al (2009:268) found that managers and
academics in the UK experienced various forms of leadership in HE such as
dislocated, disconnected, disengaged, dissipated, distant and dysfunctional.
The respondents in their research had a need for both top-down and bottom-
up leadership. Bolden et al (2009:274) argue that there are two principle
approaches for leadership. The first is ‘devolved’ leadership, which is
associated with formal and intentional leadership with top-down influence;
and second ‘emerged’ leadership, which is associated with informal and
unplanned leadership with bottom-up and horizontal influence. De Freitas and
Oliver (2005) state that top management often develops policy and strategy
and propagates this throughout the whole organisation in order to change the
organisation. On the other hand there are also bottom-up initiatives instigated
by innovative practitioners in a rather uncoordinated way. However most
organisations would benefit from a combined approach mixing top-down and
bottom-up policy, strategy and activities, interacting and informing one
another (De Freitas and Oliver, 2005:86). The way universities are organised

and structured has to be considered when implementing educational change.

2.6. Managing and leading change in universities

Salmon (2005:205) argues that academic staff are naturally reluctant to
change. Academic staff, often do not want to change their method of
teaching, are inexperienced in e-learning and initially believe that the change
of education is about technical solutions rather than pedagogical innovation.

Developing appropriate change strategy is therefore crucial.

Fullan (2003:30) suggests that moral purpose should be the main driver for
leaders to change education. In his framework for leadership Fullan (2001:4)
identifies five essential elements for managers to lead the change process:
moral purpose, understanding the change process, relationship building,
knowledge generation, and coherence building. The first essential part is
moral purpose. Fullan describes this as the capacity to make a positive
difference in the lives of people and how people relate to each other. Fullan

suggests that leadership, if it is to be effective, should
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....(1) have an explicit ‘making-a-difference’ sense of purpose,
(2) use strategies that mobilize many people to tackle tough
problems, (3) be held accountable by measured and debatable
indicators of success, and (4) be ultimately assessed by the extent
to which it awakens people’s intrinsic commitment, which is none

other than the mobilizing of everyone’s sense of moral purpose.
Fullan (2001:20)

The second part of Fullan’s framework emphasises that leaders should
understand the change process. Changing is not innovating the most or having
the best ideas but understanding change means that leaders know that one of
the main points in change is doing things differently, transforming the
culture. Another important step in the change process for leaders is to pay
attention to people and to building relationships (Fullan, ibid p.41). According
to Fullan (2002:7) if relationships improve then the change process improves.

....new work on knowledge creation and sharing is central to
effective leadership. There are several deep insights here. One is
that information (of which we have a glut) only becomes
knowledge through a social process. This is why relationships and
professional learning communities are essential.

Fullan (2002:7)

The last part of Fullan’s framework stresses the importance of coherence.
This means that anyone in the organisation has to have accountability for the
change process and that the process of knowledge creation and sharing
activities is embedded in the whole organisation, and that there is a shared
commitment about the whole change (Fullan, 2001:118). Effective leaders are
those who possess energy, enthusiasm and hope to make people feel that the
most problems can be tackled (Ibid, p. 7). In his view the results of coherence
making will be that people have external and internal commitment and that
more good things happen and fewer bad things happen. The components of
this framework are displayed in Figure 3.
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Coherence
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v

More good things happen;
Results fewer bad things happen

Figure 3: A Framework for Leadership, Fullan, 2001

The second component of Fullans’ framework, understanding change is the
question ‘why’. Maurer (2011:12) stresses the importance of telling people
why change is needed. Kotter (1996:36) defines the ‘why’ question as creating
a sense of urgency. In order to get cooperation to transform organisations,
establishing a sense of urgency is essential because when urgency is low it will
be very difficult to convince individuals to create and communicate a change
vision. In his view, managers often begin by telling how it should be done. To
implement change successfully Kotter (1996) developed an eight stage model:

1. Establishing a sense of urgency. Be aware of the potential threats, and
the opportunities that could be exploited. It takes time in this step to build
the urgency before moving to the next steps.

2. Creating the guiding coalition. A guiding coalition should have enough

position power and expertise. Furthermore this group should have good
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credibility, reputation and leadership to drive the change process. According
to Kotter the guiding coalition has four characteristics; 1) Position power
involves people that are key players and have the power to inspire people and
to lead the change process; 2) Expertise, people that have knowledge of the
domain and who are able take the relevant decisions; 3) Credibility, people
with good reputation in the organisation that are taken serious by other
people; 4) Leaders to drive the change process.

3. Developing a vision and strategy. A clear vision refers to that single
spot on the horizon where the organisation is heading to. Such a good vision
clarifies the direction for change, it motivates people to take action and it
helps to coordinate action of different people in a fast and efficient way.

4, Communicating the change vision. Kotter (1996:72) writes that this
vision should be easy to communicate within five minutes. Therefore it is
necessary for managers to put themselves into the shoes of the audience and
“imagine what the world looks like through their eyes” (Maurer, 2011:12).
Hayes (2002, p. 115) states that change managers have a tendency to
communicate information downwards about what they think is relevant for
staff to know about the change. But change managers should lead by
example, showing behaviour that is consistent (Kotter, 1996:90) and
explaining issues that seem to be inconsistent and which might undermine the
credibility of the communication. Maurer (2011:13) advocates developing a
multilingual approach to make sure that everybody understands the same
language when communicating the change. When management has defined a
policy for change they should keep control over the implementation of that
change (Ramsden, 1998:30).

5. Empowering employees for broad-based action. Empowering means
removing barriers to make the change possible. Empowering people requires a
shared sense of purpose, and the right structure in the organisation. People
also have to be trained in the new way of working. If people don’t learn new
skills and attitudes, they will feel disempowered.
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6. Generating short-term wins. Creating short-term wins can show people
that sacrifices are paying off. They can give people the opportunity to relax a
short time and celebrate because working on a long tension is not healthy. It
can also convince people higher in the hierarchy that the transformation is on
track.

7. Consolidating gains and producing more change. Once the change is
implemented it needs consolidating and perhaps bringing more people in to
develop more change.

8. Anchoring new approaches in the culture. The biggest impediment to
creating change in a group is culture (Kotter, 1996:155). After the norms and
values are changed the rest of the change is easier to put into effect. Shifting
to a new set of practices requires a lot of time. As Kotter writes:

The first step in a major transformation is to alter the norms and
values. After the culture has been shifted, the rest of the change
effort becomes more feasible and easier to put into effect.
Kotter (1996:156)

In this case Otto University wanted to transform education. Main stakeholders
in this change were the teachers who had to make “a radical shift in their
orientation from a view of teaching as transmitting information and ideas to
one of directly attending to the process of learning in their students”
(Ramsden,1998:18). Transforming education with the use of ICT changes the
way in which teaching takes place. Teachers should become involved in
learning communities in which teachers and leaders work together and focus
on student learning (Fullan, 2003). As we have seen in the framework for
leadership of Fullan (2001), becoming involved in learning communities to
improve change the culture of teaching in higher education can only be
successful if relationships improve. If teachers actively participate in
communities to learn from peers and develop knowledge about the use of ICT
in education they can become change agents. Caldwell defines a change

agent as
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...... an internal or external individual or team responsible for
initiating, sponsoring, directing, managing or implementing a
specific change initiative, project or complete change programme.
Caldwell (2003:139)

According to Hayes (2002:17-19) a change agent is a manager or other person
who has the ability to affect the way an organization responds to change. This
can be done from two perspectives in which change agents can affect the
outcomes. In the Deterministic View, the ability of the manager is limited
because the main forces in change lie outside the organization. In the
Voluntarist View, the change agent can have great influence. In this view
there is the assumption that change agents can make a difference and that
they can be trained to manage change more effectively. Change agents can
bring results that they would not have been able to do in their normal jobs
(Kanter, in Osland et al, 2001:565). Therefore ‘fresh eyes’ are needed, high-
potentials and professionals in the organization that bring in new ideas. Every
change agent should have a management ‘sponsor’ to help them to identify
opportunities outside their current jobs. Management support is a key success
factor for innovators to act as change agents on a voluntary basis, as Trowler
et al (2003:12) state: “Traditional educational development gets the
volunteers, who then face enormous problems trying to ‘sell’ their message
to their colleagues”. Kotter (1996:57) emphasizes the power of a community
of change agents to lead the change. A key factor is the strategic choices of
this coalition that determine the effectiveness of an organization in this
change process (Hayes (2002:17). Changing education with the use of ICT
demands investing in the professional development of teachers and definition
of role models for the use of ICT in teaching.

2.7. Closing remarks

The purpose of this chapter has been to describe the impact of the
introduction of ICT in higher education and how universities manage and lead
change in the use of ICT. The case on which this study is based is about how a
group of staff, mostly teachers, formed a network of ICT coaches in order to

share and create knowledge about the use of ICT in the classroom which could
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then be used to train their colleagues in the transformation of education with
ICT.

With the introduction of ICT in education the role of teachers in universities
has changed. Therefore, in this chapter, literature about the changing role of
teachers in the transformation of education was explored. The professional
development of teachers and the role of educational technologists were
explored in order to understand what factors are important in the
implementation of ICT in higher education. To understand the challenges of
implementing educational change, it is also important to understand how
universities are organized, the implications of the structure of universities for
change, and how this related to the case explored in this study. The
orgahisational structure of universities also was described in order to
understand how this could have influenced the role of senior management in
this case.

The similarities of the Model of Instructional Transformation (Riber and
Welliver, 1989) and the Phases of Change (ltzkan, 1994) were discussed to
understand the objectives of Otto University in this case. The educational
vision of Otto University was based on the model of Itzkan.

It is important for teachers to develop a knowledge domain about the
pedagogical use of ICT in education. This particular case study was designed
to research the creation and sharing of knowledge in the domain of e-learning
in a network of ICT coaches, and to explore factors that are important in
face-to-face or virtual networking. In the next chapter the importance of
knowledge creation and knowledge sharing in the change of attitude and
behaviour towards the use of ICT in education is considered.
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CHAPTER 3

Knowledge and knowledge sharing in communities and

networks.

3.1. Introduction

Professional development of teachers in order to transform education through
the use of ICT makes it necessary for universities to define a formal
knowledge base of the basic ICT competences of teachers (ten Brummelhuis
et al, 2010). This means not only looking at how to use the ICT applications
but also at what these applications can do to integrate ICT into teaching
practice. Simons (2001) differentiates between ICT as a replacement for
teacher centred education and the use of ICT in education. Chapter 2
explained this as the transformation from substitution to transformation, an
integrated use of ICT in education. The way teachers use ICT in their teaching
practice may depend on their attitude towards the use of ICT and may
determine their behaviour regarding how ICT is used. The management of
knowledge has increasingly appeared in research articles over the last 20
years, explaining the processes of knowledge creation, sharing and use
through the use of networks (Phelps et al, 2012). The people who use ICT in
their teaching activities are in the best position to manage this knowledge
because they use the knowledge in practice (Wenger 2004:2), and because it
is embodied in their culture and socially constructed (Hislop, 2005).

This chapter will identify the role of knowledge in organisations and in the
change of attitude and behaviour. Two concepts of knowledge management
are explored in this chapter: knowledge networks and communities of
practice. Knowledge management is seen as a management activity to
enhance the sharing and creation of knowledge (McElroy, 2003:54). Sharing
and creation of knowledge are basic principles of social constructivism and, as
an introduction to the knowledge management concepts, the chapter begins
with a short introduction of social constructivism.
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3.2. Social constructivism

The epistemological starting point in this study of the knowledge network of
the ICT coaches draws on constructivist learning theory. Knowledge networks
are places where people share and create knowledge (Phelps et al, 2012) and
the ICT network of Otto University was formed to create and share knowledge
about the use of ICT in education. People learn by building on what they have
learned previously and this is in contrast to the view of learning as a passive
transmission of information from one individual to another (Hoover, 1996).
This way of learning in which learning is an active process, and where learners
construct new knowledge based upon current or past knowledge is the
theoretical framework of Bruner (1960, 1966). Bruner’s theory of
constructivism is that the learner makes his own interpretation of the
information and establishes his construction of knowledge on the basis of his
previous knowledge and experiences. In a constructivist learning environment
people are encouraged to think independently and are helped by others to
attain their own intellectual identity. Schunk (2004) argues that
constructivism is a philosophical explanation about the nature of learning.

Constructivism does not propound that learning principles exist and
are to be discovered and tested, but rather that learners create their
own learning.

Schunk (2004:286)

Social Constructivism (Vygotsky 1978, Bandura 1977) is the theory that people
reflect on the ideas and comments of others (peers and tutors) and build on

that knowledge. Jonassen (1991) writes:

Learners construct their own reality or at least interpret it based
upon their perceptions of experiences, so an individual's knowledge
is a function of one's prior experiences, mental structures, and
beliefs that are used to interpret objects and events. What
someone knows is grounded in perception of the physical and social
experiences, which are comprehended by the mind.

Jonassen (1991:6)
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One of the main theorists of social constructivism, Lev Vygotsky (1896 - 1934),
argued that the learning should not be separated from the social context. One
area of his work is the concept of ‘the zone of proximal development’ in
which he argues that there is a difference in the actual development of
people’s knowledge and the knowledge that is developed with the help of

others.

The zone of proximal development is the distance between the 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.

Vygotsky (1978:33)

Lave and Wenger (1991:48-49) interpret Vygotsky’s ‘zone of proximal
development’ into three categories: 1. the interpretation of scaffolding, that
is the problem-solving ability when assisted or working together with more
experienced people: 2. the cultural interpretation, which is the distance
between the cultural knowledge and the everyday experience of people; and
3. the collectivist or societal perspective, which is concentrated on the
process of social transformation. Lave and Wenger (1991:35) argue that
“learning is an integral part of generative social practice in the lived-in
world”. Their theory of ‘legitimate peripheral participation’ (Lave and
Wenger, 1991) is based on the idea that ‘newcomers’ enter into communities

of practice and learn and create knowledge from ‘old-timers’.

Legitimate peripheral participation refers both to the development
of knowledgeably skilled identities in practice and to the
reproduction and transformation of communities of practice.

Lave and Wenger (1991:55)

According to Vygotsky learning takes place when learners are integrated in a
knowledge community where they interact with people with common
interests and assumptions and are creating or constructing meaning through

this social process.
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Every function in the child's cultural development appears twice:
first, on the social level and, later on, on the individual level; first,
between people (interpsychological) and then inside the child
(intrapsychological). This applies equally to voluntary attention, to
logical memory, and to the formation of concepts. All the higher
functions originate as actual relationships between individuals...
Vygotsky (1978:57)

The theory of social constructivism is relevant to this case study because a
network of ICT coaches was initially established to function as a place where
people learn from each other and where the participants in the network
develop knowledge by socializing and by sharing practice and gaining
experience in the use of ICT in education. Sharing knowledge and knowledge
creation can be managed in organisations. Karl Wigg at a Swiss Conference in
1986 coined the term ‘knowledge management’ (Liebowitz, 1999:1-7) and

defined this as

..the systematic, explicit, and deliberate building, renewal, and
application of knowledge to maximize an enterprise’s knowledge-
related effectiveness and returns from its knowledge assets.
Wigg (1997:2)

Knowledge can be managed in communities of practice or in (knowledge)
networks. Before discussing these concepts later, this chapter will first define
what knowledge is, and how knowledge relates to people’s attitude and

behaviour.
3.3. Knowledge and the relation to attitude and behaviour

3.3.1. Defining knowledge

Because of the growing importance of knowledge in our economy (Mathi 2004,
Cross et al 2001, Wenger 2004, Robert 2000) focus has turned to knowledge
management in organisations since the development of knowledge is an
important asset in the competition with others (Eisenhardt & Graebner,

2007). The growing importance of knowledge has also had its effect in the
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research literature. The word ‘knowledge’ has increasingly appeared in

research journals over the past twenty years (Phelps et al, 2012:1116).

In the knowledge management (KM) literature, knowledge is defined in
different ways. Davenport and Prusak (2000) argued that data, information,
and knowledge are different concepts. They described data in the
organizational context as records of transactions without a meaning about
these records or why these transactions were made and if these transactions
will be made in future again. Information is seen as data that is
communicated in documents in a variety of forms and types. In their view

knowledge is

...a fluid mix of framed experience, values, contextual
information, and expert insight that provides a framework for
evaluating and incorporating new experiences and information. It
originates and is applied in the minds of knowers. In organizations,
it often becomes embedded not only in documents or repositories
but also in organizational routines, processes, practices and norms.
Davenport and Prusak (2000: 5)

Nonaka and Takeuchi make a distinction between tacit knowledge and explicit

knowledge.

Tacit knowledge is personal, context specific, and therefore hard
to formalize and communicate. Explicit or ‘codified’ knowledge,
on the other hand, refers to knowledge that is transmittable in
formal, systematic language.

Nonaka and Takeuchi (1995: 59)

In organizations, people embed knowledge in routines and experiences. Abel
and Oxbrow (2002) therefore define knowledge as

The expertise, experience and capability of staff, integrated with
processes and corporate memory.
Abell and Oxbrow (2002: 73)
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Scarso et al (2009) give examples of explicit knowledge as documents,
formulas, technical data, and list tacit knowledge as experience, feelings, and
perceptions. Apart from explicit and tacit knowledge, Rosenberg (2001:67)
also distinguishes organisational and individual knowledge. Knowledge
management in the 1990s focussed on the conversion of tacit knowledge to
explicit knowledge.

McElroy (2003: 4) distinguishes first-generation knowledge management and
second-generation knowledge management. In the so-called first-generation
knowledge management the focus was on the development of repositories
such as Rosenberg’s Pyramid of Knowledge Management and the support of
Information and Communication Technology (Hislop, 2005; Huysman 2003,
McElroy, 2003). But in second-generation knowledge management, people are
involved in social processes

Hislop (2005) distinguishes two perspectives of knowledge. On the one hand,
the objectivist epistemology of knowledge, seen as derived from an
intellectual process and disembodied from an object. On the other hand, the
practice-based epistemology of knowledge, where knowledge is embedded in
practice and knowing and doing cannot be separated. Objectivists believe
that knowledge is an entity. It is the positivistic view that knowledge is based
on facts and figures. In this perspective explicit knowledge is preferred over
tacit knowledge. Another dimension in this perspective is that all knowledge
can be codified and is seen as a cognitive, intellectual entity. Kimble et al
(2001) define this cognitive knowledge as ‘hard’ knowledge.

Second-generation knowledge management (McElroy, 2003) developed
knowledge as something that we produce in a social system. Kimble et al
(2001) defines this as ‘soft’ knowledge. Hard knowledge is more formalized
and soft knowledge is more subtle, implicit and socially constructed. In this
practice-based perspective (Hislop, 2005) knowledge is also embodied in

people, socially constructed and culturally embedded.

From this perspective, knowledge isn’t regarded as a discrete

entity/object than can be codified and separated from people.
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Instead, knowledge is inseparable from human activity. This
activity is to some extent knowledgeable, involving the use and/or
development of knowledge.

Hislop (2005:28-29)

The difference between the objectivist and the practice-based epistemology
of knowledge is described by Brown & Duguid (1991) as “a canonical practice
and a non canonical practice”. In the canonical practice, workers in an
organization work “by the book”. In a noncanonical practice the workers
socially construct new knowledge by shared narratives and stories. Brown and
Duguid claim:

..the actual non canonical practices of interstitial communities are
continually developing new interpretations of the world because
they have a practical rather than formal connection to that world.
Brown & Duguid (1991:52)

The ideal outcome of knowledge management is that ‘people manage
knowledge as part of their daily business without thinking of it as an extra
task’ (Collison and Parcell, 2001:23). The authors illustrate this with the
competence model.

Effort

Conscious
competence

Conscious
incompetence

Unconscious Unconscious
incompetence competence

A\ 4

Time

Figure 4: Competence Model, Collisson & Parcell, 2001
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In this model people are unconsciously incompetent until they become aware
that they are incompetent. Then they start learning by using tools and
resources to improve their knowledge until they become consciously
competent. The last stage is where the internalisation is complete and people
are unconsciously competent. The knowledge becomes tacit and changes the
information in experience (Weggeman, 2000:39). The ultimate aim of
knowledge creation and knowledge sharing is to enable people to become
unconsciously competent (Collison and Parcell, 2001: 26).

This case is about the use of knowledge management in higher education to
enhance the pedagogical use of ICT in education. The knowledge that
teachers have about the use of ICT in education, their beliefs and attitudes as
a result of that knowledge leads to a certain behaviour in the use of ICT in
education. The objective in the ICT coach network was to change the
behaviour of teachers in such a way that they independently were able to
develop the use of ICT in their teaching practice. The literature about
knowledge, attitude and behaviour therefore is explored in the next section
to provide a basis for understanding how the ICT coaches shared and created

knowledge about this subject.

3.3.2. Knowledge, attitude and behaviour

Bircham (2003:19) researched the behaviour of people in the process of
knowledge sharing. She claims that someone who shares knowledge must have
a stimulus or invitation to share that knowledge, e.g. a question from a
colleague or a request from the management. The author argues that the
attitude of someone who receives knowledge is dependent on the way this
question is asked (for example an open or a closed question). The
corresponding answer affects the attitude in relation to the received
knowledge. The relation between knowledge, attitude and behaviour has
been researched in different fields of practice. Research has been done about
the influence of marketing and communication to change knowledge, attitude
and behaviour (Van Woerkom and van Meegeren, 1991; Floor and Van Raay,
2002; van Riel, 2001; Pol, Swankhuizen & Van Vendeloo, 2009). In health care,

research has been done on how knowledge and attitude changes the

Knowledge Sharing, Change and Implementation of ICT in Education in a University.
Herman Schimmel, June 2013

55



behaviour e.g. to prevent obesity (Baranowski et al, 2003) or the relation

between knowledge sharing and attitude (Bircham, 2003).

Pol et al (2009) state that there are two kinds of behaviour: automatic
behaviour and planned behaviour. At least 95% of our behaviour consists of
automatic behaviour, that is behaviour that we perform without thinking.
Moederschein (2006:15) explains this with the example of walking. We don’t
think about how we walk and where to put our feet. We do that
automatically. Thinking about it would cost too much energy. Both automatic
and planned behaviour can be changed with communication, for example
mass communication can inform people about innovations in society
(Moederscheim, 2006:12). It is important that the sender of the message is
trustworthy to the receiver to influence their beliefs. ‘False’ beliefs can be
held about the way we see the world is seen and these ‘false’ beliefs may
influence behaviour (Hartley, 1993:7). Booth-Butterfield (2007) writes that
one can speak of persuasion when the sender is trying to change the receiver
and that communication is used to change a receiver’s attitude. He defines
attitude as the judgement of a thought about something. He refers to the
MODE model of Fazio (1986). According to Fazio (1990:77) attitudes
sometimes relate to subsequent behaviour and there is some understanding in
literature of just when that ‘sometimes’ is, but too little attention has been
given to how attitudes guide behaviour. Fazio (1990:78) writes that much of
our behaviour is spontaneous and not all of our behaviour is the result of
reflective processes that lead to a planned outcome. His main argument is
that:

An attitude is viewed as an association in memory between a given
object and one’s evaluation of that object.
Fazio, R.H. (1990: 81)

The MODE Model (Motivation and Opportunity as Determinants of the attitude-
behaviour relation) was developed by Fazio (1986). The key to the model is
that attitudes must be activated from memory if the attitude is to guide

subsequent behaviour. His hypothesis is that the strength in which attitude
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objects are evaluated and associated in memory determines whether

attitudes are activated automatically when observing the attitude object.

Immediate
Attitude ___, Selective __,  perceptions ___ Definition of —>Behaviour
Activation Perception of the the event
attitude object
Norms —3> Deﬁrfitior? of
the situation

Figure 5: The MODE Model, Fazio, 1986

When a person encounters an attitude object his attitude is only activated if
his evaluation of the object is strongly associated in memory. The next step is
that the person has a selective perception (positive or negative) of the
object. This selective perception produces perceptions that are consistent
with the attitude. Normative guidelines may affect how a person defines the
event. Petty and Cacioppo (1986) developed a theory that also relates to the
way people elaborate an attitude object; the Elaboration Likelihood Model of
persuasion (ELM). The main question in this model is how attitude is changed
in the way a persuasive question is elaborated. Petty and Cacioppo (1986:127)
define attitude as ‘general evaluations that people hold in regard to
themselves, other people, objects and issues’. The basic argument of the ELM
is that information can be elaborated in two ways, either centrally or
peripherally.
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Figure 6: The Elaboration Likelihood Model, Petty and Cacioppo, 1986

In the first type of persuasion, the central route, the information is
elaborated rationally based on prior knowledge and personal responsibility
(comparable with planned behaviour). The receiver requires a great deal of
thought before he accepts the message. The second type of persuasion is
peripheral. Here the receiver is highly involved and motivated to elaborate
the information. However the content of the message is less important than
the perceived credibility or attractiveness of the source of information or the
context in which it is received determine the attitude and the behaviour
(compared with automatic behaviour). According to McQuail (2010: 517) the

model has limited predictive value but it helps to summarize and describe
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aspects of persuasion. Petty and Cacioppo suggest that attitudes formed
under high elaboration, the central route, are stronger than those formed

under low elaboration.

Martin Fishbein and leek Ajzen (2010) in their ‘Theory of Reasoned Action’
have developed the relation between attitude and behaviour. Their
fundamental argument is that a person’s attitude is formed by their beliefs
about performing a particular behavioural act. In this theory they identified

the determinants of behaviour. They argue that:

...human social behaviour follows reasonably and often spontaneously
from the information or beliefs people possess about the behaviour
under consideration.

Fishbein and Ajzen (2010: 20)

Fishbein and Ajzen developed a model (see figure 7.) that consists of three
types of beliefs that are distinguished with the performance of behaviour. The
individual and social background that people have and their knowledge

determine how people believe they should behave.

) attitude
BBeliers.  Toward the i :
Behavior Copyright € 2006 Icek Ajzen
Behavior
Perceived
%?a?igi?sl Behavioral
Control
Actual
Behavioral
Control

Figure 7: Model of Reasoned Action, Fishbein and Ajzen, 2010

The first is Behavioural Beliefs. When people believe that there are negative

or positive consequences of their behaviour, they form an attitude toward
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personally performing the behaviour. If this perception is more positive than
negative, they will show a favourable attitude. Secondly, interaction with
other people may result in an attitude that is a perceived norm of the belief
an individual has about the beliefs of the people the individual interacts with,
the Normative Beliefs. People may perceive social pressure if the majority of
the people they engage with disapprove of the behaviour. That is because we
have a clear idea how others in our environment expect us to behave and that
the norm of the group we belong to tells us how to behave (Hartley, 1993: 84)
The last and third determinant is Control Beliefs. This is where people form
beliefs about personal and environmental factors. These beliefs guide
individuals towards the intention to perform behaviour or the performance of
the behaviour. The general rule of this model is:

....the more favourable the attitude and perceived norm, and the
greater the perceived behavioural control, the stronger should be the
person’s intention to perform the behaviour in question.

Fishbein and Ajzen (2010: 21)

Fishbein and Ajzen argue that attitude can be classified into four broad
categories: Affect, that is a person’s feeling, emotion towards an object, a
person or an issue; Cognition, which refers to a person’s knowledge of an
object; Conation, that is the behavioural intention and action that a person
has to an object or an issue; and Behaviour, the observed overt acts. Fishbein
and Ajzen replace these categories with other terms, for example: ‘attitude’
for affect, ‘belief’ for cognition and ‘intention’ for conation, intentions to

perform various behaviours.

Intentions may be viewed as a special case of beliefs, in which the
object is always the person himself and the attribute is always a
behaviour.

Fishbein and Ajzen (1975: 12)

Ajzen & Madde (1985) suggest that there are many factors that can influence
and interfere with control over intended behaviour. These can be internal

such as skills, abilities and knowledge, but also external such as time,
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opportunity and the extent to which people are dependent on the cooperation

of other people in this behaviour.

In relation to the change of behaviour, two concepts of knowledge
management are explored in this chapter: networks and communities of
practice. The ICT coach network in this case was established with the
objective to develop a community of practice to enhance the use of ICT in
education. In the next section the literature about knowledge networks is

explored.

3.4. Defining knowledge networks

In this case study, teachers of a university were asked to act as ICT coaches
and participate in a network of ICT coaches. When people meet together,
either face-to-face or virtually to exchange ideas or work together, terms are
used like networks, communities of practice or social networks. This section
examines the concepts underlying these terms and whether there are
similarities or differences between them. Van Aalst (2003: 34) defines
networking as ‘the systematic establishment and management of internal and
external links (communication, interaction and co-ordination) between
people, teams and organisations (,,nodes“) in order to improve performance’.
The terms systematic and management would suggest that networks are
deliberately setup with a predefined objective. However Sliwka (2003: 51)
argues that networks are more or less hierarchy free institutions that do not
depend on traditional top-down administration. Dalin (1999: 348) defines
networks as ‘temporary social systems in which individuals can gain maximum
informational gains with minimal effort’. According to Sliwka (2003:58)

networks are usually open constructs that grow over time.

3.4.1. Characteristics of a network

The term network, especially the term Social Network, is often used
nowadays on the Internet. Social Networks always seem to be associated with
Internet applications like LinkedIn, Facebook, You Tube and Twitter. Those
online networks can be very important for people to create a sense of
belonging to certain groups. Notley (2009) researched social networks of

teenagers in Australia considered ‘at-risk’ of social exclusion. Although the
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teenagers in her study used these online social networks to connect with their
offline social networks, the study showed that the participants developed new
social networks based on shared interests. The study highlighted the social
inclusion value of the use of online social networks. This case study focuses on
networks, either face-to-face or virtual, as a construct for learning,

knowledge creation and sharing.

According to van Aalst (2003:35) the reasons why networks are so attractive
are:

* Networks open access to a variety of sources of information.

* They offer a broader range of learning opportunities than is the case
with hierarchical organisations.

* They offer a more flexible and, at the same time, more stable base for
co-ordinated and interactive learning than does the anonymity of the
market.

* They represent mechanisms for creating and accessing tacit knowledge.

Some networks can sustain for a long time, other only have a short-term
objective. For Dalin (1999:349) networks have four functions. Networks can
connect like-minded people to innovate or to lobby certain ideas (political
function). Networks allow people to exchange information beyond normal
hierarchy routines (Information function). When people are isolated, networks
can offer opportunities for collaboration and knowledge exchange
(psychological function). Finally, networks can offer opportunities to enhance
skills that are normally not offered in organisational training routines (skills
function). Perkins (1991) emphasises that a key condition for successful
networking in education is the social construction of knowledge. Networks
that have elements of social constructivism contain construction kits, which
are classic parts of settings for learning. Social constructivist learning
environments should have information banks or links to those information
resources and they should place control in the hands of the learners. A main

aspect of social constructivism is when learning takes place in peer to peer
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communication and the creation or construction of meaning in a knowledge

network.

Buchberger et al (2005: 281) suggest a number of key success factors for
networks. Networks should have a common and shared purpose for the
participants and enough support should be given for all participants to create,
utilise and transfer knowledge. Furthermore social construction of knowledge
is a key condition. All participants should have easy access to information;
channels of communication should be established to maintain collaboration

and conversation.

When networks grow it is more difficult for members to maintain strong ties
with a significant number of network participants (Hislop, 2005:244). This is
what Burt (2000: 373) identifies as the network constraint. Network constraint
is the extent to which a person’s network is concentrated with people who
have overlapping knowledge and information (redundant contacts). Burt
(2000) identified three more dimensions to characterise inter-personal
networks. Network hierarchy describes the extent in which a network is
formed around a minority of contacts. In organisations the hierarchical
network is often built around the boss. Another dimension is network size, the
number of contacts in a network, and the last dimension is network density.
Network density is the average strength of a connection between contacts.

.......... strong connections between contacts increase the
probability that the contacts know the same information, and the
direct connections eliminate opportunities to broker information
between contacts.

Burt (2000:374)

However strong connections are not enough to know the same information. A
knowledge network is driven by the need of practitioners to find solutions to
practical problems and exchange knowledge (van Aalst, 2003:36). Often the
term knowledge network is used when the focus in a network is on social
relationships to create knowledge in organisations. Phelps et al (2012) define
a knowledge network as:
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A set of nodes - individuals of higher-level collectives that serve as
heterogeneously distributed repositories of knowledge and agents
that search for, transmit, and create knowledge - interconnected
by social relationships that enable and constrain nodes’ efforts to
acquire, transfer, and create knowledge.

Phelps, et al (2012: 1117)

Phelps et al (2012) identified three types of knowledge-related outcomes:
first knowledge creation which refers to the creation of new knowledge;
second knowledge transfer, which refers to the efforts of people to share
knowledge with a receiver and the receiver’s efforts to acquire this
knowledge, and third knowledge adaption, the use and implementation of

knowledge in the organisation.

Within a network, members can take a different position towards other
members in the network. The strength of interpersonal connections (ties) is
the extent to which an individual is connected with other members in the
network and can be seen as pipes through which information and knowledge
flow in a network (Singh, 2005). Nowadays connections with others in a
network are seen as ‘friends’. The way Facebook (www.facebook.com) is built
is a good example of that. A basic principle in such a social network is that if
two people have a friend in common, then there is an increased likelihood
that they will become friends themselves in future (Easley and Kleinberg,
2010:48). Strang and Tuma (1993) found that persons with more ties to prior
adopters of innovation, for example innovation in the use of ICT in education,
are more likely to adopt new knowledge. A central position in a network can
also influence a more positive adoption of innovation (Nerkar and Paruchuri,
2005). The density of a network, that is the extent to which people are
connected in a network, determines how knowledge is transferred in
networks. High density in a network increases knowledge transfer and
enhances learning (Morrison, 2002). Higher density in social networks give
members greater access to and use of information (Lin, 1999:31). Research
had shown (Phelps et al 2012) that strong interpersonal ties in a network are

more effective than weak ties in enhancing knowledge transfer and learning
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because tie strength can increase the transfer of complex, tacit knowledge
(Centola and Macy, 2007: 726). The efficiency of knowledge transfer between
members in a network is also dependent on their geographic distance. Bell
and Zaheer (2007:970) argue that knowledge tends to be more homogenous

within a geographic region than across regions.

The positive effects of knowledge networks relate to improved knowledge
transfer and learning (Schdnstrom, 2005:19). However there are also negative
aspects that relate to network size. In large networks the efficiency of
communication is reduced if the path in the connection between two
members is too long (Hansen, 2002:233). In large networks, especially the
ones that are entirely built online, the social ties are weaker and it takes time

before a common language is developed (Boland and Tenkasi, 1995: 352).
3.5. Defining Communities of Practice

3.5.1. Introduction

A potentially powerful approach to support knowledge sharing and creating in
organizations in the field of knowledge management is argued (Wenger 1998,
Brown, 2005) to be the concept of learning communities or communities of
practice. According to Wenger (2003) learning is the essential purpose of a
community of practice (CoP) and the most important reason to establish CoPs
is because people are in need of knowledge (Huysman and de Wit, 2004). In
this section the main concepts of learning communities or communities of

practice (CoPs) are explored and the way CoPs are established and developed.

3.5.2. Learning Communities

Before explaining the main concepts of a community of practice it is
necessary to define what a learning community is. In their framework of a
learning community, a community of inquiry, Garrison and Anderson (2003:27)
argue that individual knowledge construction is shaped by the social
environment. In their view this community of inquiry consists of three

elements: cognitive presence, social presence, and teaching presence.
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Figure 8: Community of Inquiry, Garrison and Anderson, 2003

Cognitive presence is defined as ‘higher-order thinking and learning’; it is the

extent

...to which learners are able to construct and confirm meaning
though sustained reflection and discourse in a critical community

of inquiry.
Garrison, Anderson, and Archer (2001:11)

Social Presence is the ability of participants to project themselves as
personalities. Greenhow (2011:8) argues that social belonging and
connectedness in educational settings give better results for learners.
According to Garrison and Anderson (2003:50) the social presence in a
community is important to make collaboration and critical discourse possible.
This may be problematic in an online environment because non-verbal
‘communication is not possible. In that case, participants have to use written
communication to be socially present. That means that it is important to
compensate for the fact that body language and spoken communication is
absent through other forms of expression. For example, so called ’emoticons’
can express a participant’s feeling of happiness or sadness. Garrison and
Anderson (2003:51) use three categories of social presence: Affective

(emotions, humour), open communication (asking questions, expressing
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agreement, referencing to other’s posts), and cohesive communication
(addressing of referring to participants or group by name, greetings, closures).
However Salmon (2002:20) argues that the lack of face-to-face and visual
clues in online participation is a key ingredient of success rather than a
barrier. There are more opportunities for participants to get to know each
other because participants can access online communities in any time and at

any place.

The third and last element in the community of inquiry, teaching presence, is
about the need for somebody to facilitate, and moderate. Teaching presence

is...

....... the design, facilitation, and direction of cognitive and social
processes for the purpose of realizing personally meaningful and
educationally worthwhile learning outcomes

Anderson, Rourke, Garrison and Archer (2001:5)

3.5.3. Defining a Communities of Practice

Lave and Wenger (1991) introduced the concept of communities of practice as
a social environment where learners participate in the work process, not just
by acquiring knowledge but by being active participants. In their
conceptualization of Legitimate Peripheral Participation they describe
observations of different apprenticeships...

....... where learners inevitably participate in communities of
practitioners...and where.... the mastery of knowledge and skill
requires newcomers to move toward full participation in the socio-
cultural practices of a community.

Lave & Wenger (1991:29)

Wenger made a definition of Communities of Practice, which is commonly

used. He defines communities of practice as:

Groups of people who share a passion for something that they

know how to do, and who interact regularly in order to learn how
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to do it better.
Wenger (2004:2)

Wilson (1995:27) argues that communities of practice are places where people
work together, support each other, and where they undertake problem-
solving activities. Brown and Duguid (1991:41) identify CoPs as a concept for
‘learning-in-working’, as a bridge between learning and innovating. A
community of practice differs from a project team or work group in an
organization because a project team has an assignment and when this
assignment is done the project ends. However a community of practice may
continue unofficially beyond its original practice (Wenger, 1998:96). In this
study the definition of Wenger is preferred because by using the word
‘regularly’, he argues that there has to be frequent contact between

community members in order to learn from each other.

3.5.4. Characteristics of Communities of Practice
A structural model for a community of practice was given by Wenger,
McDermott and Snyder (2002:27-40). They identified three structural

elements of a CoP.

The first element is the Domain. This is the fundament of the community of
practice. It sets the boundaries to what the participants decide to share and
which activities should be done. The domain is no abstract field of interest
but consists of important issues or problems that are relevant to the
members. If the domain does not inspire the members then the CoP will not
function. If the members have no commitment about the domain then the
community will just be a group of friends who come together. Although it is
not necessary that the domain relates to the organisation, the most successful
CoPs are those which combine the passions of the participants with the needs

and goals of the organisation.

The second element is the Community. These are the people that have a
relationship which is built on mutual respect and trust. Every member will
bring in his or her own individual identity in relation to the community. It is

paramount that members expect reciprocity when they join the community.
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They are mainly motivated by benefits with regard to their own work and
their position in the organisation in order to improve their career prospects,
to make their work easier or to improve contact with colleagues (Zboralski,
2009: 98)

The third and last element is the Practice. This is a set of frameworks, cases,
stories, theories, models and lessons learned. Within the practice of the
community the members explore the latest developments in the domain. The
practice is also a set of socially-defined ways of doing things in the specific
domain. Making knowledge explicit is not a goal in itself but it should be an

integral part of the community.

To determine whether a community of practice is successful or not Wenger
(1998), described the characteristics that make a community actually a
community of practice. Wenger developed the doughnut model of knowledge
management (figure 9). This model consists of three elements with
fundamental characteristics of a community: Domain, Community and

Practice.

Performance
Domain Stewarding
Communities Sharing
Practices Learning
Strategy

Figure 9: Doughnut Model of Knowledge Management, Wenger, 2004

3.5.5. Establishing Communities of Practice
There is some debate in the literature about whether CoPs should be set up
and managed or whether they must just emerge. Wenger, McDermott and

Snyder (2002) state tha