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As one subfield of Technology-Enhanced Learning, Information and Communication
Technologies (ICT) use for learning has been gaining increasing attention in recent years.
Although the validity and effectiveness of general ICT use has been studied by researchers
around the world, previous methodological approaches can be criticized for considering data
out of context without regard for several key factors that can affect study results. One such
factor is social interaction, which has been taken for granted, yet will automatically occur in
most Technology-Enhanced Learning Environments (TELE). Little information has been
provided in these studies about the contexts and complexities of other key environmental
factors such as activities, roles, and relations that characterize and differentiate specific
processes of interaction between the environment and people (Bronfenbrenner, 1979,
Kirshner, 2005, Engestrém, 2009).

In this thesis, Technology-Enhanced Learning in the context of technological, societal, and
cultural transformation is examined by focusing on ICT-Enhanced Learning Environments in
China. The transition of TELE's in rapidly growing China from 1985 to 2005 provide a
unique scientific opportunity to observe changes that would normally take many years to
occur in a relatively short period of time. The study results also could prove beneficial for
developing countries looking to use ICT to enhance their educational systems.

A development-oriented approach was used, which is also referred to as a systematic
historical-cultural approach in this paper. Through this approach, the activities, roles,
interactions and knowledge construction were analyzed as educational environments changed.
The author of this paper has wide-ranging and in-depth experience in ICT use in education
including policy making, university education, formal education, and informal learning. He
participated in many large-scale experiments in elementary schools, submitted reports to the
central government, and conducted research for three universities in the course of this study.
In the Introduction, issues with existing research on ICT use in education and the
development of the improved methodology used for this research are explained. Also, the
structure of thesis is outlined.

In Chapter 1, basic concepts and methodologies related to the study of TELE's are described.
Due to the complexities of educational environments, an ecological theoretical framework
and a systematic historical-cultural approach were chosen for this research. A context-aware
descriptive framework was employed with the goal of spreading local tacit knowledge from
the schools studied to other schools all over China.

In Chapter 2, a review of policy papers published and distributed by the Ministry of
Education of China and other related essays, reports and white papers is conducted. A
chronological record of the transition to TELE's is given. Core organizations and major
projects are identified. A cultural and systematic analysis of the roles of the core organization

listed as the "Central Educational Technology Center (CETC)" in this thesis, in implementing
a major national project, the Modern Distance Education Project for Rural Schools
(2004-2007) which was funded for more than 9 billion yuan, is detailed. The functions of the
CETC with regards to the varying infrastructural and environmental conditions across China
are discussed. The organizational structure and roles of national institutions in infrastructure
and digital resource development and distribution for TELE's in China are explored.

In Chapter 3, a meta-analysis of academic papers published in academic journals in China is
conducted. Universities' roles in human development and the promotion of TELE's along with
the paradigm shift of studies of educational technology in China are examined.

In Chapter 4, a large-scale project implementing TELE's in primary schools is reported in
detail, describing and interpreting the roles, interactions and changes of practitioners as they
enter new TELE's. Comparative analysis of test results of 5442 students shows that the
achievement scores of the experimental group (3048 students) was 70.5+15.6, which is
significantly higher than that of the control group (2394 students) (59.2+16.9). The
reflections and teaching plans of teachers participating in the project are analyzed to
determine how TELE's affected them. The results show that design of a Teacher-guided
Learner-centered Learning instructional structure is iteratively developed and widely
employed with the goal of supporting self-guided learning by children in a classroom which
helps to improve student achievement. The findings from qualitative data also show that
custom resource building, personalization of instructional models for teachers, and
adjustment of school management models are particularly important. The results show that
sustainable implementations of TELE's cause teachers to become more research-oriented and
the organizational structures of schools tend to change.

Chapter 5 presents an experimental study of computers supporting collaborative learning
conducted at a conference in 2007. Main attendees are bloggers and the others are reporters
and journalists. Attendees listening to live audio casting of the conference proceedings were
able to send messages to a large screen in the conference hall visible to participants watching
live presentations. Message sizes were limited to 200 characters and the main display screen
only showed 3 messages at a time, refreshing with new messages every 2 seconds. Filtering
was used to prevent the posting of derogatory language. People could participate in this
messaging system with 7 different kinds of instant messages tools including Google Talk,
MSN Messenger, QQ, Skype, standard web browsers, and the SMS/WAP features of Chinese
cell phone service providers. During the course of the 2-day conference, 3506 messages were
contributed online. This study demonstrated how the availability of a ubiquitous network in a
learning environment can facilitate communication among participants. Further analysis of
the factors that contribute to effective communication in ubiquitous network systems like this
could prove effective for other TELE's .

In this study, the cultural environment of Technology-Enhanced Learning and two
experimental studies in China are introduced and features of TELE's were explored. This
thesis provides a systematic historical-cultural framework for context-appropriate research
that takes into account the dynamic and diverse cultural elements of learning environments.
The results of the two experimental studies in introduced in this thesis provide a set of
practical methods to examine elements and interactions, which include activities, roles and
knowledge building, in learning environments have the potential to be widely applied in the
field of education.
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