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Executive Summary

Executive Summary

Research Background

The Second International Information Technology in Education Study (SITES) is an international
comparative study carried out across twenty-six countries and regions. The research project is conducted
under the auspices of the International Association for the Evaluation of Educational Achievement (IEA).
The Hong Kong component of SITES is coordinated by the Centre for Information Technology in School
and Teacher Education (CITE) at the University of Hong Kong and funded by the Quality Education Fund
(QEF).

Research Objectives

The study aims to collect information on the application of information and communication technology
(ICT) in school education for international comparison. This includes ICT-related curriculum goals and its
Jevel of implementation, the availability of hardware, software and network facilities in schools, staff
development, the organization of ICT coordination in schools and difficulties encountered. The research
also focuses on how teachers and students use ICT in teaching and learning both in school and at home, as
well as their self-evaluation of their own ICT competence. Results from the research will serve as reference
for school principals, teachers, policy-makers, professionals and educational institutions, and provide a
basis for in-depth discussion of the development of ICT in education in Hong Kong.

Research Tools, Sampling and Data Collection

“
SITES has designed four types of questionnaite for the research: the Principal Questionnaire, Technology
Coordinator Questionnaire, Student Questionnaire and Teacher Questionnaire. We distributed the first two
types of questionnaires to all the schools which use ICT for teaching and learning and obtained a response
rate of 74% (317 copies) from secondary schools and 70% (218 copies) from primary schools. We then
selected 60 schools from among the respondents to our initial survey and sent them the Student and Teacher
Questionnaires. The return rate for the Student Questionnaire was 92% (1646 copies from P6, 2238 copies
from S2, 2281 copies from S4 and 1702 copies from S6) and 72% for the Teacher Questionnaire (1398
copies from primary school teachers and 2370 copies from secondary school teachers). The International
Steering Committee stipulated November to December, 1998 to be the data collection period for the
Principal and Technology Coordinator Questionnaires. Data collection for the Student and Teacher
Questionnaires was conducted in February 1999.

ICT-related Curriculum Goals and Pedagogical Practice Paradigms

Many countries have already drawn up their master plans for the development of ICT in education, the
emphasis of which is to develop in the younger generation, the competencies required of citizens of the
information era. This includes: the capabilities for life-long learning, (such as taking control of one's own
learning, setting one's own learning goals and paths, and monitoring learning progress), the ability for
autonomous learning and to engage in open-ended learning tasks which involve collaboration and
communication with peers and experts. New pedagogical practices, such as innovative ways of organizing
classroom learning, new roles for teachers and improved evaluation procedures, are hence indispensable for
the attainment of these new goals. One of the emphases of SITES is therefore to understand the impact of
ICT on the overall development of school curriculum, and to investigate if any pedagogical practice
paradigm shift has emerged during the process. As this research focus is unprecedented in any international
comparative study, the definition of an "emerging paradigm" is still in its initial exploratory stage. In the
present study, an emerging paradigm is understood as the educational goals to develop students' capacities
for self-learning, problem-solving, information seeking and analysis, critical thinking and the ability to
communicate, collaborate and learn via the Internet.
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Responses from the Principal Questionnaires reveal a strong correlation between the use of ICT and the
school and classroom cultures of that country. The policy goal of having "teachers use computers for
instructional purposes " gained greater significance in Hong Kong, Belgium, the Czech Republic, France,
Israel, Italy, Japan, Singapore, South Africa, Thailand and Slovenia. Canada, the Scandinavian countries
and most of the European countries participating in the study, on the other hand, focus more on enabling
students to use computers as supportive learning aids. They have chosen to cultivate in their students the
ability to "process and analyze information”, "use e-mail for communication" and "gain access to external
databases via the Internet" as their policy goals.

Both in Hong Kong and across all countries, the prevalence of emerging pedagogical practices in classes
using ICT is higher than that in other classes, indicating promising beginning of a pedagogical paradigm
shift. In secondary schools, the overall median for the presence of 'student-centered pedagogical practice' is
close to 0%, while the median for such practices realized through ICT approximates to 20%. Large
dispersions, however, are found among Hong Kong schools regarding the prevalence of ICT-realized
pedagogical practices, with the percentages of using ICT to implement 'student-centered practice paradigm'
ranging from 0% to 100% among schools. Better communication and coordination among schools
regarding the use of ICT in teaching and learning will expedite the paradigm shift in pedagogical practices.
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The present situation of secondary and primary schools in HK adopting “student-centered pedagogical
practice” and the situation realized through the use of ICT
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Student:Computer Ratios and Computer Peripherals

The highest provision of computer facilities are found in Canada, New Zealand, Singapore and Norway,
with student:computer ratios of 18:1 or lower. The Russian Federation, most of the East European
Countries, China Taipei, Hong Kong and Japan reported relatively higher student:computer ratios at both
primary and secondary levels. In Hong Kong, the ratio is 36:1 in secondary schools, and 53:1 in primary
schools. In terms of the quality of the ICT infrastructure, Singapore and Hong Kong stood out as the school
systems equipped with the most sophisticated computers, where more than 80% of their computers were
installed with powerful processors, operating systems and multimedia capability. For most other countries,
the average percentages of computers with multimedia capability were only about 50%, 40% and 25% at
the primary, lower secondary and upper secondary levels..

Regarding computer peripherals, Hong Kong has an exceptionally high availability of video projectors and
LCD panels, both being above 50% for secondary schools, compared to the international averages of 30%
and 15% respectively. These findings reflect that Hong Kong teachers tended to use computers for whole
class teaching through multimedia presentations. Moreover, none of the 510 primary and secondary schools
surveyed were equipped with peripheral devices for disabled students, while out of the 25 special primary
schools surveyed, only four have such devices installed. The results pointed to the need to boost the use of
IT to assist students with special needs in Hong Kong.

Networking and Communications

The majority of the schools surveyed do not have their computers connected to a local area network. Only
17%, 33% and 34% (compared to the international averages of 42%, 52% and 57%) of the computers in
primary, Lower secondary and upper secondary respectively were connected to local area networks, ranking
Hong Kong relatively low on the international scale.

rates regarding Internet connection (10%) when compared to other countries (international average is 59%).
Worse still is that among the 218 computer-using primary schools surveyed, of those school that does not
yet have the access, 34% of them have no plans to install Internet facilities before the year 2001.

_The Internet is a powerful learning tool, However, Hong Kong's primary schools have one of the lowest

Software Provisions and Pedagogical Applications

Compared to other countries, Hong Kong schools have less variety in their provision of computer software,
most of which were designed for general use instead of subject-specific teaching purposes. The majority of
school principals and technology coordinators consider the lack of teaching and learning software the main
obstacle in promoting the use of ICT in education.

Moreover, among the primary and secondary school teachers surveyed, less than 10% have conducted
computer-mediated learning activities in either computer rooms or classrooms. Only about 10% of the
sampled schools reported that their teachers have used e-mail or the Internet for teaching purposes.

Staff Development

In the survey, most school principals point out that teachers' lack of ICT knowledge and training are the
major barriers to ICT development in schools. In addition, over half of the technology coordinators
considered the low quality of the existing ICT training provision for teachers at primary, junior lower
secondary and upper secondary schools the main obstacles to ICT development. The research also finds that
most teacher training courses focus on basic computer operations rather than advanced computer skills and
subject-specific pedagogical applications.

1l



SITES HK Report

Technology coordinators, in particular those in primary schools, proclaim lower confidence in their ICT
pedagogical competence than technical competence. Compared to other countries, primary school
technology coordinators in Hong Kong demonstrated a lower self-confidence both in the application of ICT
and th. © -. of Internet in schools, while technology coordinators in secondary school proclaim lower
confidence in the appropriate integration of ICT in teaching and learning.

Teachers in Hong Kong generally felt that apart from word processing, they had not received sufficient
training to enable them to integrate ICT into their teaching. Training most requested by teachers includes
using multimedia in teaching (about 66%), word processing (about 57%), designing and writing software
for teaching purposes (about 51%). This indicates the teachers' preference for using ICT as a teachers' tool.

Strategies for the Implementation of ICT in Schools

In Hong Kong, only 39% of the primary school principals and 42% of secondary school principals indicated
that their schools had drawn up an explicit ICT policy plan, a relatively low rate compared to the
international averages of 52% and 50% respectively. The most common component in the ICT policy of the
schools in Hong Kong concerns staff training and development. Items like Internet policy and equity of
access to use computers in primary schools, and the policy for the application of ICT in teaching for the
current and future school year in secondary schools, were less found in Hong Kong than other countries. In
general, primary and secondary school principals in Hong Kong have positive expectations for the
implementation of ICT in education, even though their enthusiasm about average or relatively low
compared to that of other countries.

In terms of administrative usage, Hong Kong reached the international average, with more than 70% of
primary schools and 80% of secondary schools using computers both for keeping students' records and
monitoring their progress and for managing school resources. However, the use of computers to manage
library resources was lower in Hong Kong's primary schools than in other countries.

Organization of ICT Coordination in Schools

According to result of the Principal Questionnaire, only 7% of primary schools and 9% of secondary
schools revealed that they did not have any one responsible for the coordination of ICT in schools, while
most of the surveyed schools have teachers or committees involving teachers to coordinate ICT work. More
than 48% of the principals indicated the presence of an ICT coordinating team consisting of an average of
five members in their school. 12% of the surveyed principals also reported the involvement of school
principals or senior administrative personnel in the coordination of ICT in their schools. Furthermore, the

employment of a full-time technology coordinator was reported by 15% of primary school principals and
8.4% of their secondary counterparts.

Results from the Teacher Questionnaire revealed that 7% of the primary and 6.3% of the secondary school
teachers participated in the coordination of computer hardware and software in their school. 11% of primary
and 13% of secondary school teachers have also assisted their colleagues in using ICT in teaching. This
indicates that the formation of a collaborative culture among teachers in ICT usage had already started.

iv
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Ownership of Computers and Internet Facilities at Home

The percentages of computer ownership at home for students from P6, S2, S4 and S6 are 51%, 72%, 82%,
91% respectively, and 87% and 91% for primary and secondary school teachers respectively. Among those
who own computers at home, 37% of P6 students, 49% of S2 students, 58% of S4 students, 67% of S6
students, 63% of primary school teachers and 71% of secondary school teachers also had their computers
connected to the Internet. On the other hand, the large difference in the percentage of students owning
computers among schools is especially apparent at the primary level, with percentages ranging from 4.2%
to 97% for P6 among the school.
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The percentage of teachers and students owning computers

ICT Competence and Source of ICT Knowledge

Percentages of students who indicated competence in basic computer operations ranged from 75%, 83%,
84% to 88% for P6, S2, S4 and S6 respectively. Students rarely use ICT as a problem-solving tool, with
only 6.7%, 7.2%, 8.5% and 9.6% of P6, S2, S4 and S6 students respectively claiming experience in this
aspect.

Results also revealed newspapers as a prominent source for acquiring new ICT knowledge for both students
and teachers. As the grade level increases, the popularity of newspapers as a means for students to acquire
ICT knowledge also increases, while that of television programs decreases. Most teachers did not report
feeling uncomfortable when students' ICT skills surpass theirs.
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Students said that they would seek help from friends and classmates when difficulty arose. The higher the
grade level, the greater was the number of students seeking help from the Internet and media, and the less of
them would ask teachers and parents for assistance. 6% of the P6, 11% of the S2, 17% of the S4 and 21% of
the S6 students would resort to the Internet for help when encountering difficulties, and the rate of which
was much higher than that of their teachers (only 5%), implicating that students have developed a stronger
inclination and habit to acquire knowledge from the Internet.

Conclusion

The objective of this international comparative study is to provide a foundation upon which we can develop
the vision and strategy to enhance development of effective ICT use in education in Hong Kong. This report
is released almost one year after the data collection which took place between the end of 1998 and the
beginning of 1999. Therefore, with fast developments both in Hong Kong and other countries, the situation
in many of the aspects surveyed may have already been altered. The research team would like to highlight
in this report that, although Hong Kong is a late-starter in terms of the establishment and implementation of
its ICT policies, its direction and goal is similar to that found in many other countries which is to engender a
pedagogical practice paradigm shift. At the same time, the study also discerns a positive attitude among
principals and teachers towards ICT, and discovers that many attempts have been made in schools to
experiment with the application of ICT in the emerging pedagogical practices. It nevertheless also exposes
how ICT has widened the gap between schools. We hope that the shortcomings revealed in this research
will catalyze educational development in accordance to the 21st Century Hong Kong Education Blueprint
where the implementation and integration of ICT into education will nourish a new generation of
progressive and life-long learners.
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Chapter 1  Background of the study

This chapter provides a description of the international and local contexts for the
SITES Study as well as information about its organization and funding,

International Context

Computer technology was first introduced to schools in the early 1980's. Along with the exponential growth
of technology in the society, the education system has also started to incorporate both information and
communication technology since the 1990's. How are different countries responding to these challenges?
What is the role of computers in schools? What kinds of curriculum initiatives have been introduced?

In response to these considerations, the International Association for the Evaluation of Educational
Achievement (IEA) conducted an international comparative study of 'Computer in Education' (CompEd) in
1989 and 1992. The study proceeded in two stages. Stage one collected information on the status of
computer use in education at three school levels (elementary, lower secondary and upper secondary). Stage
two comprises two parts. Part one was the extension of stage one, and investigated the use of computer over
time. Part two aimed at finding the relationship between policy, practices and outcomes with respect to
computers in education. Overall, the main goal of the CompEd study was to describe and analyze the status
of computer technology in education around the world.

During the last few years the need for implementing ICT into the classroom has become critical to the
mission of schools as we prepare students for living in the 21st century. Government agencies have put in
unprecedented efforts to ensure that schools are preparing pupils to meet the challenge and demands of the
information age. For example

- In 1996, the U.S. President announced a plan to connect all schools to "the information
highway by the year 2000", a policy objective that has also been adopted in Denmark, Japan,
Finland, the Netherlands, Portugal and Spain (Pelgrum 1997).

- In 1997, The Dutch government established experimental teacher training institutes to prepare
teachers for the "school of the future" in which ICT will play an important role
(Plomp et al. 1996).

- In April 1997, Singapore launched an ambitious plan to incorporate ICT into the school
curriculum.

- In 1998, The HK govemnment issued a five-year plan for integrating information technology across
the curriculum for enhancing the quality of education.

Thus we can foresee not only the approach of a boom decade in using ICT in teaching and learning. Recent
developments across the world have moved much beyond the vision of using ICT as a teaching and learning
aid. ICT has the potential to reshape the delivery of instruction and bring about changes in education --
transforming education in the industrial society to education in the information society. More updated
information concerning the actual situation in educational practices is therefore needed.
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Developments in Hong Kong

* Computers were first introduced in Hong Kong schools as a pilot scheme for the new HKCEE subject
Computer Studies at Secondary 4 & 5 levels in 1982 in 30 secondary schools. Two years later, the Director
of Education of the Hong Kong Government announced that a further batch of 75 secondary schools joined
the scheme. This brought the total number of schools equipped with computers to 105. In 1987, another
computer subject, Computer Literacy, was incorporated into the junior secondary curriculum which aimed
to provide students with some basic knowledge about computers and programming as well as some
awareness and skills in the use of computers as a business productivity tool. Two years later,

Computer Literacy and Computer Studies were introduced to special schools. In 1992, two new subjects
were introduced at the top end of the school system: AS-level Computer Applications and

A-level Computer Studies were implemented in Hong Kong Secondary schools.

Until 1997, computers were present in the school curriculum only as computer-related subjects at the
secondary school level. In 1997, the Chief Executive of the newly established HKSAR government
expressed in his first policy address a much broader vision and a stronger concern for ICT in education.
Since then a series of initiatives to encourage and support schools in using ICT across the school curriculum
to support teaching and learning have been launched in primary and secondary schools. This included the
provision of computers for secondary and primary schools, training for teachers, funding for software and
networking and the introduction of a pilot scheme in 10 primary schools and 10 secondary schools.

In May, 1999, the Education Department announced the allocation of 120 ICT coordinators for both
primary and secondary schools for the new academic year starting September 1999 and the plan to increase
the number of ICT coordinators to 250 in the 2000-2001 school year, Table 1.1 gives a summary of the key
events in the history of ICT developments in Hong Kong schools.

In November 1998, a five-year policy on Information Technology for Quality Education was released after
consultation. The document laid down a clear vision for promoting the use of IT in education. Both the
strategies and time line for the implementation were also included in the document.
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Table 1.1
Some landmarks in IT education in Hong Kong

10/1979 1" meeting of Computer Studies Task Force.

7/1980 1* meeting of the Computer Studies Subject Committee.

2/1981 lCDC1 endorsed the first draft version of the Computer Studies subject at the secondary 4-5
evel.

9/1982 Computers Studies was introduced in 30 pilot secondary schools.

12/1983 A task force was established by the Computer Studies subject committee to review and revise
the curriculum.

5/1984 The first HKCEE examination for Computer Studies was held.

6/1984 A separate inspection unit for Computer Studies was established within the Education
Department Inspectorate.

9/1984 Another 75 secondary schools joined the Computer Studies pilot scheme

7/1985 Computer Studies became a generally available subject open to all secondary schools

12/1986 Computer Education Centre of the Education Dept commenced operation.

9/1987 Computer Literacy was introduced in 70 secondary schools as a subject at secondary 1-3
levels.

9/1989 Computer subjects were first introduced in special education schools.
A second revision of the Computer Studies curriculum started

9/1990 Computers Literacy was implemented in another 30 secondary schools

9/1992 AS level Computer Application and A-level Computer Studies started implementation,

9/1992 A Computer Awareness Programme was introduced to eight pilot schools

12/1992 Upgrading computers to 4865SX (with Chinese and English Windows installed) for 315
secondary schools

9/1993 The revised syllabus for Computer Literacy was implemented.

9/1994 The programming language ‘BASIC’ was no longer taught in the HKCEE computer
curriculum. Only the PASCAL programming language was taught.

9/1996 The subject committees of the various computer subjects recommended to undertake a
comprehensive review of the curriculum

3/1997 Multimedia computers were first introduced to primary schools

4/1997 Consultation for the various revised computer curricula started

10/1997 The HKSAR Chief Executive expressed his commitment for a five year plan on IT in
education

4/1998 The list of 20 pilot schools for integration of IT across the curriculum was announced

5/1998 Installation of 15 computers in all primary schools started

5/1998 Establishment of multimedia learning centres in 100 schools was announced.

9/1998 IT Regional Support Section of the Education Dept. commenced operation

9/1998 ED Information Technology Resource Centre commenced operation

9/1998 A revised curriculum for AS and A-level computer subjects started implementation.

11/1998 The consultation on ‘IT for quality education: 5 year strategy’ was completed.

9/1999 A 6-hr Basic Computer Assisted Learning training course for about 15200 primary school
teachers started

4/1999 Establishment of IT Learning Centres in 46 prevocational schools and secondary technical
schools and a computer laboratory in each of the 27 prevocational schools commenced.

5/1999 IT coordinator scheme commenced in 120 schools.

8/1999 Initial cash grant to provide Basic Information Technology (BIT) training for all teachers
issued to schools.

9/1999 The second revision of Computer Literacy and the third revision of Computer Studies started
implementation in schools.

9/1999 The Computer Awareness Programme should be offered by all primary schools by
incorporating it into the school curricular activities
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It is clear from the above description that Hong Kong is still very much in a state of flux ywth regard to the
use of ICT in the school curriculum and the scene is literally changing everyday. At the time the survey was
conducted (November 1998), only 310 out of 829 primary schools indica‘fed that the scl‘lool has }.1a.d.any
experience of using computers for teaching and learning purposes, including extra-curricular activities.
Furthermore, of the computer using primary schools, more than 80% had used computers for less thar} 2
years while the majority of all secondary schools surveyed had used computers for at least 6 years. It is
important that we keep this context in mind when interpreting the findings from the SITES M1 Study.

The IEA and International Studies

The International Association for the Evaluation of Educational Achievement (IEA) is an international, non-
profit making, non-government association of educational research institutions with a permanent secretariat
located in Amsterdam, Netherlands. It was set up in 1959 as a cooperative network by researc}_lers wl}o were
interested in studying organizational and curriculum-related issues that cannot easily be invegtxgategl ina
single school system or country. There is a shared belief that naturally occurring differences in cumcplum,
educational organization and delivery among countries provides a ready-made "laboratory" for stuqymg the
relationships between these factors and student achievement. Each participating country or system is
represented on IEA by one of their leading research organizations. The institutional member of IEA for
Hong Kong is the Faculty of Education of the University of Hong Kong.

Since the establishment of IEA, a broad range of subject areas has been studied, including mathematics,
science, social studies, reading comprehension, writing, reading literacy, second language learning,
computers in education, classroom environment, civic education and pre-primary education. The number of
countries taking part has ranged from eight in the study of French as a foreign language to 45 in the Third
International Mathematics and Science Study.
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The Aims and Main Components of SITES
Aims

From the above descriptions of recent developments, it is clear that educational systems in many countries
are facing an increasing pressure not only to integrate the use of ICT in schools, but also to adopt and
implement educational programs that reflect new ways of learning in order to prepare citizens for the
information society. At this juncture, major questions confronting policy-makers, principals, teachers,
teacher educators, education related professionals as well as parents are: To what extent has progress been
made in realizing these reforms? Are there gaps between objectives and educational reality?

Which innovations exist and what evidence there is of their effectiveness? How is our education measuring

up to other countries with regard to its innovative potential? Is there anything that we can learn from the
experience of other countries in this regard?

In more concrete terms, the above questions can be translated into the following questions for which
empirically based answers can be sought:

- To what extent have education systems adopted and implemented objectives that are
considered important cornerstones of education in the information society?
How does this develop over time?

- To what extent is ICT facilitating the implementation of objectives that schools are intending to
realize?

- How, by whom and to what extent is ICT used in education systems, and how does this
develop over time?

- Which differences in ICT-related practices exist within and among systems and how can these
differences be explained?

- What is the impact of ICT on educational organizations, processes, and outcomes in different
education systems?

- Which innovative practices exist that may offer educational practitioners new targets within
their reach?

The Three SITES Modules

In order to seek answers to the above questions SITES has developed a three-stage scheme
(Anderson, Haider, Pelgrum & Wanatabe, 1997) with slightly overlapping time-schedules:

Module 1: a survey of principals and technology coordinators in primary, lower secondary and
upper secondary schools to furnish initial indicators for various aspects of ICT use in
schools (1997-1999). This module will be referred to as SITES M-1 in the rest of this
report;

Module 2: case studies of innovative pedagogical practices using ICT to provide a better
understanding of the nature of such practices and the preconditions that facilitate
exemplary ways of using ICT (1995-2001);

Module 3: asurvey at school, teacher and student levels to investigate the similarities and
diversities in ICT use in schools (2000-2005).

Module 1 Schedule

In 1997 the IEA General Assembly endorsed Module-1 and the International Coordinating Centre began its
operations. The pilot study for this module was completed by June 1998 and the questionnaires were
finalized by September 1998. Data collection started in November and was completed by December 1998.
Data entry, cleaning and initial processing was conducted during the first quarter of 1999 by the IEA Data
Processing Centre and the International Report for SITES was released on November 19, 1999.

wn
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Participating Countries

The study was designed as a survey among a representative sample of schoc_;ls in each country that
participated in the study. Schools were sampled at three levels in the e_ducatlon sy‘st_em: primary (I),
lower secondary (II), and upper secondary education (IIT). The countries that participated at each of these
levels are shown below:

School level

Country 1 II1

Belgium-French
Bulgaria

Canada

China Hong Kong

Chinese Taipei

SISISIS

Cyprus

Czech Republic
Denmark
Finland

France

SNISNISISISISIS

NS
<

Hungary

Iceland

Israel
Ttaly
Japan
Latvia
Lithuania

NISISISISISISISISISISISISIS IS =

ANENENEN

SISNISNISISISES

Luxembourg

New Zealand

'SEN

Norway

Russian Federation

Singapore v
Slovenia v
Slovak Republic
South Africa
Thailand

SISISISISISNIS

SISNISISISIS

ANEN

Organization and Funding of SITES Module 1

The International Coordinating Centre (ICC) of SITES M1 is located at the Centre for Applied Educational
Research (OCTO), University of Twente, in the Netherlands. The International Coordinator is

Dr. W J Pelgrum who has also coordinated the First IEA Computers in Education (CompEd) Study in 1989
and 1992. The International Steering Committee of the Study consists of Dr. R E Anderson (Chair, USA),
Dr. C Dede (USA), Dr. N Law (China Hong Kong), Dr. F A Oedegaard (Norway), Dr W J Pelgrum
(ICC-The Netherlands), Dr J Strakova (the Czech Republic), and Mr R Watanabe (Japan).

The sampling coordinator for the study is Dr C A O'Muircheartaigh from the University of Chicago.
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The funding for the international overhead of Module-1 was provided by:

- The Japanse National Institute of Educational Research (NIER), and the Ministry of Education,
Science, Sports and culture.

- The Norwegian Ministry of Church, Education and Research.

- The Dutch Science Foundation.

A further contribution to funding came from the participation fees provided by the participating countries.

Each of the participating countries is represented by a National Research Coordinator (abbreviated as NRC).
NRCs and their national research teams play a crucial role in the process of defining the study design and
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Organization of the Report

As the local survey extension of the Hong Kong SITES Study contributes to a deeper understanding of the
issues studied in SITES M1, we consider it more appropriate that the reporting on both the international and
local data be integrated to provide a more comprehensive understanding of the current status of ICT use in
Hong Kong. Further, in the description and discussion of research findings, we will present the key findings
from an international comparative perspective, highlighting how the Hong Kong results relate to the global
picture. We will also explore further into the Hong Kong data and triangulate the various sources of data for
a more complete picture where appropriate.

Chapter 2 provides an overview of the conceptual framework and main indicators for SITES M1 and the
local survey as well as the population definition and sampling design for the entire Study. Chapter 3
describes the ICT-related curriculum indicators used in the study and presents the survey results in terms of
ICT related policy and curriculum goals, pedagogical practice paradigms and learning outcome expectations
at the school leadership level. The status of ICT infrastructure in schools reflect the goals and priorities of
the leadership at various levels of the education system as well as affects the achievement of school goals.
Chapter 4 reports on the availability of hardware, software, internet access infrastructure, ICT related
learning opportunities and perceived implementation obstacles. Chapter 5 reports on the provision,
organization and nature of the staff development opportunities provided for teachers as well as the teachers'
perceived needs for such opportunities. Educational transformation will not occur simply because the
technology is available. What is more important is how various stakeholders view the role of ICT. Chapter
6 examines the goals and policies regarding the use of ICT in schools as well as teachers' and students'
attitudes towards the role of ICT in education. Learning does not take place only as planned by the school
curriculum. Both students and teachers can be autonomous learners and this is especially true in the learning
of IT knowledge and skills. As such, easy access to ICT facilities and the Internet becomes an extremely
important asset. On the other hand, inability to gain access to such facilities may become a serious form of
deprivation. Chapter 7 reports on the findings related to students' and teachers' access to computers and the
Internet from home. Chapter 8 gives a description of the teachers' and students' self-reported ICT
competence as well as their reports on instructional use of ICT from their own perception. The final chapter
reviews the key findings from the Study and makes recommendations on the implementation of ICT in
education in Hong Kong.
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Chapter 2

Research Framework and Design

This chapter gives an overview of the conceptual framework and main indicators
Jor SITES M1 and the local survey. Descriptions of the population definitions,
sampling, instrumentation and quality control measures are also presented.

ICT Use in Education and the Emerging Paradigm

One key question motivating the SITES Study is whether the use of ICT in education is accompanied by the

emergence of new pedagogical practices that would help transform education from a mode that is

characteristic of the industrial society to one characteristic of the information society. Table 2.1 contains an

overview of the expectations associated with each of these two educational paradigms as derived from a

literature review

Table 2.1

Expected changes from "education in the industrial society"” to "education in the information society”
(from Pelgrum et al., 1997)

A Education in the Industrial Society Education in the Information Society
ctor o . - . .
(traditionally important paradigm) (the emerging paradigm)
School - Isolated from society - Integrated in society
- Most information on school - Information openly available
functioning confidential
Teacher - Initiator of instruction - Helps students find appropriate
instructional path
- Whole class teaching - Guides students’ independent learning
- Evaluates student - Helps student to evaluate own progress
- Places low emphasis on - Places high emphasis on communication
communication skills skills
Student - Mostly passive - More active
- Learns mostly at school - Learns at school and outside school
- Hardly any teamwork - Much teamwork
- Takes questions from books or ~ Asks questions
teachers
- Learns answers to questions - Finds answers to questions
- Low interest in learning - High interest
Parent - Hardly actively involved in learning - Very active in learning process
process
- No steering of instruction - Co-steering
- No life-long learning model - Parents provide model
Source:

Pelgrum, WJ, ten Brummelhuis, ACA, Collis, BA Plomp, Tj, Janssen Reinen, IAM (1997). The Application
of Multimedia Technologies in Schools: technology assessment of multimedia systems for pre-primary
and primary schools. Luxembourg: European Parliament, Directorate General for Research.
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In SITES, the characteristics of education in the industrial society is labeled as belonging to the
"traditionally important paradigm" while those associated with the information society is labeled as
belonging to the "emerging paradigm". Emerging paradigm is used in preference to "life long learning"
or "constructivism", which are also popular labels, to avoid the myriad of connotations these may bring to
different readers.

Conceptual Framework

The main aim of SITES M1 was to collect international comparative statistical data so as to describe the
status of ICT use in schools at one point in time (end 1998). It was hoped that such data might shed light on
the way ahead in implementing ICT in schools. Four elements have been identified as most essential for
describing and comparing ICT related activities in education in the international study:

- Curriculum: What are the ICT related objectives that schools have adopted and what ICT
related opportunities are schools offering to students?

- Infrastructure: What ICT facilities are available in schools?

- Staff development: How do schools help staff to become capable of applying ICT?
What incentives are offered to teachers to encourage the acquisition of ICT related skills and
what training opportunities are available for teachers?

- Management and organization: What policies and other actions are taken by the school
management to support and facilitate ICT use? To what extent are school principals in favor of
ICT? Which financial arrangements are in place?

These four elements are interwoven with the central focus on curriculum and pedagogy.

In addition to the collection of school level data, the local Steering Committee for the Hong Kong SITES
Study decided to develop a local extension to the Study in order to collect information from teachers and
students in relation to home access and avenues for the learning of ICT, as well as their self-reports on own
ICT competence and ICT use at school for teaching and learning purposes. Such data would provide finer
grain information about the actual status and readiness of school in terms of ICT use for teaching and
learning.

ICT- ICT-
Infrastructure Staff development

Curriculum & / t
Pedagogy
Teachers’ ICT
—ED

Traditional and
emerging practices

Management and /
organization

regarding ICT

Students’ ICT
competence

Societal

support
E:] perspectives in the
international study

O perspectives in the
local extension study

Figure 2.1.
Main conceptual perspectives for SITES M1, international & local components.
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Indicators

Each of the four elements in the framework was elaborated further to develop measures that could serve as
indicators in the Study. These elaborations are detailed below.

Curriculum and pedagogy

Curriculum is defined as educational contents and processes offered to students and encompasses pedagogy
and instructional practices of teachers. When examining the curriculum, three levels are generally
identified: intended, implemented and attained. The intended curriculum refers to the curriculum schools
intend to realize and is generally described in terms of achievement targets and educational processes
defined at the national/system level. The implemented curriculum refers to the educational processes
happening in the schools and can be described in terms of learning opportunities offered to students. The
attained curriculum refers to students' learning outcomes derived from learning experiences at school.

In SITES M1, data for the intended and implemented curriculum were collected via the principal
questionnaire. With regard to the intended curriculum, two major indicators, namely emerging paradigm
and traditional paradigm, were distinguished. Further, the impact of ICT on the curriculum can only be
properly studied in conjunction with the general pedagogical paradigm of the school. A set of four sub-
indicators was thus developed: the presence of emerging and traditionally important paradigms in the
school as well as the contribution of ICT to the realization of these two paradigms. In addition, two further
indicators, the ICT related policy goals and the instructional objectives for ICT use in the school, were
developed.

With regard to the implemented curriculum, the core distinction of emerging and traditionally important
paradigms was sustained. The following indicators were developed: ICT related opportunities relevant to
the emerging paradigm, ICT related opportunities relevant to the traditionally important paradigm,
opportunities for using ICT applications and opportunities for using the Internet. In addition to the survey
items in the principal and technology coordinator questionnaire, items on the teacher and student
questionnaires that aim to gather information about ICT related learning opportunities in schools constitute
an important source of data for understanding the actual status of ICT related learning opportunities in
schools

Infrastructure

Infrastructure includes hardware, software, network connection and other physical resources that affect the
use of ICT. Indicators on the following were collected via the technical questionnaire:

- Hardware availability: "students per computer ratio",

- Quality and functionality of available equipment (including processor power, operating
systems, peripherals and access to the Internet),

- Software availability (including general purpose and school subject specific software),

- Location of computers.

The above indicators provide evidence of the integration of ICT in education as well as the strengths and
weaknesses of the infrastructure. These indicators will also provide important reference points when the
perceived obstacles are considered.

11
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Staff development

As Berman & McLauglin (1976) asserted, teachers are the major human resource and the key ingredient in
any change that takes place in a school. It is necessary for SITES to collect data on staff development at the
school level. Data will be solicited from both principals’ and technical questionnaires.

The staff development related indicators used in this Study are:

Staff development policies and the extent of their realization,

Availability of ICT related training courses inside and outside schools,

Perceived adequacy of staff development opportunities in terms of quantity and quality,
Perceived ICT related competencies of teachers.

1

Management and organization

Implementation of an innovation leading to institutionalization will not take place without administrative
leadership and organizational support at the school level and above. Educational leaders can stimulate and
steer ICT related development via the adoption of explicit policies and provision of incentives. Specific
indicators on management and organization support used in this Study include:

- The existence, content and perceived realization of ICT related school policies,

- Attitudes and beliefs of school principals towards ICT regarding student achievement, Internet
use, school management, life-long learning, importance of staff training and certification,

- Perceived obstacles to the realization of ICT related goals and priorities for external support

- School ICT support infrastructure.

Additional school level indicators

Apart from the above factors the following information were also gathered through the principals'
questionnaire:

- School characteristics: school size, gender distribution and school location,
- Personal demographic information of school principal: gender, age, and experience,
- Principals' reports of innovative pedagogical practices involving ICT use.

Home ICT access and ICT competence
In the students' and teachers' questionnaires, information were gathered on the following:

- Home ownership of computers

- Home access to the Internet

- Home ownership of computer peripherals

- Self evaluation of own level of competence in various ICT-related skills
- Self report on sources of ICT knowledge and help

- Self reports on use of ICT in teaching and learning activities at school

12
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Population and Sampling

IEA studies' central aim is to conduct "comparative studies that focus on educational policies and practices
in order to enhance learning within and across systems of education". Therefore most of the studies focus
on the measurement of students' achievement in school subjects. In order to provide a basis for comparison
with other IEA studies and for comparison with the student survey data to be conducted in SITES
Module-3, the SITES M1 population was defined in terms of the characteristics of students attending
schools that used computers for teaching and learning purposes, even though the school was the unit of
analysis in the study.

For the three populations equivalent to the upper primary, lower secondary and upper secondary
respectively, the target age was defined as 10, 14 and the final year of secondary education. The level
population for SITES M1 was defined as those schools containing the three grades that has the most
students of the target age. Further, in M1, population 2 was chosen to be the main population for
international comparison and all countries participating in the Study will be encouraged to participate in
population 2 if they cannot participate in all 3 populations,

Population definition used in the Hong Kong Study

Population 1

The three grades containing the most students of 10 year olds in the eighth month of the school year is
equivalent to grades primary 3 to 5. Since not all primary schools had access to computers for instructional
purposes at the time of the survey, a screening survey was first conducted on all 829 schools using the local
curriculum. It was found that only 310 of these schools used computers for teaching and learning purposes.
These 310 primary schools thus form the population 1 schools in the SITES M1 Study.

Populations 2 & 3

The three grades containing the most students of age 14 in the eighth month of the school year are
secondary 1 to 3 and thus coincides with the lower secondary school in the Hong Kong education system.
As for population 3, it was defined as the final grade of secondary education with the grade range being the
penultimate and final grade year of secondary education. However, in Hong Kong, both secondary 5 and
secondary 7 can be seen as the exit points for secondary education. Thus, in the current Study, the schools
containing the students of the population 3 grade range was defined as schools with students from
secondary 4 to secondary 7, that is, upper secondary schools. In Hong Kong, most secondary schools run
from lower secondary all the way to the upper secondary level. As all schools at the secondary level have
used computers for at least some instructional purposes and thus no screening test was necessary. Thus for
practical purposes, the population of schools in populations 2 and 3 can be taken to be the same although a
few schools are exceptions to this. There were 428 schools in the entire population of secondary schools,
excluding international schools and special schools.

Sampling and administration for the international component

In SITES M1, national centres participating in the study were required to submit national sampling plans
that contain detailed information about the population definition and sampling procedures. Base criteria for
national sampling was that schools using ICT should be selected on the basis of a probability proportional
to the number of students from the desired target population and that the minimum sample size should be
200.

In the Hong Kong study, a complete census of computer-using schools for all 3 populations was undertaken
for both the principal and technology questionnaires. The response rate is presented in Table 2.2.
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Table 2.2
The response rate for the principal and technology questionnaires for the SITES HK study.
f
Total number of I\;“‘.“b?r ?f hi:é?lzieéa? No. of schools
Population schools m rincipa . . returning both or Response rate
P {ati questionnaires questionnaires | 4o questionnaires
population returned returned
1 310 207 205 218 70.3%
2 417 298 299 312 74.8%
425 298 299 315 74.1%

Implications of the sampling design

An important implication of the sample design in SITES M1 is that all statistics reported on the
international component are proportional to the distribution of students in each population. Thus a statement
like "the percentage of school principals in ICT using schools that gave a particular answer" in this report
should be read as "the percentage of students in ICT using schools whose principal gave a particular
answer”. The more complex description is avoided to make easier reading but the reader is herby cautioned
to note its interpretation. In other words, all responses reported in this report are percentages weighted
according to the size of the school participating in the study.

Sampling and administration for the local survey

In view of the limited resources, it was considered adequate to collect information on teachers and students
from 60 schools for each of the three populations. Further, in order that further analysis of the four sets of
questionnaire data can be performed at the school level, only schools participating in SITES M1
international component were invited to participate in this local extension survey. A total of 104 primary
schools and 135 secondary schools indicated that they would like to take part in the local extension. A total
of 60 secondary and 60 primary schools were selected by random sampling.

The teacher questionnaire was sent to all teachers in the selected schools. As for the student questionnaire, it
was distributed to all students in one randomly selected class for each of the target grades present in a
selected school. The target grade levels for the student questionnaire were Primary 6, Secondary 2,
Secondary 4 and Secondary 6, thus covering grades from primary, lower and upper secondary levels.

The teacher and student questionnaires were sent to the sampled schools in January 1999. For the teacher
questionnaires, 56 out of the 60 sampled primary schools returned the teacher questionnaire while for the
secondary schools there was a full participation at the school level. 3768 out of 5300 teacher questionnaires
distributed were returned. The overall response rate was 72%. Table 2.3 summarizes the sample size and
participation rate in the various components of the local survey.

For the student questionnaire, 52 primary schools out of the 60 sampled returned the questionnaires. Of the
8 schools that did not return the questionnaires, 3 did not respond at all and the remaining 3 were special
schools where the students were not able to respond to the questionnaire by themselves. For the secondary
schools, all of the 60 sampled schools participated in the survey. The response rates for each grade level can
be referred to in Table 2.3. Overall, 8512 student questionnaires were sent to schools and 7867 valid
questionnaires were returned. The overall response rate was 92%.

14
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Table 2.3
The sample size and participation rates for the local study.
Target group Sample size Qu;s;;srns:‘;res Response rate
Secondary teachers 3485 2370 68%
Primary teachers 1815 1398 77%
S 6 students 1865 1702 91%
S 4 students 2394 2281 95%
S 2 students 2360 2238 95%
P 6 students 1893 1646 87%

Quality control measures

The IEA has a set of detailed quality control guidelines involving population definition, sampling
procedures and response rates in order to ensure that the resulting data yield statistically valid comparisons
across countries. In the case of SITES M1, for complete enumeration, the response rate requirement was
70%. Thus the Hong Kong Study was able to meet the quality requirements for it to be compared
internationally.

Instrumentation

Instruments used in the international survey
Two instruments were developed for SITES M1: a questionnaire for school principals and a questionnaire
for technology coordinators'. Each comprised three types of questionnaire items:

1. Entire school items such as 'In relation to using ICT for teaching and learning, is any of the
following practiced?'

2. Target grade items such as 'According to your school's objectives, which of the following skills
should your students acquire by the end of secondary 37’

3. Grade range items such as, 'How many years have computers been used by your school for teaching
and /or learning activities/purposes for the students in secondary 1 to 37"

Entire school items collected data from the school level perspective. Target grade items and grade range
items collected information on classroom teaching and learning,

! Technology Coordinator is defined in SITES M1 as someone who participated in the coordination of ICT use in the school and was
appointed by the Principal to complete the questionnaire. This definition is thus different from the position of IT coordinator newly
established by the Education Department.
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Table 2.4
Short description of the content of the international questionnaires
Topic Principal Questionnaire Technical Questionnaire Reporting |
- ICT related objectives of the | - Use of e-mail/ WWW for
school instructional purposes
- Presence of types of teaching-| - Percentage of students/teachers
. and learning practices using WWW
Curriculum - ICT attaimr%elr)lt targets - Internet related activities of Chapter 3
- Realization of ICT-related students
objectives - Use of technology applications by
students
- Needs and priorities - Number and types of computers
- Perceived obstacles - Operating systems
- Expenditures - Processor types
- Hardware - Access to the Intemet/ WWW
- Software - Existence and content of home
- Maintenance page
Infrastructure - Number of computers not in use Chapter 4
- Availability of peripherals
- Availability of software types
- Availability of software for school
subjects
- Hard and software related
obstacles
- Prescriptions towards - Types of internal information
Staff teachers exch.ang.e‘ .
Development | - Attendapce by teachers - Availability of in-house/ external Chapter 5
- Expenditures on staff training courses
development - Self assessment of ICT skills
- Existence of written policies | - Priorities for external support
on ICT
- ICT related policy imeasures
Management and| - Attitudes towards ICT
organization | - Use of ICT for Chapter 6
administration/monitoring
- Technical support
infrastructure
Innovgtive - Most satisfying ICT related To be reported
practices learning activities later
- Gender, age, experience of | - Roles and tasks
principal - Experience as computer .
- Own use and type of use of coordinator rIe{asx:icz) :;1
ICT - Gender .
g&?ﬁg’;gg - Enrollment figures - Age analysis and
- Area in which school is not to be
located reported
- Years of experience with separately
using ICT

16



Chapter 2 — Research framework and design

Design and instrumentation for the local survey

Apart from the international survey, SITES Hong Kong also includes a teacher questionnaire and a student
questionnaire. The local survey was designed from the perspective of gaining information about the use of
ICT as a form of curriculum implementation. As Fullan (1991) pointed out, effective change in education
does not happen by chance, nor does it take place because some simple set of causes has obvious effects.
One must take into account a variety of factors that may facilitate or inhibit the implementation process.
SITES M1 has investigated the implementation process from the administrative leadership's point of view.
However, to get a full picture of the implementation, data should also be collected at both the teacher and
student levels. Taking this into account a local survey was developed. Figure 2.1 shows the model that
guided the design of the local study and how it relates to the international component.

For any innovation to become institutionalized it must be supported by the principal. A critical element in
ICT leadership is the ability to develop and articulate a vision of how ICT could produce changes. This
information was collected in the international principal survey. Since teachers are the prime implementers
of an educational innovation, the reactions of teachers to ICT for teaching and learning are especially
important in the implementation process. The international component collected data about this aspect at the
school level in the form of principals' and technical coordinators' perceptions. The local survey thus provide
another, more direct source of information on teachers' own perception of staff development needs,
adequacy of training opportunities as well as their present status of ICT usage and access.

ICT creates new learning opportunities for students. The international Study gathers information about
perceived ICT-related learning opportunities and students' expected learning outcomes via the principal
questionnaire. “In order to get a better picture of the status of ICT use in classrooms at different levels in '
schools and students' ICT competence, a student questionnaire was found to be very useful. Further, it is
well known that students learn outside of the formal school curriculum and in the case of ICT related
competencies, access at home and support outside of the school environment may play an important part in
contributing to students' learning. The student questionnaire in the local survey addressed these questions
asked students for their perception of the role of ICT in their learning as well as the obstacles they
encountered. -

Besides exploring further issues through the local study as detailed above, it also provides an opportunity
for the triangulation and comparison of similar indicators as reported by the different stakeholders in the
school context.

The indicators developed for the two local survey questionnaires were as follows:

- Hardware availability at home

- Internet access at home

- Self proclaimed ICT competence

- Obstacles encountered

- Attitude towards ICT

- Purpose for using ICT

- Reported use of ICT at school

- Expectations on school use of ICT
- Training adequacy and needs

- Sources of and needs for support
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Table 2.5
A brief description of the content of the local questionnaires
Topic Teacher questionnaire Student questionnaire Reporting
- Gender, age, educational - Gender, age
Background backgl.round . - Level of school attending Used in relational
information |~ Lcaching experience, analysis
subjects & levels taught
level of appointment
- Current modes of ICT - Current usage of ICT in
usage for teaching and various school subjects
. learnin - Expectation on ICT
Curriculum | _ Educatigonal goals & implementation in school Chapter 3
contribution of ICT to its
realization
- Home computer & - Home computer &
Home ICT peripherals ownership peripherals ownership
access & usage | - Home access to Internet - Home access to IntAemet Chapter 7
- Purposes & activities for
using ICT at home
ICT related | - Self proclaimed ICT skill | - Self proclaimed ICT skill
competence and| - Attitude towards ICT - Attitudes towards ICT Chapter 8
attitude
- Perceived obstacles - Perceived obstacles (school
Obstacles to factors) Chapter 6
implementation - Perceived obstacles (inequity P
of home access)
- ICT-related training - Most important source of
Sources of received knowledge
knowledge & | - Most important source of | - Where to seek help Chapter 8
help knowledge
- Where to seek help
Reference:

Berman, P., & Mclaughlin, M. (1976) Federal Programs supporting educational change, Vol. VIII,
Implementing and sustaining Innovations. Santa Monica, CA: Rand Corporation.

Fullan, M (1991) The new meaning of educational change. London:Cassell.
Pelgrum, W, J.ten Brummelhuis. ACA, Collis, BA Plomp, Tj, Janssen Reine, IAM (1997). The Application

of Mutlimedia Technologies in Schools: technology assessment of mutimedia system for pre-primary
and primary schools. Luxemborrg: European parliament, Directorate General for Research.
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Chapter 3  Curriculum Goals, Expectations
and Practices

This chapter describes the ICT-related curriculum indicators used in the study and
presents the survey results in terms of ICT-related policy and curriculum goals,
pedagogical practice paradigms and learning outcome expectations at the school
leadership level.

Introduction

The IEA has, for a long time, conducted comparative studies within a curriculum framework that
distinguishes the intended, implemented and attained curricula (Robitaille & Garden, 1989; Pelgrum &
Plomp, 1993). These curriculum perspectives may in turn be described at three different levels: the macro-
or educational system level pertaining to the administrative and political system of a country, state or
region; the meso- or school level pertaining to the institution where curriculum and learning opportunities
are organized on a day-to-day basis; and the micro-level pertaining to the classrooms and the students.

The intended curriculum refers to curriculum goals and objectives. In many cases, there is a national or
regional curriculum laid down in official documents to describe the intended curriculum at the macro-level.
At the meso-level, the intended curriculum of a school pertains to the specific curriculum objectives,
achievement targets and intended educational processes which the school intends to realize.

The implemented curriculum consists of the content, time allocations, instructional strategies, etc. which are
actually realized. It can be described in terms of the learning opportunities offered to students at either the
school (meso-) or classroom (micro-) level.

The attained curriculum, generally measured at the micro-level, is defined as the competencies and attitudes
of students that arise from teaching and learning.

The SITES M1 survey collected data specifically at the school level. As the curriculum blueprint lays the
foundation for the school, the Principal Questionnaire asks school principals about their ICT-related school
policies and curriculum goals. It also surveys the characteristics of their schools' pedagogical practice
paradigm and investigates the principals' perceptions and expectations of ICT-related learning opportunities
and student learning outcomes. In other words, the study measures the different aspects of the intended,
implemented and attained curricula in relation to ICT from the school principals’ point of view.

In order to describe and distinguish the various ICT-related curriculum indicators, SITES M1 has developed
and used the framework as shown in Figure 3.1.
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ICT-related Pedagogical practice
instructional objectives paradigm
ICT-related learning ICT-related learning
outcome expectations opportunities
Figure 3.1

Framework for ICT-related curriculum indicators

Pedagogical practice paradigm is an important concept developed in SITES to highlight and account for
recent trends in the expected role of ICT in education. The framework adopted by the CompEd Study

(The First International Computers in Education Study), conducted in 1991 and 1993, focuses on two roles
that ICT is expected to play in teaching and learning: to develop students' ICT-related competencies and to
support and enhance teaching and learning across the curriculum as an instructional technology. Since then,
there has been a growing recognition both within and beyond the education community that the fast pace of
ICT development creates new learning opportunities and processes and also new demands on education.

In the last several years, many countries have developed their national masterplans for "ICT in Education”
which put emphasis on the new competencies demanded of citizens in the information age. These

‘competencies include not only the capabilities for life-long learning, such as taking responsibility for one's

own learning, setting one's own learning paths and goals and monitoring one's own progress, but also the
abilities to engage in open-ended learning tasks which involve collaboration and communication with peers
or experts. It has also been acknowledged that new pedagogical practices, such as new ways of organizing
clagsroom learning, new roles for teachers and new evaluation procedures, are necessary in order to achieve
these new goals. Such pedagogical practices, however, have yet to be fully developed.

Over the last decade or so, a large number of innovative pedagogical practices have emerged and extended
the concept of the classroom, beyond the traditional physical and participant boundaries, enabling students
to learn from a wide range of social and informational resources across geographical and national
boundaries, such as museums, research centers and peers. The pedagogical practice paradigm is therefore
developed by SITES M1 to characterize and capture the overarching distinctions between the "emerging"
and "traditionally important" perspectives in the use of ICT in education.
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ICT-Related Instructional Objectives

The Principal Questionnaire contains two questions that investigated the schools’ ICT-related polhicy goals
and learning objectives. The first one aims to find out which policy goals are important in determining the
current use of ICT in the schools.

Table 3.1
Question about policy goals related to use of ICT in schools.

Q6. How important were each of the following goals in determining how computers are now
used at your school?

Answer options: not important, important, very important.

To prepare students for future jobs

To improve student achievement

To promote active learning strategies

To individualize student learning experiences

To encourage more cooperative and project-based learning

To develop student independence and responsibility for own learning
To give students drill and practice exercises

To make the learning process more interesting

To satisfy parents' expectations

WX NN R WD

As shown in Figure 3.2, the goals related to promoting active learning strategies, developing student
independence and responsibility for their own learning and making the learning process more interesting
were the most popular ICT-related policy goals amongst school principals. A far smaller percentage of
principals consider satisfying parents' expectation a very important policy goal.

1. To prepare students for future jobs
. To improve student achievement
3 To promote active learnmng
strategies
4 To individuahze student learnng
experiences

% 5 To encourage more cooperative and
v project-based learning
S 6. To develop student independence
E LY and responsibthity for own leaming
k] 7  To gwe students drll and practice
& exercises
% 30 8  To make the leaming process more
§ interesting

9. To satisfy parent’s expectations

Figure 3.2
The percentages of school principals indicating that particular policy goals are very important in
determining the use of ICT in schools in Hong Kong.
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A factor analysis was performed to detect common response patterns among these items. Results suggested
classification of the eight items into three factors, two of which are related to enhancing the learning process
while the third concerns societal or parental expectations (1 and 9). It was found that school principals
distinguished between the learning goal that focuses on drill and practice (7) and other more general
learning goals (2,3,4,5,6 and 8).

Table 3.2
Different levels of importance for the three categories of ICT-related goals as perceived by school
principals in Hong Kong.

Mean importance score' ~ Mean importance score

Type of policy goal for primary principals  for secondary principals F-score & p-value
To enhance tgaching and 234 2.29 5.08, p<0.05
leamning
For drill and practice 2.19 2.05 14.82, P<0.05
To fulfill parental / 1.84 2.12 5632, p<0.05

societal expectations
! The importance score was based on the responses 1 = not important, 2 = important, 3 = very important

Table 3.2 shows significant differences between primary and secondary school principals in terms of the
importance relegated to these three groups of policy goals. While both groups of principals place the highest
importance to goals that enhance teaching and learning, primary school principals are less concerned with
fulfilling parental or societal expectations while secondary school principals are less interested in using
computers for drill and practice purposes.

Another question in the Principal Questionnaire asked about the current ICT-specific policy goals of the

schools. Items that are related to teaching and learning uses are excerpted in Table 3.3.

Table 3.3
Statements about ICT-related policy goals on to teaching and learning

Q12. The following statements concern the use of computers in different aspects.
Is this a policy goal in your school?
Answers: no, yes

One or more computers available in every classroom
Teachers use computers in their instructional practice
Using software for students with learning problems
Encouraging students' learning on their own with the computer / encouraging independent
learning with the aid of computers

7. Students using computers as supportive learning aids

(e.g. searching, analyzing, and presenting information)

9. Students use e-mail
10.  Students access external databases via the Internet/ WWW
11.  Cooperation with other schools in the area of computers

bW

Factor analysis suggested categorization of these eight items into two factors. Items 3,4,5 and 6 were
grouped as goals to encourage the use of computers as instructional technology, and as such are categorized
as the traditionally important goals. Items 9,10 and 11 were grouped as goals related to the use of ICT for
extending teaching and learning activities beyond the physical classroom boundaries in a way that matches
with the concept of an emerging pedagogical practice paradigm developed in SITES, and thus categorized
as "emerging paradigm" goals. It is interesting to note that the factor value for item 7, "to develop students'

22




Chapter 3 — Curriculum Goals, Expectations and Practices

information skills", is similar for both the traditional and emerging paradigms (0.55 and 0.54 respectively).
While both primary and secondary schools adopted policies related to the use of ICT for teaching and
learning, a much higher percentage of secondary schools have adopted goals related to the "emerging
paradigm” (F(1,458)=84.854, p<.05).

O Primary level |
M Secondary level

Percentage of schools

Traditionally important  Development of information Emerging paradigm
skills

ICT related policy goals in teaching and learning

Figure 3.3
Percentages of schools in Hong Kong that have adopted policy goals concerning
the use of ICT in three different aspects

As can be seen in Table 3.4, several noteworthy observations can be made from an international
perspective. First, in all systems (including Hong Kong), there is a general increase from primary level to
upper secondary level in the percentages of schools having adopted ICT-related teaching and learning
policy goals. However, across all countries surveyed, Hong Kong has the second lowest percentage of

computers-using primary schools that has explicit ICT-related teaching and learning policy goals, following
Japan.

Second, the most popular policy goal across countries is for "teachers to use computers for instructional
purposes”, shared by Hong Kong and almost half of the participating countries: Belgium French, Czech
Republic, France, Israel, Italy, Japan, Singapore, South Africa, Thailand and Slovenia. The second most
popular goal is to use computers to develop information skills and/or to access external databases and is the
most prevalent goal for the Scandinavian countries, Canada and most of the European countries.

The proportion of countries having information skills as the most popular goal increases from primary level
through to upper secondary level. "Getting students to use e-mail" and "using ICT to cooperate with other
schools" rank lower than the two aforementioned goals but are also observed to increase in popularity with
the education level of the population surveyed.

Third, using ICT to help students with learning problems is a school goal that is present to a very large
extent in many countries. In most countries, more than 60% of the schools include this as a policy goal,
except for some Asian and East Buropean countries, including Chinese Taipei, Hong Kong and Japan at
primary level, Chinese Taipei, Hong Kong, Japan, the Russian Federation and Thailand at lower secondary
level. These countries also tend to rank "teachers to use computers for instructional purposes” as their most
important policy goal.

23



SITES HK Report

Table 3.4

Percentages of students whose school principals indicated that particular policy goals were present (BI1-B8) - primary, lower secondary, and upper

secondary education.
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Pedagogical Practice Paradigm

Pedagogical practice refers to the oragnization of teaching and learning in schools. This study is interested
in finding out whether some "emerging practices" have developed in conjunction with the use of ICT in
schools. A list of statements originally developed by a Dutch research team (Brummelhuis, 1999) is
included in the Principal Questionnaire to investigate the extent to which schools have adopted particular
generic pedagogical practices (teaching and learning activities) which can be achieved with or without the
use of technology. The statements are presented in Table 3.5. School principals' perceived pedagogical
practice paradigm present in their schools should, to some extent, reflect the actual pedagogical practices.
In a later section, we will report the extent to which the principals feel that these various pedagogical
practices are realized through ICT.

Table 3.5
Statements about the presence of pedagogical practices in schools

Q7. To what extent is each of the following aspects of teaching and learning present in your
school?
Answers: not at all, to some extent, a lot

Students developing abilities to undertake independent learning

Providing weaker students additional instruction

Organizing teaching and learning so that differences in entrance level, learning pace, and
learning route are taken into account

Students learning to search for information, process data, and present information
The emphasis in learning is on the development of skills

Students working on the same learning materials at the same pace and/or sequence
Teachers keeping track of all student activities and progress

Students being largely responsible for controlling their own learning progress
Students learning and/or working during lessons at their own pace

10. Students being involved in cooperative and/or project-based learning

11. Students determining for themselves when to take a test

12. Students learning by doing

13. Combining parts of school subjects with one another (multidisciplinary approach)

W=

000NNk

Traditionally Important and Emergent Practice Paradigms

SITES M1 researchers agreed that statements 1, 8, 9 and 10 were clear manifestations of the emerging
paradigm while statements 5, 6 and 7 reflected the traditionally important paradigm. Further empirical
analysis revealed substantial evidence that statements 1, 2, 3, 4, 8,9, 10 and 13 can be interpreted as
reflecting the emerging paradigm while statements 5, 6 and 7 can be combined into an indicator for the
traditionally important paradigm.
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Note: Scores on each indicator scale of each school are calculated using the formula 100%*(mean-1)/n,
where n represents the number of answer categories minus 1, and mean is the mean value across items
in the indicator scale.

Figure 3.4
Box plots of indicators concerning the emerging and traditionally important pedagogical
practice paradigms for primary, lower secondary and upper secondary education.

An inspection of Figure. 3.4 reveals a high correlation between the two pedagogical practice indicators.
For example, Japan has the lowest score for both the emerging and traditionally important paradigms at all
three populations while at primary level Canada, Cyprus and New Zealand have the highest score for both
indicators. This may reflect cultural differences in the use of extreme responses which make respondents
from some countries reluctant to choose the category "a lot." Comparisons of the absolute percentage of
responses in each category across countries, therefore, may not yield very meaningful results. Several
pertinent observations, however, can be made when the relative prevalence of the two kinds of practice
paradigms within each country is examined.

First, practices belonging to the traditionally important paradigm are more prevalent than the emergent
practices at primary level in half of the participating countries, including Chinese Taipei, Finland, France,
Hong Kong, Iceland, Japan and Singapore. Not surprisingly, most of these countries also relegated high
importance to the use of ICT by teachers for instructional purposes as a school policy goal while helping
students with learning problems received much less attention. At primary level, the highest difference
between the prevalence of these two kinds of practices was found in Hong Kong and Norway, but in
reversed directions. For Hong Kong, the mean value of the indicator for traditionally important practices is
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amongst the highest at 57% while that for the emergent practices is only 38%, the second lowest after
Japan. The Norwegian picture is just the opposite: its mean value for emergent practices is amongst the
highest at 71%, while that for traditionally important practices is only 44%.

Second, the indicators for the presence of traditionally important practice were relatively higher for lower
and upper secondary levels. The presence of traditionally important practices was in fact higher than the
emergent ones in most countries. However, a similar pattern of differences in pedagogical practice is
observed. Japan and Hong Kong rank amongst the lowest in terms of emergent practices. At lower
secondary level, the presence of emergent practices was substantially lower than that of traditionally
important practices in Bulgaria, Chinese Taipei, Finland, France, Hong Kong, Japan, Luxembourg, Russian
Federation, Singapore and Thailand. At the secondary level level, only Latvia and Norway are able to
maintain a higher level of emergent practices than traditionally important ones.

Whole Class Progression versus Student Centered Learning Approaches

Besides the above analysis on pedagogical practice paradigms that was conducted with the entire set of
international data, a more in-depth analysis of the Hong Kong data was also carried out in this regard.

A factor analysis of the responses to this question resulted in a different item clustering from the
international one. Responses cluster into two factors, with statements 1,2, 3,4, 5,6, 7, 10, 12 and 13
forming one factor and statements 8, 9 and 11 forming another one. A closer inspection of the statements
revealed that the first factor reflects whole class progression pedagogical practices, while the second factor
marks student-centered learning practices. Box plots in Figure 3.5 show the summary of distribution and
median values of both indicators across schools. In addition, Table 3.6 provides a summary of the average
scores and standard errors of both indicators in schools.

Table 3.6
Summary of average scores and standard errors of indicators of the whole class progression pedagogical
practices and student-centered learning practices in Hong Kong schools

. . Primary educational level Secondary educational level
Pedagogical practice Average score (S.E.) Average score (S.E.)
‘Whole class progression 49.27 (1.21) 46.26 (.98)
Student-centered learning 12.77 (1.25) 11.78 (97)

28



Chapter 3 — Curriculum Goals, Expectations and Practices

Whole class progression teaching Student centered learning paradigm
paradigm
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Note: Items 1, 2, 3, 4, 5,6,7, 10,12 and 13 (table 3.3) are used as an indicator of the whole class progression paradigm and
items 8,9,11 are used as an indicator of student centered learning paradigm. Scores on each indicator scale of each
school are calculated using the formula 100%*(mean-1)/n, where n represents the number of answer categories minus
1, and mean is the mean value across items in the indicator scale.

Figure 3.5
Box plots of the distribution and median values of indicators for whole class progression pedagogical
practices and student-centered learning practices in Hong Kong schools.

While the scores for both indicators are slightly higher in primary than in secondary schools, results from an
ANOVA analysis find significant difference between the two school levels only in the whole class teaching
paradigm (f(1,463) =8.027, p<.05) but not in the individualized learning paradigm (f(1,463)=1.108,
p=.293).

Realization of Pedagogical Practice Goals through ICT

In addition to evaluating the presence of various pedagogical practices in their schools, principals were also
asked to estimate the extent to which each of the practices listed in Table 3.5 has been realized through ICT
(by choosing from the answer options: not at all, to some extent and a lot). Table 3.7 contains the
percentages of students at pop 1 schools where principals claimed for each activity that a lot was present
and the corresponding percentage for each kind of activity that was realized through ICT.

It should be noted that both in Hong Kong and in most other countries, the most prevalent pedagogical
practice does not correspond to the practice most realized through ICT. In Hong Kong, the most prevalent
pedagogical practice was "students working on the same learning materials at the same pace and/or
sequence" (42%), which is considered only by 11% to be mostly conducted through ICT. The practices that
were best realized through ICT in Hong Kong schools were "students learn information search" (16%) and
"students learn by doing" (19%). However, these kinds of activities had a very low level of presence in
schools in general (6% for "students learn information search" and 13% for "students learn by doing"). One
possible interpretation of this is that the use of ICT fosters alternative pedagogical activities more than the
traditionally important ones which is in fact an encouraging finding.
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Principals' Perceptions of ICT-Related Learning Opportunities in terms of the
Whole Class Progression Teaching and Student-centered Learning Paradigms

As data from the Principal Questionnaire reveal that principals in Hong Kong distinguished between whole
class teaching and student centered learning paradigms, it is useful to explore their perceived ICT-related
learning opportunities of students for these two paradigms.

Whole class progression teaching Student centered learning
paradigm via ICT paradigm via ICT
100 S———— 1004
80 80
8 g .
& % $ w0 Maximum
20 20 T
75% tile
0 1 0
=20 M
= primary lavet secandary level primary level secondary level Medlan
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Note: Items 1, 2, 3, 4, 5,6,7, 10,12 and 13 are used as an indicator of the whole class progression paradigm and items 8,9,11
are used as an indicator of student centered learning paradigm. Scores on each indicator scale of each school are
calculated using the formula 100%*(mean-1)/n, where n represents the number of answer categories minus 1,
and mean is the mean value across items in the indicator scale.

Figure 3.6
Box plots of the distribution and median values of indicators for ICT-related learning opportunities
in terms of the realization of whole class progression and student-centered learning paradigms
at primary and secondary levels in Hong Kong.

A comparison of Figures 3.5 and 3.6 indicates clear differences between the two pedagogical paradigms in
terms of their overall prevalence as well as their realization through the use of ICT. First, the extent of
realization through ICT for both paradigms are lower at the primary level even though significant difference
between primary and secondary schools in terms of the general prevalence is only found for the student-
centered learning paradigm. The median for the ICT-realized whole class teaching paradigm for the
secondary level is 45% while that for the primary level is 30%. For the student-centered learning paradigm,
the median extent of realization through ICT was 0% at primary level and 17% at secondary level.

Second, the dispersion for all the indicators becomes much larger for the ICT-realization of pedagogical
practices, especially at the primary level. It is very worrying that at the primary level, the use of ICT for the
realization of student-centered learning is close to nil for most of the primary schools. On the other hand,
the upper quartile and maximurm for the student-centered paradigm both increase from the general
prevalence indicator to the ICT realization indicator, indicating that some schools have used the
implementation of ICT in teaching and learning as an opportunity to improve student-centered learning
practices.
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Table 3.8
Summary of average scores and standard errors of indicators for realization through ICT of whole class
progression and student-centered learning paradigms in Hong Kong schools

ICT-realized Pedagogical Primary educational level Secondary educational level
practice paradigm Average score (S.E.) Average score (S.E.)

Whole class progression 33.62 (2.15) 43.41 (1.34)

Student-centered leaming 22.42 (2.11 30.39 (1.84)

As shown in Table 3.8, the average score for the ICT-realized student-centered learning paradigm is higher
in secondary schools, even though the difference is not statistically significant (F(1, 411)=2.722, p=.1).

ICT-Related Learning Outcome Expectations

In order to explore school principals' expectations of students' ICT skills learning outcomes, they were
asked to indicate, on the basis of the school's objectives, which of the following ICT skills they expected
their students to have acquired when they complete the target grade range for each of the three populations
in this study:

Operating a computer (saving files, printing, keyboarding)

Writing documents with a word processor (typing, editing, layout)
Making illustrations with graphical programs

Calculating with spreadsheet programs (sheet creation, using formulas)
Writing simple programs (in e.g. Logo, Pascal)

Communicating via e-mail with teachers and other students

Sending, searching for, and using electronic forms of information

NN R WD
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Figure 3.7
Charts of the percentages of school principals in Hong Kong who expected
the acquisitions of these ICT skills.

The patterns of the expected learning outcomes across all three populations were very similar, although the
overall expectation was rather low even for the computer-using primary schools. ICT skills with the highest
outcome expectations were "operating a computer” and "writing documents with a word processor”.

At lower secondary level level, skills least expected to be acquired were "making illustrations with
graphical programs" and "calculating with spreadsheet programs" (42%). Abilities to "calculate with
spreadsheet programs" and "write simple programs" (10% or lower) are least expected for students to have
acquired upon finishing Primary 5.
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Chapter 3 — Curriculum Goals, Expectations and Practices

There was a general increase in expectations in all skill areas across all countries with increase in
educational level. "Operating a computer" was considered a very important skill for most countries even at
primary level. The only countries where less than two thirds of school principals expect students to be able
to operate computers after completing primary level were Japan (58%) and Hong Kong (62%) at primary
level, and the Russian Federation and Slovenia at lower secondary level. At upper secondary level, the
lowest expectation for "operating a computer" was found in Belgium-French (71%) and Japan (71%).

Word processing was considered the most important ICT skill at all levels by nearly all countries, reaching
80% or higher in most countries at lower secondary and upper secondary levels. The only exception is the
Russian Federation where writing software programs was the most important skill next to operating a
computer.

Diversity emerges regarding expected learning outcomes in ICT skills beyond "computer operations" and
"word processing skills". In general, at primary level "making illustrations with graphics" and "sending,
searching for and using electronic information" were ICT skills with the next highest expectations. While
the same pattern of expectations was found at lower secondary level in most countries, two other skills
emerged as candidates for the highest learning outcome expectations: "calculating with spreadsheet” in the
Czech Republic, France and Italy, and "writing programs” in Bulgaria, and Hong Kong. At upper secondary
level, however, a different pattern of learning outcome expectations emerged as "calculating with
spreadsheet" became the skill with the highest outcome expectation next to operating a computer and word
processing (found in 12 out of 21 countries participating at this population) and is followed by "writing
programs" in four other countries: Bulgaria, Cyprus, Lithuania and the Russian Federation.

In terms of overall ICT skills coverage, there was a very large diversity in expectation across countries.

At primary level, Canada, New Zealand and Singapore have the highest overall skills coverage expectations
(all above 55%), while Japan, Hong Kong, Iceland and Norway have the lowest (all below 30%). At lower
secondary level, Slovenia, Denmark and Singapore showed the highest overall coverage expectation (all
above 65%), while the Russian Federation (21 %), Japan, Cyprus and Belgium French, Thailand (all below
40%) demonstrated the lowest. At upper secondary level, countries with overall coverage expectation
higher than 80% included Luxembourg, Singapore and Hong Kong while Japan had the lowest expectation
at 41%.

In general, countries with high emergent practice indicators also have high overall learning outcome
coverage expectations but relatively low expectations on programming skills.
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Summary

Results from the Study reveal a strong relationship between the use of IT and the school and classroom
cultures of the system. Schools in Hong Kong, Japan, Singapore, France, Israel and a few other countries
placed great importance on ICT as a tool for the teacher ("teachers using computers for instructional
purposes"). On the other hand, schools in Canada, the Scandinavian countries and most of the European
countries valued more the use of computers as students' learning aids in developing information skills,

in accessing external databases via the Internet and in communicating via e-mail.

Both in Hong Kong and across other countries, the prevalence of emerging pedagogical practices in
classrooms using IT is higher than that in other classrooms, indicating a promising step forward in the
establishment of a pedagogical paradigm shift. Another important finding is that in Hong Kong, there is a
much greater diversity across schools in the pedagogical practices realized through ICT in comparison to
the diversity in overall presence of such practices. This indicates large differences across schools in terms of
their understanding and vision of the role of ICT in education. The sharing of experiences across schools
and in particular the dissemination of experiences pertaining to innovative pedagogical practices would be
crucial to realizing a paradigm shift towards emergent pedagogical practices.
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Chapter 4  ICT Related Infrastructure and Learning
Opportunities

The status of ICT infrastructures in schools reflects the goals and priorities of the
leadership at various levels of the education system. At the same time, this also
affects the achievement of school goals and objectives. In this chapter, the results
concerning the availability of hardware, software and internet access infrastructure
as well as ICT related learning opportunities will be reported. Finally,
implementation problems related to infrastructure will be discussed.

The Technology Infrastructure

Before SITES and since CompEd, no international, large scale, comparative statistical surveys had been
conducted of the ICT infrastructure in education. SITES is the first ICT related international study in
education that Hong Kong has ever participated in.

Hardware

Student:Computer Ratios

Student:computer ratio is a most commonly used indicator of ICT provisions in schools. This ratio is
calculated by taking the total number of students per school divided by the total number of computers that
were available for the whole school. Appendix 4.1 summarizes the availability of computers in each country
at different population levels.

When comparing the three population levels in Hong Kong, a more favorable provision was found at the
secondary level, with an average ratio of 36 to 1. This ratio increases to 53:1 at the primary level. This
tendency for computer provisions to improve with the level of schooling is generally observed in other
countries, with the exception of Canada, where the provision was consistently high at around 10 to 1.
Further, there was a large diversity in student:computer ratios across countries at all levels. The highest
provisions were found in Canada, New Zealand, Singapore and Norway while the lowest provisions were
found in Russia and most of the East European Countries. Chinese Taipei, Hong Kong and Japan also had
relatively high student:computer ratios, especially at the primary level.

At the primary level, the ratio varied greatly across countries. Canada was the country with the most
favorable ratio of 11:1 while Finland and Singapore all had ratios below 20:1. At the other end of the
spectrum, Chinese Taipei, Hong Kong, Japan, Italy and Slovenia had ratios that were almost two to four
times higher. At the lower secondary level, the highest availability was observed in Canada and New
Zealand (8.8:1 and 10:1 respectively), with Singapore, Norway, Denmark and Finland following closely,
all having ratios of less than 15. At the upper secondary level, a high level of computer availability was
found in many countries. The highest availability was found in Norway and Singapore (the means were 5.8
and 7 respectively) while Canada, Norway and Singapore all had ratios below 10. It is interesting to note
that the greatest increase in computer provision across the three school levels was observed in Chinese
Taipei, the ratio improving from 74 at primary to 35 at lower secondary to 15 at upper secondary level.
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In 1995 when the IEA Third International Mathematics and Science Study (TIMSS) was conglucted,

the survey also collected school data on student:computer ratios. Figure. 4.1 shows a comparison of the
student:computer ratios at the lower secondary level in 1995 and 1998 for countries that partlclpajced in both
studies. It is not surprising to note that the ratio improved in nearly all countries. The only exception was
the Russian Republic where the ratio increased from 87 to 121. The countries that made fhe greatest
improvement in this short space of 3 years were Norway (improving from 55 to 9) , Thailand (improving
from 206 to 62), and Cyprus (improving from 339 to 216).
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Note: The TIMSS figures were estimates based on tota] number of students divided by total number of computers in all
schools in 2 country, including computer-using and non computer-using schools while the SITES figures were for
computer-using school only.

Figure 4.1
Comparison of student: computer ratios in 1995 and 1998 for lower secondary education

Types of Processor and Operating Systems

Another indicator of ICT provisions is the power and sophistication of the ICT infrastructure found in
schools. Three important items of data in this regard was collected in SITES: the percentage of computers
having powerful processors that were Intel pentium+ or Mac103 and higher, percentage using Windows
95/98/NT or MacOS7.5 and higher and percentage of computers with multimedia capabilities. On all three
items, Singapore and Hong Kong stood out to be the systems with the most powerful and sophisticated
computers, all with percentages above 80% at all levels. For most other countries, the average percentage of
computers that were suited for multimedia was about 50%, 40% and 25% at the primary, lower secondary
and upper secondary levels respectively. It is interesting to note that in countries where the student:
computer ratios were Jowest, for example Canada, Norway and New Zealand, the percentage of multimedia
suited computers were only around the international average or lower. The only exception in this respect is
Singapore where both the quality and quantity of computer provisions were high.
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The countries with the highest percentage (>60%) of low end processors (16-bit or lower) still actively in
use were Bulgaria, Russian Republic and Slovak Republic. These three countries did not participate in the
Study at the primary level and Slovak Republic only participated at the upper secondary level. It is also
interesting to note that Japan, well known for its electronics and computer industries, still has a significant
percentage of these low end computers in use: 29%, 24% and 18% at the primary, lower secondary and

upper secondary levels respectively. Appendix 4.2 to 4.4 provides the detailed statistics for all countries
participating in the Study.

Percentage

Intel pentum + Mac 386486 5X/OX, Mac  16-bit computers Bhtcompuiers, windows 9508, win  window3081or  MSDOS(31.70) other systers

108 andhgher  up to 68030, atan ST, Apdeliie NI MaOs75ad  CS20rMxCS  wathouk winchw/ro
Amuga, et hugher lower than75 graphucal system
quality of harware
Figure. 4.2
Average percentage of computer processor and operating system configurations
in Hong Kong schools.

Figure 4.2 gives a detailed breakdown of the processing power and operating systems for computers in
Hong Kong primary and secondary schools. It is clear that generally they all had high-speed processors
running advanced operating systems. The average percentages of computers equipped with high speed
processors at primary, lower secondary and upper secondary levels were 90%, 83% and 87% respectively
while 16-bit machines and lower were hardly found. The percentages of high-speed processors and
advanced operation systems were slightly higher in primary schools possibly because of the much shorter
history of IT use for teaching and learning at this level.

Multimedia Facilities and Peripherals

Another indicator of hardware functionality in this survey was the percentage of computers that were suited
for multimedia, defined as those equipped with a CD-ROM and a sound card. Consistent with the finding
that computers in Hong Kong schools were relatively powerful and new, it was also found that most of
these computers were suited for multimedia applications (88%, 81% and 85% at primary, lower secondary
and upper secondary levels respectively).
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Figure 4.3

Bars and 95% confidence intervals of average percentage of multimedia computers for the grade range in
computer using schools in primary, lower secondary and upper secondary education.
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In terms of international comparison, it is not surprising to note that the percentage of multimedia ready
computers were highly correlated with the power of the computers found in the countries: Singapore and
Hong Kong stood out to have the highest percentage of multimedia equipped computers while Russian
Federation and Bulgaria had the lowest. An interesting observation is that in general there was a higher
percentage of multimedia ready computers at the lower school levels.

Peripherals

Apart from the availability of computers, the Study also gathered information about the availability of the
following types of peripherals: laser printers, CD-ROM drives, devices for disabled students, devices for

digital image processing, color printers, CD-Writers, graphic tablets, video projectors, scanners and LCD
panels.

%

100

Al

1 Laser 2 CD- 3 Devices 4.Devices 5 Color 6 CD- 7 Graphic 8.Video 9 Scanner 10 LCD-

printer ROM  fordisables digtal printer Writer tables projector Panel
dnive students image
processing

{dPrimary Education MLower Secondary Education [JUpper Secondary Education

Figure 4.4
Percentage of schools per educational level averaged across all countries, indicating that particular
peripherals (for use in the grade range) were available in the school.

In Hong Kong, out of the 10 types of peripherals surveyed, the mean percentage of types owned were 34%,
51% and 55% at the primary, lower secondary and upper secondary levels respectively. Over 70 % of the
primary schools reported that owning CD-ROM drives, colour printers and scanners, making these the most
available peripherals at this level. At the lower and upper secondary levels, the most commonly available
peripherals were laser printers, CD-ROM drives, colour printers and scanners, all having reported
ownership of over 80% and 90% at these two respective levels. Given the relatively high availability of
peripherals in Hong Kong schools, it is noteworthy that only four primary schools (unweighted number)
reported that they had devices for disabled students while none of the secondary schools surveyed reported
such availability. This may reflect the low level of concern educators in Hong Kong have towards catering
for special needs.

Another noteworthy observation regarding computer peripherals is that Hong Kong has an exceptionally
high availability of video projectors and LCD panels, both being above 50% for secondary schools,
compared to the international averages of 30% and 15% respectively. These findings reflect that teachers
like to use computers for whole class teaching through multimedia presentations.
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Figure 4.5

Percentage availability of various peripherals at different school levels in computer using schools in HK.

In terms of the availability of peripherals, there were substantial differences across countries. As shown in
Appendix 4.5, the greatest variety of peripherals at the primary level was found in Singapore (51%), and the
lowest was found in Chinese Taipei (14%). At the lower secondary level, Luxembourg (67%) and
Singapore (60%) had the greatest variety of peripheral types available, while the least variety coverage was
found in Russian Federation, Bulgaria, Lithuania, Cyprus and Thailand, with mean availabilities between 9
% and 17%. The disparity amongst countries was found to be even greater at the upper secondary level. The
highest availability was found in Singapore (71%), Luxembourg (65%) and Norway (61%) while Bulgaria,
Russian Federation, and Lithuania had availabilities of peripheral types below 12%.

Location of computers

Besides the quantity and quality of hardware, the location of computers in schools would also affect the
kinds of teaching and learning activities that could be conducted. As can be seen in Figure 4.6, computers
were mainly located in computer rooms at all three levels of education in Hong Kong. There was a higher
percentage of notebook computers used in primary schools possibly because of an even greater shortage of
space in primary schools, making it more difficult to convert existing rooms into computer rooms. The
survey data also showed that in some schools, computers were only available in the computer rooms. This
percentage at the primary, lower secondary and upper secondary levels were 21%, 32% and 35%
respectively. On the other hand, 5% of primary schools reported that computers were only available in the
classroom, while none of the secondary schools reported such a situation.
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Figure 4.6

The percentage of computers placed at different locations in Hong Kong schools.

Software

This Study distinguished two main types of software, namely the general-purpose software and school
subject specific software. Pelgrum & Schipper (1993) found that the use of the former was associated more
with an informatics type of curriculum while the latter was associated more with the integration of
computers in the school curriculum. In the SITES M1 survey, the technology coordinators were asked to
indicate which items out of a list of 21 types of software’ were available for teaching and learning purposes
in their school.

It can be seen from Figure. 4.7 that at the primary level, the percentage range of software available was
lowest (median around or below 30%) in France, Italy, Chinese Taipei and Hong Kong, while Canada,
Iceland and Singapore had the highest range of software available (median around 60%). At the lower
secondary level, the lowest software availability was found in Belgium-French, Bulgaria, Chinese Taipei,
Cyprus, Lithuania and Russian Federation, while the highest availability was found in Singapore, New
Zealand, Slovenia, Iceland, Denmark and Canada. At the upper secondary level, the lowest software
availability was found in Bulgaria and Japan while the highest were found in Singapore (median higher than
80%), Canada, Iceland, Norway and Luxembourg.

! Two items, CAD/CAM and accounting/ bookkeeping/financial software, were not included 1n the survey for pnimary schools.
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Figure 4.7

Box plots of average percentage availability of types of software for the grade ranges in primary, lower
secondary, and upper secondary education across schools (from a list of 21 types of sofiware).
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Figure 4.8
Availability of the software at the three educational levels for Hong Kong

Compared to other countries, Hong Kong schools have less variety in their software, most of which are
designed for general use instead of subject-specific teaching purposes. It is thus not surprising that the
majority of school principals and technology coordinators consider the lack of teaching and learning
software the main obstacle in promoting the use of ICT in education (to be reported in Chapter 6). The top
three types of software available at the primary level were word processing, educational games and
spreadsheet. At lower and upper secondary levels, word processing, spreadsheet and programming
languages were available in most secondary schools. On the other hand, less than 10% of the schools
reported that software for music composition, software for supporting microcomputer based laboratories,
accounting and real world simulations were available. Figure 4.8 also shows that great differences between
the three educational levels were found in some items such as the availability of programming languages,
data base software, Internet browser and educational games. It was found that over 80% of the lower and
upper secondary schools reported that programming languages were available whereas less than 10% of the
primary schools indicated that this type of software was available in their schools. On the other hand, higher
availability of software for educational games was found at the primary level.
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The SITES survey also asked the technology coordinators in schools to indicate the school subjects for
which educational software was available in their schools for the relevant grade ranges (see Appendix 4.6-
4.8). In general, at the primary level, the availability of subject specific software was highest in
Mathematics, followed by Language/Mother tongue. At the lower secondary level, these two subjects
remain as ones having high availability of software in schools while the availability of software for Foreign
Language and Informatics saw a substantial increase. In fact, at this level, Computer Education/Informatics
software surged to become the subject with the highest percentage availability in schools in the greatest
number of countries: Bulgaria, Hong Kong, Chinese Taipei, Hungary, Lithuania, Russian Federation and
Thailand. The availability of software for the sciences and the humanities subjects increased with the
education level while that for Mathematics and Language/Mother tongue decreased to some extent.

Communication Facilities
Local Area Networks

Whether the computers in a school are connected to a local area network (LAN) or operated as stand-alone
machines comprises another important aspect of the hardware infrastructure in a school. In Hong Kong,
most of the computers were still used in a stand-alone mode, with only 17%, 33% and 34% being connected
to a LAN at the primary, lower secondary and upper secondary levels respectively. This is amongst the
lowest in the international comparison, similar to those found in Thailand, France and Bulgaria. In
Singapore, the percentage of networked computers were also low at both primary and lower secondary
levels while at the upper secondary level, 69% of the computers were LAN connected. Canada, Chinese
Taipei, Finland, Iceland, Israel and Slovenia have most of their computers in a network across all the
population levels that participated in the survey.
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Figure 4.9
Bar graph of average percentage of computers accessible at the grade range connected to a local area
network at the primary, lower secondary, and upper secondary levels.
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Internet Access

Access to the Internet and WWW provides new potentials for teaching and learning acti'vities i{l schools. At
the primary level, only 10% of the schools in Hong Kong had access to the‘ InFemgt for instructional
purposes and was the lowest of all countries participating in the Study, while in Singapore, Iceland, Canada
and Finland, over 85% of the population had access to the Internet for instructional use. In general, access
to the Internet improved with the education level. In Hong Kong, access to the.Intemet became much
improved at the secondary level: over 80% of secondary schools indicated having access to. the Intemet for
teaching and learning purposes. This high access puts Hong Kong amongst the countries with the highest
accessibility at the lower secondary level, which includes Denmark, Finland, Canada, Singapore, Iceland
and New Zealand. Lowest access was found in Russian Federation and Cyprus (at 11% and under).

%
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3 Primary Education W Lower Secondary Education [JUpper Secondary Education

* countries that did not satisfy all sampling criteria, Missing bars: data not collected.

Figure 4.10
Percentage of schools had access to the Internet for instructional purposes at primary, lower and upper
secondary education levels

It is expected that accessibility to Internet will improve significantly over the next two years. In many
countries, a large percentage of the schools surveyed that cannot yet access the Internet indicated having
plans to do so before 2001. In Hong Kong, primary schools seem to be less ready to push for Internet
access. Of the computer using primary schools surveyed, of those school that does not yet have the access
34% indicated that they do not have plans to install Internet access before 2001. For schools that indicated
having Internet access, the percentage number of computers in those schools having simultaneous access to
e-mail or www was analyzed. In Hong Kong, this figure was around 35% at the primary level and a little
under 50% at the secondary levels. Simultaneous access was relatively high in Finland, Iceland, Chinese

Taipei and Canada at the lower secondary level, and in Iceland, Chinese Taipei, Norway, Singapore and
Slovenia at the upper secondary level.
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Figure 4.11
Percentage of schools having their own home page at the primary,
lower secondary and upper secondary levels.

SITES also surveyed whether schools had their own homepages and the kind of information that could be
found in the homepages. In Hong Kong, only 7% of the primary schools and 68% of the secondary schools
had their own homepages on the WWW. Of the countries participating in SITES, Finland and Iceland had
the highest percentage of schools possessing their own homepage at the primary level (about 50%). At the
junior secondary level, a substantially larger number of countries had more than half of their schools having
homepages: Canada, Chinese Taipei, Denmark, Finland, Hong Kong, Iceland Luxembourg and Singapore.

At the upper secondary level, over 90% of the schools in Iceland, Luxembourg and Singapore had their own
homepages. However, in some countries such as Cyprus, Lithuania, Bulgaria, Hungary, Japan, Lithuania,
Latvia, South Africa and Thailand, this hardly occurred even at the secondary levels.

With regard to the contents of the school homepages, the top three available information on the school
homepages across all three school levels in all countries were general information about school, clickable
links for teachers and results of students' projects. The information available in school homepages in Hong
Kong is presented in Figure 4.12. The top three available information on the school homepage at the
primary level were "information about the school”, "special information for parents" and "results of student
projects". In secondary schools, "information about the school", "announcement about events" and "special
information for parents" were the most frequently available information on the homepage. While this
content availability profile is similar to that found internationally, the results indicate that the school
homepages in Hong Kong are less used for supporting teaching and learning activities than in other
countries.
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Figure. 4.12
Information available in school homepages in Hong Kong

ICT-related Learning Opportunities
Reported Usage of Computers for Teaching and Learning

Concerning the actual use of computers in class settings, teachers participating in the local survey of this
Study were asked whether they taught in the computer room apart from lessons on computer-related
subjects. Only 6.3% of teachers in primary schools and 10% of secondary teachers surveyed provided
-affirmative answers to this question. The survey also asked teachers about the usage of computers outside of
the computer room for teaching and leamning purposes. A low percentage of only 7.5% and 11% of the
primary and secondary teachers respectively reported having such experiences. This indicates that in Hong
Kong, the use of ICT for teaching and learning is still at an infant stage.

Perceived ICT-related Learning Opportunities

This section presents the perceived ICT-related learning opportunities experienced by students as reported
by the technology coordinators in schools in the international survey.
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Opportunities to use ICT Applications

Techno!ogy coordina?ors were asked to indicate whether a typical student at the end of each grade range for
the particular populations (primary 5, secondary 3 and secondary 7 respectively for the primary, lower and
upper secondary levels) would have used any of the following applications®:

- Simulations of natural or man made systems (e.g. work environments, human and animal
populations, etc.)

- Dynamic modeling and graphical modeling of mathematical functions

- Software for simple data manipulation and statistical analysis

- Word processing / desk top publishing

- Hard- and software for real time data collection (data logging) and data manipulation for science
investigations

- Spreadsheets packages

- Software supporting creative works (music / arts)

- Computer aided design / computer aided manufacturing

- Aninteractive multimedia encyclopedia on CD ROM

- Software for learning programming skills

As indicated in Figure 4.13, the opportunity to use ICT applications differed significantly at the three school
levels. At the primary level in Hong Kong, the ICT application with the highest usage was word
processing/desktop publishing and Interactive encyclopaedia on CD-ROM, with a percentages of only 28%
for both types, and has the lowest application coverage at this level amongst all participating countries. At
this level, the countries with the highest ICT application usage coverage in terms of learning opportunities
were Canada, New Zealand and Singapore, reaching an average percentage coverage of around 50%. In
moving to the junior secondary level, Hong Kong students had much greater opportunities to use word
processing, spreadsheet, interactive encyclopaedia on CDROM and programming software. However, the
overall application coverage was still only 30%, a relatively low figure when compared to other countries.
At this level, countries with a similar or lower ICT application usage coverage were Chinese Taipei,
Cyprus, Iceland, Japan, Lithuania, Russian Federation and South Africa. The countries with high learning
opportunity coverage were Canada, Denmark, France, Israel, New Zealand, Singapore and Slovenia, with
averages between 45% to 57%. In moving to the upper secondary level, the greatest improvement in
learning opportunity for Hong Kong students was found in the use of software for data manipulation and
statistics, with an average percentage of 53%. The overall usage opportunity coverage increased to 36 % but
was still amonggst the countries with low usage opportunity coverage. It is interesting to note that at the
upper secondary level, Japan was found to be the country with the lowest usage opportunity coverage of
only 21% which is nearly 10% lower than Bulgaria, the country with the next lowest coverage.

2 Two items, Dynamic modeling and graphical modeling of mathematical function and computer aided design/computer aided
manufacturing, were not included in the survey for primary schools.
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aided manufacturing, were not included in the survey for primary schools.

Figure 4.13
Average percentage of schools reporting usage of ICT applications
at different school levels in Hong Kong

Opportunities for Using the Internet

The Study tried to find out about the opportunities for the use of Internet/WWW for instructional purposes.
Technology coordinators were asked whether teachers and students in their schools had used the Internet for
instructional purposes. If yes, they were further asked to estimate the percentage of students that would have
used this facility by the end of the relevant target grades, as well as the percentage of teachers that had used
this facility for teaching within the grade range.

The survey found that in Hong Kong, 6.3%, 32%, and 50% of primary, lower secondary, and upper
secondary schools respectively reported that their teachers and students had used the Internet for
instructional purposes. Figure 4.14 shows that Hong Kong, has the lowest opportunity in use of the Internet
for instructional purpose at the primary level while the percentage opportunity increase to a relative medium
position at the secondary levels, surpassing the East European countries, Japan and Thailand.
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Figure 4.14
Percentages of schools using the Internet/WWW for instructional purposes at the primary,
lower secondary, and upper secondary levels

Concerning the use of the Internet for teaching and learning purposes, the level of usage was found to be
rather low in Hong Kong, especially at the primary level. Only 6% of the primary schools indicated that
their students would have used the Internet by the end of P5. For secondary schools, data indicated that the
Internet was introduced to students at the upper secondary level more than the lower secondary level: about
31% reported that their students had used the Internet by the end of S3 Among those only 13% of them
reported that most of the students (>50%) had used the Internet by the end of S3. While 50% reported that
most of their students had used the Internet by the end of §7.

In terms of teachers' use of the Internet, most primary schools (94%) indicated that they did not use the
Internet for teaching purposes. Only 4% of primary school principals indicated that 11-25% of teachers had
used WWW or e-mail in their teaching. As primary schools in Hong Kong have a short history of using ICT
in teaching and learning, it is not surprising to note that none of the schools reported more than half of their
teachers having used WWW or e-mail in their teaching. For the lower secondary level, only 32% of the
secondary schools surveyed reported that their teachers had used WWW or e-mail in their teaching and only
4% of the schools reported that most of their teachers (76-100%) had this experience. The level of reported
Internet usage at the upper secondary level was higher than that at the lower secondary level. Half of the
surveyed schools indicated that their teachers had used the Internet in their teaching and 5% of schools
reported that most of their teachers (76-100%) had used WWW /Internet in their teaching.
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Obstacles Encountered during ICT Implementation

In both the international survey of principals and technology coordinators and the local survey of teachers
and students, the respondents were asked to indicate from a list of potential problems the obstacles they
perceived as affecting the implementation of ICT for teaching and learning in their schools. The findings
from the international survey will be first discussed, followed by the results from the local survey of
teachers and students.

Major Obstacles Perceived by the Principals

Survey results (Appendix 4.9 to 4.11) indicated that the top three major obstacles often cited by both
primary and secondary school principals at all three educational levels in Hong Kong were: not enough
copies of software for instructional purposes, insufficient time for teachers to prepare lessons in which
computers are used and insufficient number of computers. The least important obstacles were: lack of
support from the school's governing body or community, lack of interest/willingness of teachers to use
computers and insufficient plans and/or resources to prevent theft and vandalism. A greater percentage of
primary school principals believed that 'not enough training opportunities for teachers was an important
obstacle. Secondary school principals found problems in scheduling enough computer time for different
classes to be a greater obstacle than the primary school principals. Considering the fact that the ICT
infrastructure in primary schools was poorer than secondary schools, this indicated that primary teachers are
much less enthusiastic about using ICT for teaching.

Major Obstacles Perceived by the Technology Coordinators

Technology coordinators in primary and secondary schools perceived the top three obstacles to using ICT
for teaching and learning in schools to be: not enough technical assistance (for operating and maintaining
computers and/or solving technical problems with ICT), not enough copies of software for instructional
purposes and insufficient number of computers (Appendix 4.12 to 4.14). In general technology coordinators
in both primary and secondary schools did not find network-related problems like "too complicated to
connect to the network”, "generally the material found on the Internet is of poor quality" and "e-mail in-
baskets are overloaded" to be a serious obstacle. It is also worth noting that a greater percentage of
technology coordinators in secondary schools than in primary schools perceived that "slow or unreliable
network performance" and “not enough connections can be made at the same time for a class to use" to be
serious obstacles. A similar profile emerged in the international data. This finding may again indicate that
secondary school teachers tend to use the Internet and email more, thus reporting more difficulties in these

areas.

It is interesting to note that when comparing the obstacles encountered with hardware to those with
software, both principals and technology coordinators found software related problems to be more serious.
The greatest obstacle with regard to software is "not enough copies of software for instructional purposes".
Over 80% of the primary and secondary school principals and technology coordinators saw it as a key

< problem. ""Curricular incompatibility of imported instructional software” was another problem which was
often cited by the technology coordinators across the three levels. "Too complicated software for teachers
and/or students to use” was seldom mentioned. Obstacles cited by other countries in this Study show a

similar profile. The main exception was that Singapore and Israel reported software not being adaptable
enough as a major obstacle at both primary and secondary levels.
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Major Obstacles Perceived by Teachers and Students

In the local survey, teachers were asked to indicate which were the obstacles they encountered in using ICT
for teaching. Results shown in figure 4.15 indicate that both primary and secondary school teachers reported
similar patterns of obstacles in implementing ICT in teaching and learning, with insufficient knowledge in
IT as the most serious obstacle, followed by insufficient technical support and inadequate hardware and
software. It is also noteworthy that for all the obstacles listed, secondary school teachers perceived the
problems to be more serious than their primary school counterparts. Further, "materials found in the Internet
is of poor quality" was the least major obstacle in affecting the implementation of IT in schools, barely
reported by a few percent of all respondents. This again is possibly more a reflection of the low Internet
usage in schools rather than a reflection of the quality of materials available on the web.

60 — 1. Insufficient hardware at school
EIPrimary level 2. Insufficienct software at school
M Secondary level 3. Problems in technical support,

maintenance,
4. Insufficient knowledge in IT.
5.Insufficient computers with
simultaneous access to Internet and
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teaching and learning.
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know what to do with.
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support
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because some students are more
competent with ICT than they
are,

50—~
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Figure 4.15
Obstacles encountered by Hong Kong teachers in using ICT in teaching and learning

In the local survey, students were asked to indicate the obstacles they encountered in learning ICT in
schools. Just as the secondary school teachers perceived more serious obstacles to ICT use in teaching than
primary teachers, secondary school students reported a higher percentage of obstacles encountered than the;
primary school students, though the kinds of obstacles met was similar. The top three obstacles reported
were insufficient time for learning, insufficient number of computers and insufficient knowledge in ICT.
Similar to the teachers' perceptions, "information overload" was also perceived to be the least important
obstacle. It is interesting to note that students did not perceive "insufficient Chinese software" as a serious
problem at all (more details discussion will be on chapter 6 and 8).

b\
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Figure 4.16
Problems encountered by the students in using ICT for learning purposes

Summary

As reported in the previous chapters, the introduction of ICT across the curriculum for enhancement of
education quality was only formalized at the policy level in 1998, It is thus not surprising to find that at the
time of the survey, the hardware, networking and software infrastructure provisions in Hong Kong schools
were relatively poor in comparison to other countries, especially at the primary level. The only exception is
in the area of the hardware configuration. Hong Kong schools ranks top with Singapore in terms of the high
percentage of computers that were multimedia ready, using high-speed processors and advanced operating
systems.

While the relative low provisions in infrastructure is understandable given the short history of ICT
developments in Hong Kong schools, the relative scarcity or abundance of particular of particular categories
of provisions may be indicative of the schools' priorities in the use of resources and the pedagogical practice
paradigm that the schools subscribe to. Hong Kong schools has by far the greatest availability in all
participating countries of video projectors and LCD-panels, the peripherals necessary for whole class
presentations. On the other hand, devices for disabled students were not high even in special schools and
entirely absent in non-special schools in Hong Kong. This finding is consistent with the finding that in
comparison with other countries, Hong Kong schools placed greater emphasis on the traditionally important
paradigm rather than the emergent paradigm.
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In terms of perceived obstacles related to ICT infrastructure, it was found that while primary schools were
significantly less well provided for in terms of both the student:computer ratio and the Internet connectivity
compared to secondary schools in Hong Kong, the low provisions in these two areas were perceived to
constitute a much greater obstacle in secondary schools than in primary schools. It is thus clear that at least
for Hong Kong schools, the perceived severity of the obstacles relates more to the actual usage level and
perceived importance ascribed to particular activities than the actual level of infrastructure provisions.

Reference:

Pelgrum, Wj, Schipper AT (1993) Indicators of Computer Integration in education. Computers in
Education, 21, 141-49.
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Chapter 5  Staff Development

This chapter reports a number of measures on staff development including the extent
to which facilities for training teachers are available inside and/or outside school,

the extent to which schools have adopted objectives with regard to staff development,
and perceived problems, priorities and financial investments of schools in the area of
ICT-related staff development. The results from the teacher survey conducted as part
of the local extension of SITES in Hong Kong are also presented in this chapter.

Introduction

Teachers play a crucial role in the adoption and implementation of ICT in education since teachers are the
key to making learning happen. In the 1992 CompEd study, Pelgrum, Janssen Reinen, and Plomp (1993)
found many teachers reporting a lack of knowledge and a need for further training in ICT. The introduction
of computers in schools is much more than introducing new educational technologies. It is a complex
innovation with considerable changes for teachers. Therefore, training of teachers and regular updating of
their ICT knowledge and skills are important for the integration of technology into educational practice.

SITES has developed a number of indicators on staff development including the extent to which facilities
for training teachers are available inside and/or outside schools, the extent to which schools have adopted
objectives with regard to staff development, and perceived problems, priorities and financial investments of
schools in the area of ICT-related staff development. This chapter also reports on the results from the
teacher survey conducted as part of the local extension of SITES in Hong Kong.

Availability of ICT Training Courses

Training courses improve teachers' knowledge and skills and enhance their competence in the use of ICT in
education. The Technical Questionnaire inquires about the availability of different in-house or external
courses. The results are presented in Figure 5.1 and Figure 5.2.
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Availability of external ICT teacher training courses in Hong Kong
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It is clear from Figure 5.1and 5.2 that the level of external training provisions is generally higher in the
primary schools than secondary schools in Hong Kong. In primary schools, there were significantly more
introductory level courses than the more advanced or pedagogically oriented courses. Further, except for
general introductory training (on computer operations, basic computer concepts and use of office suite
applications) where 50% to 30% of schools have organized in-house courses, most of the training is offered
by external agencies. In secondary schools, most introductory courses on basic computer operations, use of
office suite applications and Internet use is provided by in-house courses, with about 40% to 60% of all
secondary schools having such in-house courses available. Other types of courses, however, are available
predominantly as courses offered by external agencies.

Primary Education
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100

Lower Secondary Education

100
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Figure 5.3
Average percentage across schools of available in-house and external courses from a list of 12 types of
training at Primary, lower secondary and upper secondary levels.

Similar to Hong Kong, in most of the countries, the availability of external courses was greater than that of
in-house training. There was a medium level of training opportunities for teachers in Hong Kong when
compare to other countries. Singapore and Japan have the highest level of training provisions. At primary
level in Hong Kong the training opportunities is also high.

Problems with Staff Readiness and Staff Development

In both the principal and technology coordinator surveys, there were questions about the respondents'
perception of the major obstacles to the implementation of ICT-related goals. Items related to staff
development include:

Principal questionnaire:
Teachers lack knowledge and/or skills of ICT-assisted instructional practices.
Teachers do not have enough training opportunities.

Technical (technology coordinator) questionnaire:
Teachers feel uncomfortable because some students are more competent with ICT than they are.
The quality of available teacher training courses is unsatisfactory.
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Results from the Hong Kong study indicated that most school principals find that staff competence level
and staff training opportunities were the major problems in ICT development. The problem was more
seriously felt at the primary level. 76% of primary school principals indicated teachers' lack of knowledge
or skills as a major problem and 80% of them considered the training opportunities to be inadequate. The
lack of computers and software for instructional purposes was also expressed to a similar extent as amongst
the most serious obstacles to ICT developments by primary school principals. Further, of all countries
participating in the study at the primary level, Hong Kong ranked top as the education system where staff
development was experienced as an obstacle to the most serious extent. Responses from secondary school
principals reflected a lesser degree of concern, with just over 60% of respondents indicating that inadequate
staff competence and lack of training were major obstacles to the schools' ICT development, which is
within the middle range in comparison with other countries in the international study.

In general, staff competence was found to be a major obstacle to ICT development. The only countries
where less than half of the respondents considered this to be a problem were Singapore and Iceland at the
primary and lower secondary levels, and Chinese Taipei and Luxembourg at the upper secondary level. In
nearly all countries, the lack of training opportunities appears to be a less serious obstacle than staff
competence. However, Hong Kong seems to be the only exception where the reverse happens, and probably
reflects the extremely earnest desire for teacher training courses at the time of the survey, which followed
closely after the release of the Government's five-year strategy to support the use of ICT across the
curriculum.

Another related issue of concern for Hong Kong in this area was the quality of teacher training. More than
half of the technology coordinators in Hong Kong considered the low quality of available teacher training to
be one of the major obstacles to ICT development at all three education levels. The only other countries
expressing similar or higher levels of concern on the quality of teacher training were Cyprus and France at
the primary level, South Africa at the lower secondary level and Cyprus, Israel and the Slovak Republic at
the upper secondary level.

Staff development was one of the most prominent obstacles to ICT implementation in Hong Kong schools
at all levels. However, the lack of interest from teachers did not appear to be a major contributing factor as
it was considered an obstacle to ICT developments only by less than a quarter of the school principals at all
three levels.The findings from SITES thus indicate that the lack of training opportunities and the low
quality of available teacher training seem to be the major obstacles in implementing ICT in education.

Policies With Regard to Staff Development and its Realization

Priorities given to staff development and the extent to which these were realized were investigated in the
study. About 95% of both primary and secondary school principals report that it was the policy goal of their
schools to train all staff members in the use of ICT. Further, more than 80% of them consider this goal to
have been partially realized in their schools while only 4% of primary school principals and 2% of
secondary school principals described this goal as almost or fully realized. In fact, among all participating
countries, Singapore is the only country where more than half of the principals reported having almost or
fully realized their staff development goals, with percentages of 80%, 74% and 58% at the primary, lower
secondary and upper secondary levels respectively.

Three questions were posed to school principals to investigated whether schools used any of the following
strategies to encourage teachers to use ICT:

1. The provision of rewards for teachers who use ICT
2. The provision of incentives to teachers who use ICT
3. The assignment of non-teaching hours
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The provision of rewards for teachers to encourage use of ICT was nearly non- existent. However, over
74% of principals at both primary and secondary levels reported providing incentives to teachers for using
ICT. In terms of assigning non-teaching hours to teachers who use ICT, a slightly greater percentage was
found in primary schools, totaling 72%, compared to 55% in secondary schools. The extent of realization of
this policy strategy was also larger in primary schools, as indicated by 57% of primary school principals
against 44% of secondary school principals reporting that their schools have partially or fully realized
assigning non-teaching hours to teachers.

100
90 D pnmary Schools ]
M1 ower Secondary Schools
80 D Upper Secondary Schools ~

= 70
[=3
£

S 60
e
(=]

g 50
£

g 40
E

30

20

10

0

Obligatory for all teachers to take ~ Obligatory for all teachers to A substantial number of teachers A substantial number of teachers
some basic ICT courses regularly update their ICT had taken some basic ICT courses  had regularly updated their ICT
knowledge knowledge

Aspects of staff development

Figure 5.4
Percentages of Schools in terms of their Policies and Implementation of
ICT-related Staff Development in Hong Kong

In order to find out more about school policies and implementation with regard to staff development, school
principals were asked to indicate if it was obligatory that:

- All teachers take some basic ICT courses
- All teachers regularly update their ICT knowledge.

In addition, school principals were asked to indicate if a substantial number of teachers have actually :

- Taken some basic ICT courses
- Regularly updated their ICT knowledge.

It was found that while the training of all staff members in the use of ICT was a policy goal in 95% of
schools in Hong Kong with explicit policies goals, only a low percentage of schools made it obligatory for
all teachers to take some basic ICT courses or to update their ICT knowledge regularly. In fact, the level of
compulsion on teacher training in Hong Kong is amongst the lowest in the world at all three levels.
However, as Figure 5.4 indicates, a very large percentage of school principals reported that a substantial
number of teachers in their schools had attended these two types of courses. It is interesting to note from
Figure 5.4 that a substantially higher percentage of primary school teachers have taken ICT-related courses
when compared to secondary school teachers, while less secondary school principals considered staff
development to be one of the major obstacles to ICT development than their primary counterparts. This is
possibly because computers have been used for the computing subjects for more than six years in most
secondary schools, resulting in a higher level of computer literacy amongst secondary school teachers.
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Figure 5.5
Percentages of schools where it was obligatory that all teachers take some basic
ICT -course and percentage reflecting if a substantial number of teachers actually
had taken such courses at the three educational levels

It can be observed in figure 5.5 that while the percentage of schools making ICT training for teachers
obligatory was relatively low compared to other countries. The percentage of teachers having actually taken
such course was relatively high internationally. This is consistent with the principals' perception that
teachers' lack of interest was not a major obstacle, as reported earlier. Teachers in Singapore had the highest
attendance in basic ICT course (98%) at primary level. At the lower and upper secondary levels,
Luxembourg and Singapore were the countries with the highest attendance, with over 97% of teachers
having attended basic ICT courses.
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Self-reported Competencies of Technology Coordinators

Technology coordinators play an important role in the transfer of knowledge between teachers i.n a school.
Yet to what extent do technology coordinators consider themselves adequately prepared for.thelr work in
supporting ICT activities within the school? They were asked to assess their own adequacy in the following
areas:

General:

1. MS-Windows

2. Mac-OS

3. MS-DOS

4. Word processing

5. Databases

6. Spreadsheets
Instructional:

7.  Subject specific applications

8.  Application of student progress tracking software
9. Didactical and organizational integration of computers in subjects
10. Use of specific programs for subjects

11. Evaluation and selection of software

12. Individual learning programs

13. Multimedia application

14. Adaptation of software

15. Email for educational purposes

16. Internet and WWW for educational purposes

17. Making Presentations

The results presented in Figure 5.6 indicate that most technology coordinators consider themselves
adequately prepared in terms of using general applications, especially MS-Windows and word processing.
Primary school technology coordinators were in comparison less confident about using databases (primary
45%, secondary 85%), MS-DOS(primary 61%, secondary 89%) and spreadsheets (primary 60%, secondary
89%). The self-assessed competence was, however, much lower for the instructional aspects, especially in
primary schools. In the instructional category, technology coordinators have greatest confidence in making
presentations and multimedia applications (about 60%). At the secondary school level (72%), the
technology coordinators were also relatively confident about Internet-related applications while primary
technology coordinators (31%) were not.

Compared to their counterparts in other countries (appendix 5.1-5.3), technology coordinators in Hong
Kong schools were more confident about their own competence in using general application but less so with
pedagogical applications. This contrast is especially noticeable at the primary level. Only 24% of primary
school technology coordinators and 31% of secondary school technology coordinators reported that they
were adequately prepared for didactical and organizational integration of computers in subjects. This
contrasts with the highest figures of 74% in New Zealand at primary level, 68% in Slovenia at lower
secondary level and 67% in Singapore at upper secondary level.
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Figure 5.6

Self-reported competencies of technology coordinators in Hong Kong

Self-reported Competence of Teachers

To bring about change, teachers must have sufficient knowledge and skills to do the job. This factor is often
called competence (Verspoor, 1989). A self-reported competence checklist was included in the teacher
questionnaire. The items in the checklist were as follow:

O ROV R W

P
PR —O

Word processing

Spreadsheet

Database software

Presentation software

Monitoring students' progress in using software
Communicating and discussing with others through the Internet
Integrating the application of computer into teaching and learning
Assessing and selecting software for teaching and learning
Using computer for individual learning

Application of multimedia

Modifying software for its appropriate use in schools

Using email in teaching and learning

Using the Internet/ WW in teaching and learning

Other areas of computer training
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Figure 5.7 Presents the percentage of teachers claiming competence in a range of ICT applications. Figure
5.8 shows the box plots of self assessed ICT competence of teachers across schools.

o Primary Schools
B Secondary Schools

Percentage of teachers

Type of ICT applications

Figure 5.7
Teachers' Self-reported competence in ICT applications
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Figure 5.8

Box plot of Teachers' self-reported competence in ICT application across schools.
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Figure 5.7 shows the percentages of teachers who felt that they have been adequately trained in each of the
14 areas of ICT applications. Secondary school teachers claimed higher competence across all types of ICT
applications than their primary counterparts. Except for word processing, the general level of self-reported
training sufficiency in all areas was rather low (mostly around 10%). For example, only 22% of secondary
teachers and 15% of the primary teachers indicated that they had enough training in using spreadsheets.
Very low percentages (less than 3%) of secondary and primary teachers indicated that they had enough
training m using software to monitor students' progress and to modify software for appropriate use in
schools. This might imply that the vast majority of teachers thought that they did not have sufficient
knowledge in using ICT in education. Figure 5.8 shows that, in general, both primary and secondary school
teachers were less confident about their own competence in various uses of ICT for teaching and learning
(all less than 20% and mostly below 10%).

Many earlier researches found gender differences in the acquisition of computer knowledge and skills. In
order to explore whether such gender differences exist in Hong Kong teachers, an ANOVA analysis was
conducted. Results indicated that there was statistically significant gender differences ( F(1, 3467)=224.24,
p<0.001 ). In general male teachers had acquired more areas of computer knowledge (mean=2.66) than
female teachers (mean=1.41). For the number of areas of training needed by teachers, there was no
significant gender difference indicating that female teachers are probably as keen to learn as their male
counterparts. (F(1, 3467)=0.619, p<0.431).

Needs and Opportunities in Staff Development as Perceived by Teachers

In Hong Kong, the Teacher Questionnaire also focused on staff development needs, opportunities and
practices related to ICT and provides a good comparison to responses gathered from principals and
technology coordinators. Teachers were asked the number of hours they had spent in attending different
types of ICT training courses. As Figure 5.9 and 5.10 show, both primary and secondary school teachers
spent the greatest amount of time in attending university/teacher training courses among all types of ICT
courses. For teachers who attended any of the university/teacher training courses, more than 20% indicated
that they spent more than 30 hours on the courses. Furthermore, primary school teachers also attended
longer lengths of training in each of the courses than the secondary school counterparts.
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Time spent on attending different training courses by teachers who have indicated their attendance in the

respective courses in Hong Kong.

90
0 8 Primary Schools
8 M3econdary Schools
70
60
50

Percentage of teachers

D T

Umiversity/teacher ~ On-the-job traming  Short-term traming Workshops
traning courses courses for teachers  courses organtzed by
the education
department

Type of ICT traming courses

Figure 5.10

Courses held by other

Any one of the

organizations courses attended

Percentage of teachers who have attended various ICT courses in Hong Kong

71



SITES HK Report

Teachers were asked to indicate their needs for further training in the various ICT applicatiqn areas. A
noteworthy observation is that the perceived needs for pedagogical oriented training were higher than those
for general applications.

80
o Primary Schools
R gecondary Schools

70

Percentage of teachers

Area of training

Figure 5.11
Further training required by teachers

Figure 5.11 presents the different kinds of training requested by teachers. The top three training needs areas
reported by primary teachers were using multimedia in teaching (67%), using word processing (57%) and
designing/making software for teaching and learning purposes (52%). For secondary teachers, training in
the use of multimedia in teaching (68%), designing /making software (52%) and integrating the application
of computers in subject teaching and learning (50%) were most frequently checked. It thus appears that
teachers were more concerned about the use of ICT as a teacher's tool. On the whole there was not much
difference in terms of the perceived training needs.
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Ways of ICT Knowledge Transfer

Continual staff development has been found to be an important prerequisite for sustained innovation,
especially when the use of ICT is involved. A set of questions in the technology coordinator survey

investigated the extent to which the following mechanisms for facilitating the transfer of ICT knowledge
among teachers within a school was used:

Via informal contacts

Via school ICT working group

Via teachers meeting about the use of ICT in education

Via regular newsletter

Via trained teachers further disseminating information within the school
Via courses offered by external agencies

Via courses within the school

Via technology coordinators

No organized structure

0. Other

e i A ol e
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B primary Schools
B 5econdary Schools

90

ge of ICT

Vizinformal  Via school ICT  Teachers Via regular Tramed Viacourses  Via courses Vi ICT No organtzed Others
contacts  working group meeting about  newsletter  teachers further  offered by withinthe  coordinators structure
use of ICT in disseminate external school
education mformation agencies
within the
school
Figure 5.12

Ways of ICT knowledge transfer in Schools in HK

The results in Figure 5.12 indicated that in both primary and secondary schools, the most popular means for
ICT knowledge transfer was informal contacts. The next most important transfer mechanism was via
courses offered by external agencies for primary schools and via courses within the school for secondary
schools. In fact, the results indicated that in both primary and secondary schools in Hong Kong, technology
coordinators and school ICT working groups played important roles in ICT knowledge transfer in simular
ways.
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Major Sources of ICT Knowledge

Despite the fact that most teachers have taken courses on some aspects of ICT use, the majority of them
indicated that their main source of ICT knowledge was self-learning (including help from friends and
colleagues). Only 27% of primary school teachers and 14% of secondary school teachers considered
training courses as their major source of ICT knowledge.

70 -
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B econdary Schools

Percentage of teachers

Newspapers Computer columns m Computer Internet magazines Newsgroups Other media
newspapers or programmes
magazines
Type of Media
Figure 5.13

Percentages of Hong Kong teachers who indicated obtaining ICT knowledge
Jrom different media channels

Results from the survey indicated that newspapers were the most popular source of ICT information from
media, with more than 60% of all primary and secondary teachers responding that they often obtained new
ICT knowledge from newspapers. About 30% of teachers also indicated that they often gained new
knowledge from computer columns in newspapers and magazines. Internet magazines, however, were only
used by about 10% of the teachers as a regular source of ICT knowledge.

Sources of Assistance when Difficulties Arise

Teachers in Hong Kong mostly turned to friends and colleagues for help when they encountered difficulties
(more than 60% for both categories). Computer teachers were also a popular source of help. It is important
to note that the Internet/Usenet is the least popular source of help for teachers (6%), indicating that the

culture of surfing the Internet and participating in Usenet groups for professional support is still not
established within the teacher communities.
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Figure 5.14
Sources of assistance used by Hong Kong teachers when difficulties arose

Computer Usage by Teachers

The successful integration of computers into teaching and learning depends largely on how teachers
embrace and use computers. Figure 5.15 shows how teachers use computers in their daily activities as a
teacher.

80,
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6. Designing class activities or homework

7. Using email to discuss and communicate
with students

8. Using the Infernet to carry out 2
collaborative project with other schools

9. Participating in electroric retwork

activities related to teaching and leaming
10 Others

Percentag

Figure 5.15
Purposes of using computers for teachers
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As can be seen in Figure 5.15, primary and secondary teachers frequently used computers in making tests
and examination papers. A substantial difference was found between primary teachers and secondary
teachers in using computers for preparing teaching notes and teaching materials. 69% of the secondary
teachers reported that they had used computers in preparing teaching notes and materials while only 41%
were found in primary schools. Less than 10% of teachers in both primary and secondary schools indicated
that they had used computers for discussing teaching and learning matters with other teachers, managing
tests and collecting students' homework, using the Internet to carry out a collaborative project with other
schools or participating in electronic network activities related to teaching and learning. Obviously,
computers were still not commonly used as a communication tool in teaching and learning among primary
and secondary teachers.

Summary

In the survey, most school principals pointed out that teachers' lack of ICT knowledge and insufficient ICT
related teacher training were the major barriers to ICT development in schools. In addition, over half of the
technology coordinators considered the low quality of the current teacher training at primary, lower
secondary and upper secondary levels the main obstacle to ICT development. The research also found that
most teacher training courses focused on basic computer operations instead of, for example, advanced
computer techniques and subject-specific pedagogical applications.

Technology coordinators, in particular those in primary schools, claimed higher pedagogical ICT
competence than technical competence. Compared to other countries, primary school teachers in Hong
Kong have lower self-assessed competence both in the application of ICT in teaching and in the use of the
Internet, while secondary school teachers had lower confidence in the appropriate and integrated use of ICT
in teaching and learning.

In general, teachers felt that, aside from word processing, they had not received sufficient training to allow
them to integrate ICT into their teaching. Training most requested by over half of the teachers included
using multimedia in teaching, word processing and designing and making teaching and learning software,
indicating teachers' preference for using ICT as a teacher's tool.

Reference:

Verspoor, A(1989) Pathways to Change. Washington, D. C. : The World Bank
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Chapter 6  Policies and Attitudes at the School Level

A transformation will not occur simply because the technology exists. What is more
important is how people view the role of ICT. In this chapter, goals and policies
regarding the use of ICT in schools will be investigated. In the process, teachers and
students' attitudes towards the role of ICT will be examined. Lastly, problems
perceived by teachers and students will be discussed.

Explicit Goals and Policies

The clarity of goals and policies has been identified as important for the success of innovations. Fullan
indicated that "unclear and unspecified changes can cause great anxiety and frustration to those sincerely
trying to implement them." (Fullan 1991, p70-71). In this section we shall report about whether schools
have explicit ICT goals and policies and their contents.

Some questions in the principal questionnaire sought to identify whether schools had set explicit goals and
policies regarding the use of computers. In Hong Kong, only 39% of the primary school principals and 42%
of secondary school principals indicate that their schools have drawn up an explicit IT policy plan, a
relatively low rate compared to the international averages of 52% and 50% respectively.

For schools that had explicit policies, they were asked to indicate which of the following issues were
addressed in the policies:

Use of computers in current school year for teaching and learning;

Use of computers in the forthcoming school years for teaching and leaming;
Plans for hardware replacement;

Plans for staff development with regard to ICT training;

Specifications for computer-related tasks and persons in charge;

Plan for software acquisition;

Equity of access;

Internet policy.

Others

O 00Oy RN

77



SITES HK Report

100+

Primary schools

B Secondary schools

"

Beeorslin bl -2

S

-

e

Percentage of schools

RS

P
:.’E‘%;t \‘,,e:/»;

use of use of Plans for  Plans for staff Speaifications  Plan for Equity of Internet Others
computers in computersin  hardware development for computer-  software access policy
current school the replacement with regard to related tasks  qauisition
year forthcomng ICT tramung and person in
school years charge
content
Figure 6.1

Percentage of explicit school ICT policies that addressed the policy issues surveyed.

Results presented in Figure 6.1 show that, among primary and secondary schools that have explicit ICT
policies, the most common components in those policies were about "plans for staff development with
regard to ICT training" (97%, 86% respectively) and "use of computers in current school year" (85%, 78%
respectively). It also revealed that there was a great difference between primary and secondary schools in
"planning for hardware replacement/ upgrading and Intemnet policy". Only 26% of primary school principals
included in the schools" ICT written policy plans for hardware replacement whereas 58% of the secondary
school principals indicated such inclusion. This may be due to the fact that even for the computer-using
primary schools, most of them only installed the computers in 1998. The other remarkable difference
between the two levels is about the inclusion of written Internet policies: 43% in the primary school policies
and 72% in the secondary school policies. This may largely be a result of the low Internet connectivity
available to primary schools at the time of the survey.

Of the eight policy items surveyed (excluding "other"), the mean number of items included in school
policies differ greatly across countries. Appendix 6.1 shows that countries with higher hardware and
software provisions tend to have a higher mean for the presence of ICT related policy items, indicating that
schools in those countries have more developed ICT policies. At the primary level, Hong Kong ranked 6th
among eleven countries while Japan, Finland and Cyprus ranked the lowest and Singapore, Slovenia,
Canada ranked highest. The picture is similar at the two other education levels.
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Principals' and Teachers' Views on the General Curriculum Goals of ICT
Implementations at the School Level - A Common Vision?

The establishment of a common vision among the school leadership and teachers is an important factor for
success in curriculum innovation. The principal questionnaire asked whether the development of a common
vision among staff members had been included and realized in the development of the school ICT policy.
The result is presented in Tables 6.1,

Table 6.1
Percentage of schools that had/wanted to establish a common vision of ICT use in the school,
and the extent of its realization.

Percentage of schools that Realized
has/want the development . Almost or
of a common vision hot Partially fully
Primary schools 94% (82%) 15%(29%) | 75%(54%) | 10%(18%)
Lower Secondary schools 94%(80%) 22%(35%) | 72%(51%) | 6.1%(13%)
Upper Secondary schools 94%(80%) 22%(35%) | 72%(51%) | 6.1%(13%)

Note: The figures in brackets indicate the respective international means.

Table 6.1 indicates that about 80% of the principals in primary and secondary schools in Hong Kong
reported that their schools had at least partially developed a common vision on the use of computers. Such a
strong alignment of vision as perceived by school principals across all three populations was only observed
in Singapore (about 95%) and Chinese Taipei (~90% or higher). Appendix 6.2 gives the detailed figures
across all participating countries at primary, lower and upper secondary levels.

A clear vision of purpose has been found to be necessary to drive a successful curriculum implementation
(Fullan, 1991). The use of ICT at schools depends on how the change agents, namely the principals and
teachers, perceive the goals of ICT in education. In chapter 3, we had reported on principals' perception
about the roles of ICT in education. In this chapter, we are going to compare that with the views of teachers
collected in the local survey.

In the teacher questionnaire, teachers were asked to indicate their views on some general curriculum goals
related to ICT implementation. The following eight items were included and the teachers were requested to
rate the importance of these items on a three point Likert scale, ranging from 'not important' (1) to 'very
important' (3):

To prepare students for future jobs;

To promote active learning strategies;

To enhance the understanding of complex concepts;

To individualize student learning experiences;

To encourage more cooperative and project-based learning;
To enhance students' memorizing and answering techniques;
To make the learning process more interesting;

To satisfy parents' and community expectations.

el A Gl ol o e
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Table 6.2
Mean scores of principals’ and teachers' responses on the importance of various curriculum goals for ICT
implementation.

Primary Primary | Secondary | Secondary
school school School school
Principals | Teachers | Principals | Teachers
To prepare students for future jobs 1.84 2.18 2.27 223
To promote active learning strategies 2.52 2.17 247 2.25
To enhance the understanding of complex ) 1.97 } 2.00
concepts;
To individualize student jearning experiences 2.19 2.02 2.15 2.02
To encourage more cooperative and project 2.03 1.96 212 2.06
based learning
To enhance students’ ability in memorizing and
. . - 1.69 - 1.66
answering technique
To make the learning process more interesting 2.63 2.36 2.36 2.33
To satisfy parents’ and community expectations. 1.84 2.01 1.98 1.91

Table 6.2 lists the average scores for the general curriculum goals surveyed. There seems to be a consistent
view among principals and teachers, at both the primary and secondary levels, that the most important
curriculum goals of ICT were to make the learning process more interesting and to promote active learning
strategies.

Factor analysis results (Table 6.3) indicated that for teachers, the goals can be reduced to two factors,
namely, one related to enhancing teaching and learning and the other related to fulfilling parental/ societal
expectations.

Table 6.3
Factor loadings for teachers' importance scores on the 8 curriculum goals surveyed
Enhancing teaching Fulﬁlhng
and learning parental/so.cwtal
expectations

To promote active learning strategies 786 7.860E-02
To enhance the understanding of complex concepts 758 134
;I;c;ririlgg;lrage more cooperative and project-based 690 6.285E.03
To individualize student learning experiences; 570 .240
To make the learning process more interesting 456 .285
To prepare students for future job .388 .302
To enhance students’ ability in memorizing and
answering technique 320 217
To satisfy parents' and community expectations 4.103E-02 .999

In chapter 3 we have reported that two similar factors have been identified among school principals when
they respond to a similar question on ICT goals. A further analysis was done to find out how principal's and
teachers' views related to each other within the same school. For every school, the mean factor score of
teachers is computed and compared against the corresponding factor score of the principal of the school.
Figure 6.2 shows the scatter-plot of the principal's score and mean teachers' scores on the factor related to
the importance of ICT for enhancing teaching and learning,
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Figure 6.2
Scatter-plot of the principals’ scores and mean teachers' scores on the factor related to
the importance of ICT for enhancing the learning process on a school by school basis.

Figure 6.2 indicated that there seems not to be a strong relationship between principals' score and the mean
teachers' score in their schools, though there appears to be a slightly better alignment of principals’ and
teachers' goals at the secondary school level. Compared with information in Table 6.1, it is clear that the

principals' perceived level of high alignment possibly was not realistic.

Among the cases of "non-alignment" (i.e. when one factor score is positive and the other is negative), at the
primary level, the principals tended to see a greater importance in the goals of ICT for enhancing the
teaching and learning process than teachers in their schools. The situation tended to go in the opposite

direction at the secondary level.
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An important point to note is that the alignment of goals between the principal and teachers in the same
school may not necessarily be a positive indicator. While non-alignment may hamper implementation,
complete alignment when both the principal and teachers in the same school do not see much importance in
the use of ICT for teaching and learning would lead to complacency which is not conducive to change.

Regulation of Computer-Related and Internet Activities

In this section we are going to investigate measures schools have taken to regulate computer-related as well
as Internet activities in the school.

Regulation of Computer-Related Activities

Principals were asked to check whether measures have been taken in the school to regulate the following
aspects of computer-related activities:

Prevention of unauthorized system access or entry;

Honoring of intellectual property rights (e.g. software copyrights);

Prohibition of access to adults-only material;

Restriction of game playing on school computers;

Specification of compulsory student computer-related knowledge and skills;

Stimulation of local community (parents and/or others) access to school computers or the Internet.
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Figure 6.3
Percentages of schools which have taken measures to regulate computer-related activities

As can be seen in Figure 6.3, in general, higher percentages of school have taken regulatory measures at the
secondary level than at the primary level in Hong Kong. Among the six measures, the most popular were
"honoring intellectual property rights" and "prevention of unauthorized system access or entry" at both
school levels. However, less than 15% of primary and secondary school principals indicated that they had
set up measures to stimulate local community access to school computers or the Internet. Less than 31% of
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the primary school principals indicated that they had set up measures on "prohibition of access to adults-
only material” and "restriction of game playing on school computers". This might be due to the low Internet
connectivity in primary schools.

From an international perspective, great differences were found among countries. Japanese schools have
taken the least number of measure with regard to regulation of computer-related activities across all three
school levels: 0.4 (meaning that, on the average a Japanese primary schools has policies/measures to cover
0.4 of these six issues about Internet usage) at the primary level, 1.0 at both the lower and upper secondary
levels. On the other hand, schools in Canada, and Singapore had taken the highest number of regulatory
measures at the primary level (3.4 or higher). At the lower secondary level, the highest number of measures
was taken by Luxembourg, Canada and New Zealand (4.1 or above), and at the upper secondary level by
Singapore, Canada and Luxembourg (4.2 or above). In Hong Kong, the number of measures taken is around
the middle range internationally, varying from 2.5 at the primary level to 3.3 at the secondary levels.
Further details can be found in Appendix 6.3.

Setting up Norms and Values on Internet Activities

Principals were asked to indicate whether their schools had in place the policy of paying attention to
norms/values in using Internet/ WWW. It was found that 71% of primary schools (much higher than the
percentage of primary schools having internet connectivity 39 %) and 86% of secondary schools in Hong
Kong had set up such goals. Principals were also asked to indicate the extent of realization of those goals
and it was found that the level of realization at the primary level was much lower than the secondary level.

Table 6.4
Percentages of schools that had policy goals concerning norms/value using Internet and the realization of
these goals

Percentage of schools that Realized
have policy goals
concerning norms/values in Not Partially Al?ﬁf tor
using internet y
Primary schools 71% (68%) 71% (47%) | 23% (29%) | 6% (24%)
Lower Secondary schools 86% (75%) 38% (38%) | 52% (35%) | 10% (27%)
Upper Secondary schools 86% (75%) 38% (38%) | 52% (35%) | 10% (27%)

Note The number in the bracket represents the international average

Administrative Use of Computers

Principals were also asked whether they had set goals on the administrative use of computers and how they
judge the extent of realization of these goals. In Hong Kong more than 75% of the primary and secondary
school principals reported that they had set a policy on using computers to keep track of student data. Over
two third of the principals in both primary and secondary schools pointed out that the realization of this goal
was fully or partially realized.

Besides the goal of using computers to keep track of student data, the vast majority (over 98%) of principals
in primary and secondary schools reported that they had set goals on using computers for other
administrative matters. High realization rates were found at both primary and secondary levels. Less than
9% of the school principals in primary and secondary schools indicated that these policies had not been
realized.
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Specific aspects of administrative usage of computers were also investigat_eq._Principals were asked to
indicate the frequency of use per school year for each of the following activities:

Keep track of student's learning progress;

Updating the library database;

Creating and updating the lesson schedule;

Staff administration;

Financial administration;

Communication with parents and others outside school.

AN el S

Item! refers to the goal of monitoring students' learning and items 2 to 6 refers to the more general goal of
using computers for other administrative and resources management matters. Figure 6.4 shows the
percentage presence of these six activities in schools.

%0 3 Prurrary schools
B secondary schools

percentage of computer using prin
e

SN N N N N

-
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gy

Keep track of Updating the library Creating and Updating  Staff admimistration Fimancial Communication with
students' learning database the lesson schedule admimstration parents and others
progress outside school
Figure 6.4

Percentages of students whose principals indicated computer use for particular
administrative activities a few times or more during a school year at primary
and secondary level in HK

Results from Figure 6.4 indicate that primary schools in Hong Kong seldom used computers for "updating
library database" and "communicating with parents and others outside school". In fact, use of computers for
"updating library database" in Hong Kong primary schools is remarkably low in comparison to other
countries in the study. However, the level of usage for staff administration was very high. At the secondary
levels, computers were frequently used in all six activities (over 65%). A high percentage (over 85%) was
found in using computers for creating and updating the lesson schedule and for staff administration.
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As 59% to 79% of Hong Kong schools are using computers for keeping track of student's learning progress,
the tables in Appendix 6.4 reveal that there is variation among countries, and Hong Kong stands medium or
high in the spectrum. A number of primary schools (ranging from 40% to 60%) in Cyprus, France, Italy and
Slovenia had never used computers for keeping track of student data. On the contrary, more than 80% of the
primary schools in Canada, Chinese Taipei and Singapore reported that they had used computers in this
aspect. In the lower secondary level less than 60% of schools in Belgium-French, Bulgaria, Italy, Lithuaaia
and Russian Federation indicated that they had used computers for keeping track of students' learning
progress. However, over 90% of schools in Canada, Cyprus, Denmark, Finland and Singapore had used
computers for this matter. The situation at the upper secondary level, is very similar to the pattern observed

at the lower secondary level. Further details involving administrative use of computers can be found in
Appendix 6.5.

Organization of ICT Coordination in Schools

The organization of ICT coordination in schools was also studied in the Principal Questionnaire. According
to Figures 6.5 and 6.6, only less than 9% of primary and secondary school principals reported that no one
coordinates the use of ICT in their schools. Others indicated that ICT is mainly coordinated by classroom
teachers and their committees. More than 48% of primary and secondary school principals indicated that
there is a committee for the coordination of ICT in the school, with an average of five members in such
committees. About 12% of both primary and secondary principals reported that the school principal or other
administrators participated the coordination of ICT activities in the school. Further, 15% of primary school
principals and 8.4% of the secondary school principals indicated that they had employed a full time person
for ICT coordination.

60—

OPrimary Schools
M Secondary Schools

50+

Percentage of schools

Figure 6.5
Organization of ICT coordination in schools
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[IPrimary Schools
B Secondary Schools

Mean number of people

Figure 6.6
Mean number of people involved in ICT coordination in schools

Teachers taking part in the local extension study are also asked whether they have participated in ICT
coordination of the use of computer software and hardware in their schools and whether they have assisted
other teachers in using ICT for instructional purposes. An average of 7% of primary school teachers and
6.3% of secondary school teachers report that they have coordinated the use of computer hardware and
software at school. On the other hand, 11% of primary school teachers and 13% of secondary school
teachers indicate that they have assisted other teachers in using ICT for instructional purposes. Figure 6.7
shows the variation across schools in the percentage of teachers who take part in ICT coordination, and
percentages of teachers who have assisted or trained their colleagues in using ICT in teaching. The findings
indicate that a culture of collaborative practice is emerging in school in relation to teachers' learning and
“using of ICT.
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Figure 6.7

Box-plots of percentages of teachers involved in ICT coordination across schools in HK

Further Analysis about Attitudes and Beliefs of School Principals, Teachers and

Students

In any curriculum change endeavor, the attitudes and beliefs of various stakeholders affect the
implementation in very important ways. In this section, we shall further report on our investigation about
the attitude and beliefs of principals, teachers and students about the use of ICT in education.
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Principals' Attitude towards the Role of ICT in Education

The following series of statements was included in the Principal Questionnaire to find out their attitudes
towards the role of ICT in education. (Table 6.5)

Table 6.5
Statements about the role of ICT in the Principal Questionnaire

Woo Ny

Students are more attentive when computers are used in class

ICT improves the efficiency of the school administration

ICT improves the effectiveness of school management

ICT improves the evaluation of the functioning of the school

Every school should have access to the internet/www

Every student should learn about e~mail

Internet/ WWW offers excellent opportunities for educational applications

ICT can effectively enhance problem solving

All teachers should have their own e-mail address

Computers are valuable tools to improve the quality of a child's education

ICT-based learning enables students to take more responsibility for their own learning
ICT can accommodate students' varied needs, preferences and leaning strategies by proving
new tool for knowledge manipulation, expression and creativity

ICT can help teachers to attune to the learning level and pace of the individual student
ICT should be used more by teachers to create environment for students' independent learning
ICT improves the monitoring of students' learning progress

Computers help to teach more effectively

In service training courses on computers should be made compulsory

The achievement of students can be increased when using computers for teaching

The use of e-mail increase the motivation of students

Teachers should initiate more cooperative and /or project-based learning

ICT is a valuable support in solving problems that our school is confronted with

All teachers should acquire ICT certification

Using computers in class leads to more productivity of students

E-mail is an effective facility for disseminating information in the school.

A five point Likert scale, ranging from "strongly disagree" (1) to "Strongly agree” (5) was used to measure
the strength of principals' agreement with these statements. A higher score represented a more positive
attitude towards a specific role. Appendix 6.6-6.8 present the results for the principals' attitude scales’ in
different countries. Results from the international data shows that all these 24 items can be categorized into
six attitude subscales:

S o h e

The impact of ICT on achievement (five items: questions 1, 10,16,18,23);

The relevance of Internet (six items: questions 5,6, 7, 9, 19,24);

The impact of ICT on school management (five items: question 2,3,4,15,21);

The contribution of ICT to life long learning (six items: questions8,11,12,13,14,20);
The importance of in-service training courses on computers (single item 17)

The importance of all teachers acquiring ICT certification (single item: question 22)

! The sub-scale scores and the score of the complete list of 24 attitude items were calculated per country as follows: 100%*
(mean -1)/4=25%(mean-1).
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In general, primary and secondary school principals in Hong Kong had a rather positive attitudes towards
the use of computers in education. However, when compared with other countries, their attitude towards
ICT in education were still low or below the average of their international counterparts, especially in
relation to the three roles related to learning outcomes, namely the relevance of the Internet, impact on
achievement and the contribution of ICT to life long learning. The detailed score for these three subscales
are presented in Table 6.6.

Table 6.6

Principals' scores on the attitude subscales related to the role of ICT for learning: HK Vs. International
Attitude subscale Primary level*  Lower secondary* Upper secondary*
Relevance of the Internet 75 (81) 79 (81) 79 (83)
Contribution of ICT to life long learning 75 (80) 74 (78) 74 (83)
Impact of ICT on achievement 70 (76) 65 (75) 65 (75)

*The figures in brackets indicate the international mean for the attitude subscales for the respective
education levels.

A factor analysis conducted on the Hong Kong of the Hong Kong data reveals that principals' responses to
these 21 items (excluding items 9,17, and 22 which were concerned with teacher training) fell into 4 factors.
These were "impact of ICT on the learning process” (items 23, 19, 18, 21, 16, 8, 10, 24, 1), "impact of ICT
on monitoring students" progress" (items 13, 12, 15, 11, 14), "impact of ICT on school administration”
(items 2,3,4) and "impact of ICT on emerging educational practices” (items 5,6,7, 20). The average scores
were calculated for all items belonging to each aspect. Results are shown in table 6.7.

Table 6.7
Principals’ attitudes towards ICT
Primary educational level | Secondary educational
Mean score (S.E.) level Mean score (S.E.)
impact of ICT on learning process 3.73(4.03E-02) 3.54(3.403E-02)
impact of ICT on monitoring students’ 4.00(4.433E-02) 4.04(3.458E-02)
impact of ICT on administration 4.28(4.552E-02) 4.13(3.653E-02)
impact of ICT on emerging educational 4.13(4.281B-02) 4.30(2.686E-02)
paradigm e ' '

As mentioned earlier, in general, both primary and secondary school principals had a rather positive
attitudes towards the use of computers in education in all the four aspects identified. An ANOVA analysis
on the factor scores indicates that at the primary level, principals had a stronger positive attitude towards the
impact of ICT on the learning process and administration than the principals at the secondary level,
(F(1,469)=18.002, p<.001, F(1,469)=6.176, p<.05 respectively ). On the other hand, the mean factor score
for impact of ICT on emerging paradigm at secondary level was significantly higher than the primary level,
F(1,469)=48.312, p<0.001. This indicates that secondary school principals were more positively inclined
towards harnessing the power of Internet/WWW and to implement some new pedagogical approaches such
as project based learning than their primary counterparts. There is no statistical significance between the
mean factor scores for the impact of ICT on monitoring students' progress at the primary and secondary
levels.
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In addition, Table 6.8 shows the correlation between the four factor scores principals' attitude towards
teacher training and providing teachers with their own e-mail accounts. It reveals that principals' attitude
towards teacher training was positively correlated with all the four factors (range from .145 to .409).
Highest correlation was found between principals' attitude toward teacher training and their perception
about ICT impact on learning process.(r=.409). Moreover, it was found that principals' attitude towards
teachers having their own e-mail address was highly correlated with their perception about impact of ICT
on emerging paradigm. (r=.630) and positively correlated with the other three factors (rang from .146

t0.630)

Table 6.8
Correlation between principle’s attitude scale scores related to role of ICT and their attitudes towards

teacher training and teachers having their own e-mail address.

Attitude towards teacher | Attitude towards teachers having
training their own e-mail address
ICT impact on learning process 409** A5T**
ICT impact on monitoring students’ 145%% 204%*
progress
ICT impact on administration 148%* .146%*
ICT impact on emerging paradigm 232%% .630**

** Correlation is significant at the 0.01 level (2 tailed)

Teachers' Attitude towards the Role of ICT in Education

Apart from principals' views on ICT in education, teachers' and students' attitudes towards the role of IT in
education were also investigated. A five point Likert scale, ranging from "strongly disagree (1) " to
"Strongly agree (5)" was used to measure the strength of their attitudes towards the statements about the
role of ICT in learning listed in Table 6.9 below.

Table 6.9
Statements about the role of ICT in the Teacher Questionnaire

1. ICT improves the efficiency of the school administration and the effectiveness of school
management,

Every school should have access to the internet/www

Internet/WWW offers excellent opportunities for educational applications

ICT can accommodate students’ varied needs, preferences and learning strategies by providing
new tools for knowledge manipulation, expression and creativity

ICT can help teachers to attune to the learning level and pace of the individual student

ICT should be used more by teachers to create environments for students’ independent learning
ICT improves the monitoring of students’ learning progress

Application of ICT should be enhanced in the Hong Kong local curriculum

Using ICT helps minimize gasp across different subjects

0. Applying ICT contributes to the effective use of space and time.

W

e R

Results of the factor analysis highlighted two underlying factors (Table 6.9). these were teachers' attitude
towards the impact of ICT on enhancing the general learning processes and administration (items
1,4,5,7,8,9,10) teachers do not distinguish the two and that towards the impact of ICT on the emerging
paradigm (2,3,6). This contrasts with the 4 factors identified in the response by principals.
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This is possibly a result of the fewer number of items in the Teacher Questionnaire. Also it is perhaps not
too surprising that teachers do not distinguish the fewer differences in roles that ICT may play in the
various school activities, especially in relation to administration functions. However, it is clear from the
factor analysis that teachers like principals also distinguish the role ICT in emergent pedagogical paradigm
from roles of ICT.

Table 6.10
The means item scores of teachers’ attitudes towards the impact of ICT
Primary teachers Secondary teachers
Mean score(S.E.) level Mean score(S.E.)
ICT impact on generals learning processes &
administration 3.57(2.040E-02) 3.45(1.894E-02)
ICT impact on emerging paradigm 3.81(2.475E-02) 3.93(1.655E-02)

Note: T-test: significant different between emergent & learning process for both levels

Table 6.10 shows that the mean scores for the impact of ICT on the emerging paradigm were higher than
that for the impact of ICT on general learning process at both primary and secondary levels. This implies
that teachers at both levels have high expectations on the possibility of using Internet to change the way of
teaching and learning, and see that as slightly more important than to enhance existing practice with the
technology.

Similar to the differences found between primary and secondary school principals, attitudes towards the
impact on general learning processes and administration was significantly higher at the primary level than
the secondary (F(1,123)=38.745, p<0.001). While the reverse was true for the attitude toward the impact of
ICT emergent paradigm.(F(1,123)=45.610, p<0.001). This seems to indicate that the secondary teachers
have a stronger tendency to see the possibility of using Internet to change pedagogical practices, and to see
that as more important than the enhancement of existing practice.

Table 6.11
Correlation between ICT impact on learning process , emerging paradigm and attitude towards teacher
training

Attitude towards
teacher training
ICT impact on general learning process & 611%*
administration )
ICT impact on emerging paradigm J319**

**Correlation is significant at the 0.01 level (2 tailed)

Table 6.11 indicates teachers' attitude towards teacher training was highly correlated with their attitude
about ICT impact on general learning processes (r=.61). However, it is interesting to note that the
correlation between attitude towards teacher training and teachers’ attitude towards ICT impact on the
emerging paradigm is comparatively much lower. This may be due to current teacher training being mostly
on ICT skills than the use of ICT for innovative teaching practice, or that this group of teachers would
prefer other ways of professional development than the attending of training courses.
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Students' Attitudes towards the Role of ICT in Education

Students' responses to the statements on the role of ICT in education Table 6.12 lists statements in the
Students questionnaire related to the role of ICT in learning.

Table 6.12

Statements in the student questionnaire about the role of ICT in students' questionnaire

QI13. Please indicate how strongly you agree or disagree with the following statements relating to
the role of computers and other Information and Communication Technologies.

d.

e
f

- N

Every school should have access to the internet/www

. Internet/ WWW offers excellent opportunities for educational applications

ICT can accommodate students' varied needs, preferences and learning strategies by
providing new tools for knowledge manipulation, expression and creativity

ICT can help teachers to attune to the learning level and pace of the individual student
ICT should be used more by teachers to create environments for students' independent
learning

ICT can enhance learning interest.

ICT improves the monitoring of students' learning progress

Application of ICT should be enhanced in the Hong Kong local curriculum

. Using ICT helps to minimize the gaps across school subjects
. ICT can help break the limitation of time and space

Results, as shown in Table 6.13, indicate that both primary school students and secondary school students
had a positive attitude towards the use of ICT in general. A very positive attitude was expressed towards the
use of ICT to enhance learning interest by primary students. Secondary students on the other hand had the
strongest positive attitudes towards "school should have Internet access" and to a less extent "ICT can
enhance interest of learning".
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Table 6.13
Students’' attitude toward the use of ICT in education

primary students secondary students
Mean |Std.Dev.| Mean |Std.Dev.
13d. i\;:z esm \illlould have access to the 31.86 3961 4.90 1672
13e. irét:é'z;m I\)\I/)lci);f;irg Ifsxce:llent opportunities for 3.44 28447 359 1320
13f. ICT can accommodatg students’. varied negdg,
T e o | s | 2w | s | s
and creativity
o ™| 300 | am1 | s | s
13i. ICT can enhance learning interest 4.18 2706 4.00 1425
13;j. LS(’)I’girer;I;roves the monitoring of students’ learning 3.57 2496 340 1649
I Al STt 0| 5 | | o1 | e
13n. i;iﬁilligjzggs to minimize the gaps across 338 2338 333 1199
13o0. ig;l‘c :an help break the limitation of time and 1.65 4015 361 1473

Students' expectations on the implementation of ICT in schools

In order to get a better understanding of students' expectation of ICT implementions in schools they were
asked to rate 13 items on a 5 point Likert scale. The range was from strongly disagree (1) to strongly agree
(5). Table 6.14 summarizes the results.
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Table 6.14
Students' expectation of ICT implementations in school
priml\zltlre}; Illevel Seclzggla Ty
Mean

14a. Teacher should use ICT in preparing and conducting lessons 4.02 3.86
14b. Use ICT to complete homework 3.60 3.69
14c. Use ICT for group discussion 3.76 3.54
14d. Use e-mail to communicate with friends 3.97 3.99
l4e. Collaborative project between school via internet 3.67 3.83
14f.  Participate in bulletin board and newsgroup 3.64 3.66
14g. Gain support from internet when problem encountered 3.92 4
14h.  School should have their homepage 4.16 4.24
14i.  Students should have their e-mail account 3.61 3.84
14j.  Students should have their homepage 3.46 3.30
14k. Encourage clubs to use ICT for exchanging data with others 3.66 3.83
141.  Setup CDROM database 3.72 3.74
14m. School library should be computerized 4.19 4.33

It was evident from the result that the vast majority of the responses were in the favorable range. Students in
both primary and secondary schools had a strong desire of having a computerized library and a school
homepage. However, the expectation of having a personal homepage was relatively low. Result from the
factor analysis indicated that the above items fell into two factors. They are expectation of 'using ICT in
general' (items 2, b, ¢, d, f, g, b, 1, j, 1, m) and expectation of 'using ICT in communication aspects' (items e,
k). The mean value of the factor score for the expectation of using ICT in general was in primary schools
tends to be higher than that in the secondary, however the difference is not statistically significant
(F(1,121)=1.747, p=.189). The mean value of the factor score for the expectation of using ICT in
communication aspects was significantly higher in secondary than in primary F(1,121)=19.194, p<0.001.

It is interesting to note that for secondary students, the expectation that teachers should use ICT in preparing
and conducting lessons only rank fifth. The top four most wanted uses were for using ICT to support
students' self-learning and for communication purposes.

Problems perceived by principals, teachers and students related to organizational
support

In chapter four we had mentioned that principals, teachers, students and ICT coordinators were asked to
indicate problems that they encountered in the implementation of ICT in the curriculum. Of those problems,
the ones related to organizational support are discussed in this section.
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Problems Perceived by Principals.

Principals were asked whether they perceived the following problems related to organizational support (The
number in the following list refer to the number in Appendix 4.9-4.11 the other items in the same question
were discussed in chapter 4 and 5):

Table 6.15
Organizational problems listed in the Principal Questionnaire.

Insufficient time for teachers to prepare lessons in which computers are used;
Difficult to integrate computers in classroom instruction practices;

Problems in scheduling enough computers time for different classes;

Difficult to use Internet/ WWW with low-achieving students;

No time in the school schedule for using the Internet/ WWW;

0. No time in teachers’ schedules to explore opportunities for using the Internet/ WWW.

R R

Principals in Hong Kong indicated that the most serious problem was insufficient time for teachers to
prepare lessons in which computers were used. The percentages were 80%, 83%, 81% at primary, lower
secondary and upper secondary levels. On the contrary, less difficulty was found in using Internet/ WWW
with Jow-achieving students and the percentages at the three levels were 30%, 24%, and 23% respectively.
The percentages for the other problems varied from 50% to 73% at all three levels.

When compared with other countries, principals in Hong Kong perceived greater problems with regard to
organization than their counterparts in other countries. A vast majority (over 70%) of principals in Hong
Kong and Cyprus reported that there was insufficient time for teachers to prepare lesson in which
computers were used at all three educational levels. This was also a problem in most countries. Further, the
difficulty of using Internet with low achieving students was also not perceived as a major problem in many
countries. (Percentage of each item could be referred in Appendix 4.9-4.11)

Problems encountered by teachers and students

Inadequate technical and maintenance support was found to be the most serious organizational support
problem for teachers reported by 39% of primary teachers and 48% of secondary teachers. Only 19% of
primary school teachers and 28% of secondary school teachers indicated that there was insufficient
administrative support or encouragement at the school level.

From the students’ perspective, at both primary and secondary levels, insufficient time for leamning with ICT
was the most serious problem. Difficulties arising from lack of technical support and not having enough
computer rooms were both reported by 18% of primary students and 30% of secondary students.

Problems perceived by technology coordinators

Lack of technical assistance reported by technology coordinators in Hong Kong ranked highest among
participating countries at all levels (83% for primary, 83% for lower secondary and 85% for upper
secondary): ranking first at primary and upper secondary levels and second at lower secondary level. Not
enough copies of software was another major obstacles often cited by ICT coordinators. (81% for primary,
84% for lower and upper secondary).
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Summary

It appears from the results of the survey that Hong Kong is reasonably developed in the use of ICT for
administrative purposes, reaching the international average on many of the related indicators. However, the
use of ICT for teaching and learning across the curriculum only just begun. The survey have found that at
all levels, the attitudes of all stake holders were positive toward the use of ICT for teaching and learning
even though many schools had not developed implementation plans or written policies. It is encouraging to
see that overall, in terms of attitudes, principals, teachers and students at all levels were more inclined
towards the use of ICT for emergent practices. However, the diversity across schools is large and the
perception of having achieved a common vision on ICT by most principals does not seem to be
substantiated by the survey findings. The problem of inadequate technical assistance and maintenance
support is an extremely serious problem that need to be looked at very urgently.

Reference :

Fullan, M. (1991) The new meaning of educational change. London: Cassell.
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Chapter 7 Home Ownership and Access to ICT

To gain a more comprehensive picture of computer access and connectivity, one
should also look at access to ICT at home. In this chapter, both teachers' and
students' home ownership of computers and various peripherals as well as Internet
access are presented. In addition, the correlation between home ownership and IT
competence is examined.

Home Ownership of Computers

In the questionnaire, both teachers and students were asked whether they had a computer at home. The
results are presented in Figure 7.1. It was found that 51% of P6 students, 72% of S2 students, 82% of $4
students, 91% of S6 students, 87% of primary school teachers and 91% secondary school teachers
responded that they owned a computer at home.
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Figure 7.1
Percentage of home ownership of computers for students and teachers
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Figure 7.2

Box plots of the mean percentages of home computer ownership for students
and teachers across schools

Figure 7.2 shows the box plots of the distribution of average percentages of home computer ownership
across schools. It is apparent from these figures that secondary school teachers and students at higher grade
levels had better opportunities to use computers at home. On the other hand, we find a large dispersion in
the mean home ownership across schools, especially at lower grade levels. At P6, the mean percentage of
home computer ownership varied from 97% to 4.2%. One important factor that is expected to contribute to
this diversity is the variation in social economic backgrounds of students across schools in different
geographical locations. The same pattern of wider dispersion in mean home computer ownership across
schools for primary teachers compared to secondary teachers was also observed. This however, is probably
not related to the social economic background of teachers in different schools but to differing levels of
teachers' ICT literacy and attitude towards using ICT. Correlation coefficients among the percentages of
home computer ownership for teachers and students at each grade level of the same school were computed
and is presented in the correlation matrix in Table 7.1. No significant correlation was found between the
home ownership of computer for teachers and students of the same school. This increase in percentage
home computer ownership and decrease in dispersion with increase in grade level indicates that students at
higher grade levels were more able to convince parents or find means on their own to achieve computer
access at home. If diversity in home ownership is a potential source of inequity between students, then the
situation should be most closely looked at, especially for the lower grade levels.
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Table 7.1:

Pearson Correlation coefficients between the percentages of home ownership of computers for teachers and
students of the same school

Primary Secondary
P6 Students | S2 Students | S4 Students | S6 Students School School
Teachers Teachers
P6 Students 1.000 .a .4 .a .066 a
S2 Students .a 1.000 558 345%* .a 133
S4 Students .a 558%% 1.000 408%% .a -022
S6 Students .a 345%x 408%* 1.000 .a .063
Primary
School 066 a a a 1.000 a
Teachers
Secondary
School .a 133 -.022 .063 .a 1.000
Teachers

** Correlation is significant at the 0.01 level (2-tailed).
.a Cannot be computed.

Internet Access at Home

Respondents who answered that they owned a computer at home were further surveyed on the availability
of Internet access at home, The results are shown in Figure 7.3. Among those students having a computer at
home, 37% of P6 students, 49% of S2 students, 58% of S4 students, and 67% of S6 students further
responded that they had access to the Internet at home. For teachers, 63% and 71% at primary and
secondary school levels respectively of computer owning teachers indicated that they had access to the
Internet at home. These figures show that students at S6 and teachers teaching secondary schools had better
home access to the Internet than primary school teachers.
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Figure 7.3
Internet access at home for students and teachers owning computers at home
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Figure 7.4
Box plots of the mean percentages of students and teachers across schools
having Internet access at home (absolute percentage)

Figure 7.4 shows the box plots of the mean percentages across schools of students and teachers having
Internet access at home. It was found that the median value increased while the dispersion decreased with
increasing grade level of students as well as teachers.

Ownership of Peripherals

In addition to home computer ownership and Internet access, the home ownership of various computer
peripherals was also investigated. The types of peripherals surveyed included Printer, CDROM, Scanner,
and Modem. The percentages of both students and teachers having different peripherals at home are
presented in Table 7.2 and Figure 7.5.
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Figure 7.5
Home Ownership of Computer Peripherals for Students and Teachers
(absolute percentages)

Table 7.2
Percentages of home ownership of peripherals (absolute & relative percentages)
Printer CDRom Scanner Modem
absolute | relative* | absolute | relative* | absolute | relative* | absolute | relative*

Students (P6) 40% 73% 51% 79% 15% 28% 17% 31%
Students (S2) 59% 81% 68% 86% 24% 33% 33% 45%
Students (S4) 68% 81% 79% 92% 26% 31% 51% 61%
Students (S6) 77% 84% 88% 96% 25% 27% 67% 73%
Teachers (Primary) 84% 95% 77% 88% 33% 37% 53% 61%
Teachers (Secondary) 84% 92% 81% 89% 36% 39% 65% 71%

*Percentage relative only to those who own computers at home.

As can be seen from Table 7.2 and Figures 7.5-7.7, the most popular peripheral among students at all four
grade levels was the CDROM, while the most popular peripheral among teachers was the printer. In SITES
M]1, the availability of a CDROM is regarded as an indicator that the computer is multimedia ready. It thus
appears that multimedia capability was more important than printing for students while the reverse is true
for teachers. It was also found that the scanner was the least popular peripheral among both primary and
secondary school students and teachers.

Box plots of the average percentages of home ownership of peripherals across schools are presented in
Figure 7.6. An overall increase in the median values of mean percentages was found with increasing grade
levels for both teachers and students. Regarding home ownership of various types of peripherals, greater
diversity across schools was found among teachers at the primary school level.
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Figure 7.6
Box plots of the absolute percentages of home ownership of various peripherals
for students and teachers across schools.
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Home Ownership and Self-proclaimed Competence

Correlation between home computer ownership and various kinds self-proclaimed ICT competence was
computed for teachers and students. Teachers' self-proclaimed competence was gauged through teachers'
indication that they already had sufficient training in particular ICT skill areas. Students' self-proclaimed
competence was gauged by their indication that they had already mastered particular ICT skills.
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Table 7.3

Pearson correlation coefficients between home computer ownership and

self-proclaimed competence for teachers

Areas of Self-proclaimed Competence Pm’;‘l::ghi?swd Secongzzhiitool
Word processing .240** .169%*
Spreadsheet .109** .109**
Database software .048 .047*
Presentation software .107** 091 **
Monitoring students’ progress in using software .026 017
Communicating and discussing with others 109%* 108%*
through the electronic network i ’
Integrating computer applications into teaching and learning .006 .033
Assessing and selecting software for teaching and leaming .048 055%*
Using computer for individual learning L073%x LQ75%*
Application of multimedia .100** 7] ok
Modifying software for its appropriate use in schools -.017 011
Using email in teaching and leamning .049 L082%*
Using the Internet/WWW in teaching and leaming .067* .044*
Other area of training -019 - 138**
** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
Table 7.4
Pearson correlation coefficients between home computer ownership
and self-proclaimed competence for students
Areas of Self-proclaimed Competence P6 Students S2 Students S4 Students S6 Students
Basic operation 287** 401 *+* 375%* 380%*
‘Word processing 270%* 360> 276%* 347%*
Graphical presentation . 184** 230%* 173%* . 142%*
Spreadsheet 210%* 27 TH* 1 74%* 116%*
Simple programming 229%* 142%* L115%* .0B9**
Use of ICT for problem solving 153%* J113%* .096** Q75%*
Email communication with teachers and
students 189 245%* 243%* 225%*
Using and sear&l;&lr%\}nfomatmn via 246%* 23ges 231k* 13w
Using and searching information via
i electronic gatabase 24T 237> 197%* 175%%
Using computer for presentation 139%* 193%* .140** L 134%*
Other IT skills .054* 022 .012 -.009

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

Table 7.3 reveals a small but significant correlation between home computer ownership and self-proclaimed
competence in general computer applications such as word processing, spreadsheet, presentation software
and communicating and discussing with others through the electronic network for both primary and

secondary school teachers. The correlation between home computer ownership and competence to use the
Internet/ WWW in teaching and learning (primary: r=.067, p=.015, secondary: r=.044, p=.036) was rather
weak. No significant correlation was found in areas of integrating computer usage into teaching and

learning, and in modifying software for its appropriate use in schools. This may be due to the generally how

level of occurrence of such activities in schools.
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For students, it was interesting to find big and significant correlation between all areas of self-proclaimed
competence with home computer ownership at all grade levels. However, the correlation with the use of
ICT for problem solving remained relatively low among students at all levels. Such high correlation
between home computer ownership and ICT competence may lead to equity problems when ICT is
generally integrated into the curriculum.

Home ownership and the school curriculum

A most significant finding in this context is the fact that the existence of specific ICT implementation plans
in the curriculum lead to higher home computer ownership by student. While teachers' home computers
ownership did not have a high correlation with their self-proclaimed ICT competence, such ownership did
correlate significantly with whether they had used ICT in their teaching (Person Chi-square significance:
<0.05 (primary level) <0.01 (secondary level)). Further, it was found that there was significantly higher
have computer ownership by students at P6 and S6 in schools that had developed explicit ICT policies.

Summary

The median percentage of home ownership of computers and various peripherals as well as home Internet
connectivity were found to increase with students' grade levels. The variation across schools became
smaller as grade levels increased. Secondary school teachers generally had better home access to computers
and the Internet compared to primary school teachers.

Generally speaking, the correlation between teachers' home computer ownership and their self-proclaimed
competence in various areas of ICT skills was weak though significant and correlation was found in general
application areas such as word processing, and presentation software but not in the integration of ICT use
into teaching and learning among teachers.

High and significant correlation between students home computer ownership and students’ self-proclaimed
competence in nearly all ICT skill areas is an observation which deserves greater attention. Measures need
to be taken to address possible equity issues in ICT use in education.
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Chapter 8 Competence and Personal use of
Computers

This chapter reports on students' self-proclaimed competence in computers and ways
of acquiring ICT knowledge. Apart from that, how computers are being used in
teaching and learning and ways of seeking help were also examined.

Student's Self-Proclaimed Competence in Using Computers

Students' ICT competence affects their ability to take part effectively in teaching and learning activities that
make use of ICT. On the other hand, such competence may also be part of the learning outcome desired
from ICT use in the school curriculum. In the local extension of SITES-M1, the student questionnaire
included a question that required students to indicate the ICT skills that he/she had already mastered. Table
8.1 shows the percentage of students who proclaimed that they had mastered the respective ICT skills.

Table 8.1
Students' self-assessed ICT competence.

ICT skills P6(%) S2(%) S4(%) S6(%)
Basic computer operations 75 83 84 88
word processing 20 33 44 66
Graphic presentation 27 24 23 22
Spreadsheet 22 27 27 30
programming 11 18 27 22
Use ICT to analyze and solve problems 6.7 7.2 8.5 9.6

Use e-mail to communicate with
teachers and students

Use and search information via WWW 11 24 33 46
use and search information via

9.1 26 35 49

electronic data base 13 19 24 29
Use computers for presentation 7.1 15 15 20
Others 3.1 4.1 6.2 45

It was found that a relatively high percentage of students at all the four educational levels indicated that they
had competence in basic computer operations. (75%, 83%, 84% and 88% in P.6, S2, S4 and S6
respectively). However, only 6.7% in P 6, 7.2% in 82, 8.5% in S4 and 9.6% in S6) reported that they had
experience in using ICT for problem solving. As expected, the self-assessed ICT competence of students
increased with the educational level. The greatest improvement in self-assessed ICT competence across the
educational levels was observed in the use of e-mail and information search via the Internet, both being
important skills for life in the information age.
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Integrating ICT into Curriculum

In order to find out a little more about how computers were used at schools, as perceived by students, they
were asked to indicate the subjects other than computer subjects that had used computers for learning
activities in their schools.

Figure 8.1 illustrates that in most of the schools the percentages of ICT use in the teaching of subjects
remained very low. Figure 8.1 also reveals that the predominant subject areas where this occurred was
mathematics and science and the least predominant area was Chinese.

ape

oz

s & Science Humanities Other subjects

Chinese English

Figure 8.1
Levels of ICT usage for teaching and learning in different subject area as reported by students
o O S S o & g o

Students' Computer Usage

An important indicator for the integration of ICT into teaching and learning was how computers were
actually used by students in their everyday activities. Figure 8.2 shows that there was considerable variation
with respect to the use of computers. It indicates that game playing was the most popular activity among
students at all levels. Clear differences between primary and secondary students were found in the use of
computers for homework and for communication. At the primary level, the usage was lowest for
communication purposes. On the other hand, regarding the use of computers for doing homework, there
was a large variation (ranging from 0% to 80%) across among secondary schools, especially at S4 and S6.
Generally speaking, the data indicates that the higher the grade level, the greater the usage for entertainment
(music appreciation and video watching), learning and communication purposes. Another pertinent
observation in this regard is the very large diversity across schools in relation to the usage for learning
(homework and information search) and communication purposes, indicating important impacts of the
school curriculum on students' ICT usage patterns.
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Students' Purposes for using computers

Internet Activities

Apart from the activities mentioned above, two kinds of Internet activities, namely newsgroups and ICQ,
were examined in greater detail. These serve as indicators for students' purposes in using the Internet.

Newsgroups

As shown in Figure 8.3, participation in the various newsgroups was generally higher for secondary
students. However, participation rates peak at S4 and dropped slightly at S6. It is unclear whether this is due
to the higher public examination pressure experienced by S6 students. Only 12.7% of P6 students, 10% of
S2 students, 11.6% of S4 students and 16.6% of S6 students reported that they had participated in
newsgroup discussions. The data also indicate that students mostly subscribe to newsgroups related to
entertainment and news.
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Relative percentage of different kinds of newsgroups subscribed to by students
Use of ICQ

16% of P6 students, 30% of S2 students, 44% of S4 students and 56% of S6 students indicated that they had
experience of using ICQ. Of those, over 65% of the students in each grade level indicated that the main
purpose for using ICQ was for chatting. Over 55% expressed that they use ICQ to get to know people. Over
30% reported that they used ICQ to send files, less than 15% indicated that they used it for other purposes.

The above findings indicate that much of the students' use of Internet communications was for
entertainment and personal communication purposes.
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Students' Perceived Needs for Further Training
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Figure 8.4
Further ICT training require by students in Hong Kong

Concerning the kinds of training needed, Figure 8.4 shows that, apart from basic computer operations,
students at all four education levels studied wanted training on how to utilize IT in problem solving,
information search via the web and communicating with teachers and friends using e-mail. There were thus
differences between students and teachers in term of their priorities for further training and students had a
slightly lower demand than teachers in learning to use ICT as a presentation tool.

Sources of Knowledge and Help
Sources of Knowledge

Apart from the training, students were also asked to indicate the means by which they acquired ICT
knowledge. Figure 8.5 below shows that, overall speaking, the top three sources were "friends and
relatives”, "school" and "self-learning". At the higher grade levels the percentage of students acquiring ICT
knowledge via "friend and relatives", "commercial training centres" and "self-learning" increased.
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Students " ways of acquiring IT knowledge

Students were also asked to identify the kinds of media through which they obtained ICT knowledge. As
Figure 8.6 indicates, at P6, TV programs constituted the most important media. This was followed by
newspapers, computer magazines, Internet magazines, newsgroups and others. At S2 and S4, the picture
was similar but the relative importance of media other than TV programs increased. At S6, newspapers
became the predominate media as a source of ICT knowledge, followed by computer magazines and TV
programs. This increase in popularity of newspapers and magazines and decreased popularity of TV
programs with education levels as a popular source of ICT knowledge is a healthy one.
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Obtaining ICT knowledge from media

Difficulties Encou'ntéred and Ways of Seeking Help

In the local survey, students were asked to indicate the obstacles they encountered in learning ICT in
schools. Secondary school students reported a higher percentage of obstacles encountered than the primary
school students, though the pattern of obstacles was similar. The top three obstacles reported by primary
students were insufficient number of computers (51%), insufficient time for learning (40%), and insufficient
software (24%). The top three obstacles reported by secondary students were insufficient time for learning
(57% or above) insufficient knowledge in ICT (45%or above) and insufficient number of computers (41%
or above). At all levels (less than 9%), "Information overload" was perceived to be the least important
obstacle. It is interesting to note that students did not perceive 'insufficient Chinese software' (less than
20%) as a serious problem at all.
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Sources of help used by students for ICT related problems
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Students were also asked to indicate whom they would turn to when encountering problems related to ICT.
Figure 8.8 clearly shows that when ICT related difficulties were encountered, over half of the students
would seek help from friends and classmates. It was also observed that this source of help became even
more popular with students at higher grade levels. A similar though smaller increase was also observed in
the use of media and the Internet as sources of help. On the other hand, the popularity of parents and
teachers as sources of help on ICT-related knowledge decreased as the grade level increased.

Of special interest is the popularity of the Internet as a source of help. Only 5.3% of the primary
schoolteachers and 6.6 % of the secondary teachers indicated that they would seek help through the
Internet/Usenet. On the other hand, 6.5% of P6 students, 11% of S2 students, 17% of S4 students and 21%
of S6 students indicated that they would seek help via Internet/Usenet when problems were encountered.
This indicated that students were much more ready to use the Internet as a source of help and knowledge
than teachers.

Summary

With respect to the findings depicted above, the use of ICT for enhancing teaching and learing was still at
a primitive stage, especially in humanity and language subjects. This can be reflected from students'
patterns of everyday usage of ICT and the findings elsewhere in this report on the low level of ICT
integration into the school curriculum. There was a difference in priorities for further ICT related training
between students and teachers. It was apparent that teachers' computer usage and priorities was geared more
towards empowering themselves with better presentation skills in the classroom than as an empowering tool
for student learning. On the other hand, students were more keen to learn to master ICT for the purpose of
problem solving and information search. With regard to the use of Internet/ Usenet, the results indicated
that students were far more ready to use the Internet as a resource for knowledge acquisition and support
than teachers. In all, it does appear that while both teachers and students were positively disposed towards
the use of ICT in education, the younger generation seems to be more ready to step into the information age
than teachers.
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Chapter 9  Recommendations

Results from the Hong Kong SITES M1 Study gives ample evidence that leadership is of
paramount importance in the achievement of the vision that Government has set up for the
implementation of ICT in education: educating the younger generation for effective functioning in
the information age. This chapter will begin by highlighting evidences for the impact of leadership
on implementation and relating these to a systems model of leadership for IT in education. Based

on the survey findings and the model, specific recommendations are made in relation the key
implementation factors.

As mentioned at the beginning of this report, many countries have already drawn up their master
development plans for ICT in education, whose emphasis was to cultivate in their citizens the abilities to
undertake life-long learning and collaborative problem solving, competencies required of citizens in the
information age. The successful cultivation of such competencies requires the establishment of renewed
curriculum goals as well as new pedagogical practices, such as new ways of organizing classroom learning,
new roles for teachers and new evaluation procedures. Hong Kong is a late starter in establishing such a
vision, addendum policy guidelines and implementation strategies. Nonetheless, it is heartening in this
Study to find evidence of changes in schools and that there are indications of emerging pedagogical
practices resulting from the implementation. There are several prominent observations one can make from
the results of the SITES M1 survey in Hong Kong pertaining to the current status of development in Hong
Kong.

First of all, there is overwhelming evidence that leadership is of paramount importance to the direction and
rate of development, and this leadership can be distinguished at two levels: the system level and the school
level. At the system level, both the role and contents for ICT in the intended curriculum strongly influences
school policies that determine the implemented curriculum. System level policies on resourcing,
infrastructure support and professional development frames the overall context within which all schools
operate. By comparing the overall status of ICT development in Hong Kong schools with those in other
countries, system level policy impacts can be readily discerned.

Whilst the development in many schools are very much constrained by the inadequacy of hardware and
other infrastructural factors, the results of the Study clearly points out the just the provision of hardware
resources alone does not help promote the kind of pedagogical paradigm shift desired. ;There was extremely
low and insignificant correlation between the mean attitude of teachers towards the emergent paradigm in a
school and the computer:student ratio of the school.

The large diversity between schools in terms of the pedagogical paradigm within which ICT is thus not
explainable just by the differences in infrastructure provisions between schools. In fact, the research
findings highlight the importance of school level leadership. One very important aspect of school leadership
is whether the school has established explicit ICT policy goals and specific implementation plans for the
current school year and beyond. This affects even the extent to which parents will provide home computer
access to students. Research findings also indicate that priorities in the kinds of infrastructure including
hardware/software acquisition, networking, etc., and the kinds of ICT implemengation plans may be very
much influenced by the principals' and the teachers' attitudes towards the different roles played by ICT.

Obviously, individual teachers' own attitudes, beliefs and willingness to learn about new technologies and
new pedagogies are important for what takes place in individual classrooms. However, we are highlighting
the importance of leadership, as teachers' attitudes and practices can be greatly influenced through
curriculum changes, staff development and organizational support.
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To summarize, there are three levels of factors contributing to the quality of the learning outcomes achieved
by a student. At the education system level are the policies that guide developments in curriculum and
assessment and at the school level are the implementation factors and the roles of various stake holders and
community partners. School level implementation is influenced by leadership factors at both the education
system and school levels as well as the physical and human resources available in specific schools. Besides
education system and school level factors, students learning outcomes are also dependent on their family
background and personal characteristics. T his systems model of leadership for IT in education (Law et.al.
1998) is presented more clearly in Figure 9.1.

116



Chapter 9 ~ Recommendations

Education Individual
System Level School Level Level
Policies on
= [ |- networked ICT rich
o environment for
- education
S - professional
ot development
= - research and resources |
w2 development
e - change in curniculum and
w < assessment !
! - implementation plan
E —1 - monitoring & review School goyernance
hani
o mechanisms ‘
=1 3 School policy
op!
= ]
Y .—___’r'—'_—"‘!
v \ l Execution structure | School mansgement
s
Monitoring || Monitoring Monitoring
& evaluation & evaluation & evaluation
b b
( LEARNING
OUTCOMES
E \ 4 » Cognitive
- Schoo!l implement-ation » Affective
- factors
= Curriculum & assessment
= factors P - physical &
= "  technological -
2 - curriculum goals infrastructure Family & personal factors
< curriculum content - teaching & learning . R
> - curriculum methods resources - social economical
= - assessment goals - teachers' vision & background .
o - assessment methods expertise - personal characteristics
z 7' 3 »
\ ‘
SUPPORT from
—
-SAR Government -PTAs - schools
- universities - private sector - voluntary agencies
- professional - publicly funded - community centres
organizations organizations & public libraries
Figure 9.1
A systems model of leadership for IT in Education (Law et. al. 1 998)
Reference:

Law, N., Chow, C., Ki,W. W., Yuen, A.& Wong, K.S. (1998) Education for the Future: Policy
Recommendations for Information Technology in Education. Hong Kong.
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In the next section, with this systems model of leadership as a framework, we will dpscribe the status of
development and propose specific recommendations on several key aspects of ICT implementation in Hong
Kong on the basis of the research findings.

Curriculum

Status of development

Emerging pedagogical practices were reported to have happened more in ICT-using classrooms than
non-ICT-using ones. This is heartening, indicating the possible start of a pedagogical paradigm shift
developing in tandem with ICT implementation in Hong Kong schools. However, the overall usage
of ICT in schools is low and there is a greater tendency for teachers to use ICT for multimedia
presentations than other modes of usage. Another feature is that there is a large diversity between
schools in terms of pedagogical paradigm and this difference is widened to a much greater extent in
terms of the pedagogical paradigm practiced when ICT is used.

Recommendations

In order to bring about the emerging pedagogical paradigm, a major curriculum reform is in fact
necessary. It is thus very opportune that the Hong Kong Education Commission is undertaking a
major curriculum review of the entire school curriculum with the key goal of developing the life-
long learning abilities of the younger generation. We recommend that the curriculum review should
take into account the role that ICT should play in the reformed curriculum.

It is expected that in the EC's curriculum review process, new ways of organizing classroom
activities, new roles of teachers and students, and new assessment methods which can encourage
students to learn cooperatively and collaboratively to best develop students' capacities in self-
learning, problem-solving, information searching and analyzing. We recommend that both in the
conceptualization of the intended curriculum as well as in the provision of support for
implementation, the integration of ICT should be a key consideration on the agenda.

Schools should be supported and required to develop curriculum plans that clearly integrates the use
of ICT in the achievement of the key curriculum goals of the school.

The schools that are more advanced in using ICT for emerging practices should be encouraged and
supported to share their experiences in order to speed up the process of school based curriculum
change.

Physical, Technological & Information Infrastructure

Status of development

The level of computer:student provisions, networking facilities and internet access in Hong Kong
schools are rather low, especially at the primary level. On the other hand, the quality of the
equipment are rather high and Hong Kong has an outstanding ratio of LCD and video projectors fit
for presentations but extremely week on special devices for disabled students. Further, most of the
computers are placed in computer rooms and most students do not have easy independent access
during lessons in normal classrooms. Results indicate that priorities in resource allocation are
influenced by the pedagogical practice that teachers intend to use ICT for. Further, subject/education
specific software is very much lacking. Networked-based information infrastructure to support
teaching and learning is still at a Qrimitive stage of development.
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Recommendations

- We recommend that the pace of improving ICT infrastructure provisions in schools be accelerated so
that ﬁong Kong can reach the international average as soon as possible. In particular, the networking
and internet facilities should be a major priority as this is crucial for conducting learning activities
involving the emergent paradigm.

- Further, attention should be given to the installation of computers in normal classrooms and other
curriculum rooms so that students have easy access to them for various learning activities during the
school day.

- The government, in its provision of resources to schools to improve its technological infrastructure
should provide guidelines to schools that would encourage and support more student-centred and
collaborative work.

- The installation of ICT facilities for students with disabilities and special needs should be a priority
area.

- The government should encourage the development of ICT related curriculum resources as this is a
serious needs area. However, as these are generally resource-intensive developments, great care must
be taken to ensure that the software so developed would not be designed to support the traditionally
important paradigm but rather the emerging paradigm.

- Some tertiary institutions and more recently the Education Department have developed on-line
databases and networks to provide curriculum resources to teachers as well as support teacher
collaboration. However, how such networks can promote the emerging paradigm shift should be
seriously looked into.

- Appropriate, supportive information infrastructure should also be developed to serve the student
community to support, self-access/self-directed learning, independent enquiry and collaborative
learning.

Staff Development
Status of development

- Hong Kong principals and teachers generally have a positive attitude towards that use of ICT for
teaching and leaming. Further, they tend to have a more positive attitude towards the use of ICT for
the emerging paradigm than the traditionally important paradigm. However, while the attitudes of
teachers have shifted somewhat towards the emerging paradigm, the realization of paradigm shifts as
actual pedagogical practice in classrooms is still rare. Teachers still tend to use multimedia
presentations for whole class teaching and prefer learning to use computers as a teacher's tool more
than other usages.

- The provision of ICT teacher training opportunities especially in the form of external courses are
relatively high in Hong Kong. This contrasts with the fact that the principals' perception of the
greatest obstacle in ICT implementation being the lack of sufficient training opportunities and the
fact that most teachers felt inadequately prepared for pedagogical applications of ICT. Technology
coordinators perceived the low quality of training programs to be the greatest obstacle to ICT
implementation in the school. Survey findings also reveal that training courses tend to focus on basic
computer operations and general applications rather than more advanced ICT techniques or
pedagogical applications.
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Recommendations

All staff development programs, even for technological oriented ones, should try as far as possible
relate the training to pedagogical applications or impacts that the technology would/can bring to
teaching and learning.

There is a great need for pedagogically oriented ICT-oriented teacher professional development
programs. These should focus on ways of organizing teaching and learning activities that makes use
of ICT tools to bring about the development of the kind of learning outcomes required for life-long
learning. Such training should also focus on helping teachers understand and to make the role change
that is required to realize the emerging paradigm.

Teacher training courses should not just be providing knowledge or know-how. Staff development
should be tightly coupled with efforts to develop school-based ICT development policies and plans
and to bring about the kind of institutional change that is normally coupled with major curriculum
reforms and paradigm shifts.

Staff development programs should incorporate examples and case studies of actual ICT
implementations where the technology empowers the learner and brings about students-centred
learning. One important factor that contributes to the contradiction between teachers having a more
positive attitude towards using ICT for the emerging paradigm and yet having a tendency to use ICT
as a teacher's tool is probably the lack of adequate role models and examples of ICT use in concrete
emerging practices.

Staff development should be coupled with encouragement and support for developing a collaborative
culture amongst teachers and to foster the formation of ICT-mediated and ICT-enabled teacher
professional communities.

School Policies and Organizational Support

Status of development

Possibly due to the short history of development, less than half of the computer-using schools in
Hong Kong have explicit ICT policies. Those that have developed specific implementation plans for
the school year and beyond were far fewer. On the other hand, the development of policies and plans
are important milestones in a school's efforts to integrate ICT into the school curriculum in a more
coordinated and systematic manner.

On the other hand, nearly all schools have assigned personnel to coordinate technology
developments and often such coordination is done via a committee consisting of several members
most of whom are teachers. 12% of Hong Kong schools include their principals or senior
administrative personnel in ICT coordination, indicating the importance of ICT development to the
school leadership in those schools.

Recommendations

All schools should be required to development explicit ICT policies and implementation plans to
ensure that all students have the opportunities to benefit from the use of ICT in their learning.
Further, schools should be guided and supported (possibly through staff development provisions) to
develop such policies and plans that can take account of the school's specific contexts and be able to
keep the goal of eventually bringing about a paradigm shift through the use of ICT in the school
curriculum.

As school leadership is most crucial to school level implementations, special professional
development programs should be organized specifically for school principals in order to help them
take up the challenge of taking on a leadership role in the information age. In addition, all
principalship training should have a mandatory component on ICT which is curriculum and

pedagogically oriented to help principals to understand and take up their role as a leader to bring
about a paradigm shift in the school.
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- As is apparent from the research findings, principals in Hong Kong have an unrealistic and over-

optimistic perpeption that there is good alignment of expectations among staff about ICT use and
development in the school. To bring about the necessary institutional change and to establish the

collaborative culture that is characteristic of the information age, schools should explore models of
collaborative leadership.

- There is no indication that schools with good ICT provisions have a greater inclination to using ICT

-

for emerging practices. This is a disturbing finding. Proper monitoring, evaluation and pedagogical
guidance and staff development support should be given to these schools so that the resources and
efforts would not be wasted.

Mechanisms should be set up to facilitate sharing between schools so that schools can learn through —
each other's successes and failures, accelerating education developments in Hong Kong. In -
particular, it is apparent that some schools have already accumulated some experience in using ICT

for emerging practices. Effective sharing will narrow the widening gap between schools, accelerating
institutional renewal in the process.

Home & Community Support

Status of development

It is apparent that the social economic background of students affects greatly the students’

opportunities to take full advantage of ICT for their learning, This problem of inequity is most acute

at the primary and lower secondary level when students are most reliant on their families for

resource provisions as well as learning support. About 40% of students at those levels report seeking
help on ICT from their parents. It is expected that students coming from poor economic backgrounds ~-
do not only have problems in having computer and Internet access at home. They also suffer from

the lack of intellectual and technical support from home.

Recommendations

Government and schools are recommended to put more resources to address the inequity issue. For
example, government can consider the provision of a computer purchasing subsidy scheme for the
economically less favored students, providing more computer and Internet accesses for students in
community centres, public libraries or youth centres. Schools can consider opening the school
computer facilities for student access at night.

As the inequity is not confined to the issue of access, various forms of community-based support
should be established to provide technical and leaming facilitation support to students who come
from deprived family backgrounds.

The issue of learning and facilitation support to students should also be incorporated into plans for
establishing Internet-based information infrastructures for students mentioned in an earlier
recommendation.

Research and Evaluation

Recommendation

While the Government has put in a lot of resources into hardware infrastructure, networking, teacher
training, school development programs, software and web-based educational resource development in the
last couple of years, to-date there is apparently no efforts or plans for research and evaluation on these
various efforts. While Hong Kong is a late starter in the use of ICT for teaching and learning across the
curriculum, our ability to pursue a fast course of development that lead to our desired vision relies critically
on our ability to continually evaluate ’c{’xd learn from our efforts so that we stay on an effective course in the
right direction. ~ - -
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IAppendix 5.2 o
Percentage of technology coordinators from schools 1n lower secondary educatfon who indicated that they
were adequately prepared with for supporting ICT activines in particular areas in the school.

Belgium-French *

Bulgaria

Canada *

China Hong Kong

Chinese Taipei

Cyprus 70 6 47 70 30 24 78 19 23 20 9 C1 29 13 28 33 11
Czech Republic 89 8 79 93 50 78 58 29 33 43 57 49 53 33 36 35 28
Denmark 93 5 64 97 65 89 54 15 41 58 55 45 65 44 72 76 53
Finland 8 3 88 95 76 92 46 13 25 50 33 22 46 23 70 74 49
France 78 4 63 90 53 80 40 26 12 23 20 30 51 26 37 41 43
Hungary 96 4 95 98 74 92 64 69 53 40 59 67 66 41 53 57 51
Iceland 84 30 51 98 55 80 45 47 44 53 52 63 75 47 19 79 69
Israel * 77 8 55 91 79 60 48 37 56 53 53 50 62 64 50 352 77
Italy * 926 77 8 59 8 57 16 50 59 53 27 72 48 67 73 60
Japan 38 12 60 77 41 70 48 55 16 38 22 27 28 29 27 30 26
Lithuania 93 8 83 91 57 78 64 26 35 52 50 69 45 57 70 47 45
Luxembourg 88 0 8 87 69 87 27 12 18 21 27 524 34 78 81 5 69
New Zealand * 82 35 60 97 81 88 48 39 67 a4 53 30 60 42 80 77 67
Norway 722 51 8 32 65 26 13 13 21 27722 36 11 54 58 338
Russian Federation | 70 7 76 88 73 87 54 35 36 50 67 66 29 48 26 20 28
Singapore 98 6 62 100 59 85 76 34 44 61 88 74 75 64 85 85 97
Slovenia 9 6 76 98 52 8 71 28 68 75 55 54 62 58 83 8 69
South Africa * 81 5 77 92 78 88 48 22 24 44 43 24 47 32 56 55 49
Thailand 63 4 53 68 37 50 18 4 4 g4 g 19 10 10 10 11 23

Notes. ~: no data collected; *: countries that did not satisfy all sampling criteria;
Standard error: value + 2*se= 95% confid. interval population; all statistics based on
schools using computers.
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Appendix 5.3

Percentage of technology coordinators from schools in upper secondary education who indicated that they were
adequately prepared with for supporting ICT activities in particular areas in the school.

Belgium-French * 42
Bulgaria 27 24 21
Canada * 82 %0 70
China Hong Kong 73 73 83
Chinese Taipei 93 95 90
Cyprus 93 16 88 96 93 93 69 28 23 13 28 32 64 37 45 42 55
Czech Republic 98 6 97 99 76 97 42 21 26 32,53 34 60 42 65 65 37
France 80 7 70 8 59 79 40 15 14 26 24 27 52 28 47 50 48
Iceland 100 36 97 100 95 100 35 63 48 55 53 36 60 67 75 80 85
Israel * 77 5 70 94 72 62 43 28 53 44 45 40° 55 57 63 63 71
Italy * 94 8 79 8% 62 B85 58 20 53 61 34 24 67 46 58 62 56
Japan 59 8 60 74 46 71 32 47 18 22 17 18 20 29 27 28 22
Latvia * 87 8 57 89 58 74 29 24 26 32 33 35 48 38 48 51 36
Lithuania 93 7 82 95 57 82 65 28 36 52 50 68 43 55 66 46 44
Luxembourg 89 5 90 8% 69 87 24 14 18 21 29 7 23 33 80 83 68
Norway 75 4 73 8 51 80 27 9 11 19 18 13 32 9 69 69 56
Russian Federation | 70 5 78 87 72 86 53 34 34 48 67 66 29 48 25 20 27
Singapore 99 23 78 99 85 94 78 48 67 80 70 65 76 S8 92 92 97
Slovak Republic* |92 9 90 98 8 90 27 17 27 32 18 37 49 47 55 51 31
Slovenia * 100 2 9 9% 76 97 34 18 30 31 37 31 70 43 91 89 89
South Africa * 8 1 77 8 73 81 41 20 25 40 41 35 43 29 48 51 52

Notes. ~: no data collected; *: countries that did not satisfy all sampling criteria;
Standard error: value + 2*se= 95% confid. interval population; all statistics based on
schools using computers
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Appendix 6.7
Principals’ attitude towards ICT 1n lower secondary education. Average values and standar
errors (between brackets) for attitudes.

Belgium-French * |7(1.2) 5(0.9) 3(1.1) 6(0.9) 9(L.7) 0(2.1) 3(0.8)
Bulgaria 5(0.5) 4(0.5) 6(0.5) 2(0.5) 9(0.9) 9(0.8) 4(0.5)
Canada * 6(0.5) 6(0.4) 1(0.5) 1(0.5) 2¢0.7) 7(0.9) 1(0.4)
China Hong Kong |5(0.5) 9(0.5) 3(0.5) 4(0.5) 1(0.8) 1(0.8) 3(0.4)
Chinese Taipei 8(1.0) 6(0.9) 1(0.9) 2(1.0) 4(14) 0(1.4) 2(0.9)
Cyprus 3(1.2) 4(1.0) 6(1.0) 3(0.9) 2(1.0) 3(1.3) 6(0.7)
Czech Republic 3(09) 5(0.9) 1(0.7) 5(0.8) 6(1.7) 1(1.2) 6(0.6)
Denmark 4(1.0) 1(0.9) 0(0.9) 9(0.9) 9(1.1) 7(L3) 3(0.8)
Finland 7(1.1) 2(0.6) 0(0.8) 9(0.8) 6(1.7) 7(L7) 9(0.7)
France 7(0.8) 2(0.9) 1(0.9) 4(0.7) 8(1.3) 3(1.3) 1(0.7)
Hungary 9(1.0) 2(0.8) 0(0.8) 9(0.8) 9(1.6) 8(1.6) 0(0.7)
Iceland 3(0.7) 8(0.5) 0(0.7) 0(0.7) 4(0.9) 9(1.1) 1(0.5)
Israel * 6(1.2) 8(1.1) 8(1.1) 9(L.0) 4(1.3) 2(3.0) 8(0.9)
Italy * 4(13) 6(1.1) 8(1.0) 2(12) 8(1.6) 9(2.1) 5(1.0)
Japan 8(1.2) 8(1.3) 2(1.3) 8(1.3) 2{2.0) 6(2.83) 6(L.0)
Lithuania 6(0.7) 6(0.6) 4(0.7) 2(0.8) 6(1.2) 6(1.4) 4(0.6)
Luxembourg 3(3.2) 4(25) 6(1.9) 3(23) 4(42) 7(41) 4(Q23)
New Zealand * 4(0.9) 2(0.7) 3(0.7) 1(0.8) 9(1.4) 5(1.3) 0(0.7)
Norway 7(0.3) 9(0.3) 1(0.3) 3(0.3) 1(0.3) 0(0.6) 3(0.2)
Russian Federation | 7(1.3) 0 6(1.4) 0(l4) 0(1.7) 4(2.5) 0
Singapore 9(0.2) 4(0.1) 9(0.1) 2(0.1) 2(0.2) 5(0.3) 1(0.1)
Slovenia 0(1.1) 9(0.9) 7(1.0) 3(0.9) 6(1.7) 2(1.6) 5(0.8)
South Africa * 8(l.8) 7(1.7) 4(1.3) 1(1.7) 6(1.8) 0(2.8) 0(L3)
Thailand 6(0.6) 1(0.7) 9(0.6) 4(0.7) 8(0.8) 6(1.0) 5(0.6)
Notes: *: countries that did not satisfy all sampling criteria for this
population.
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Appendix 6.8
Principals' attitude towards ICT in upper secondary education. Average values and standard
errors (between brackets) for attitudes.

2} )
@ @.@
. . %y

Country p “© %
Belgium-French * 66 (1.2) 75(09) 74(L.0) 76(0.9) '78(1.6) 60(2.0) '73(0.8)
Bulgaria 85(0.8) 8507 87(0.7) 81(08) 80(1.3) 80(l2) 84(0.6)
Canada * 77(0.5) 87(03) 84(04) 8304 85(0.7) 68(0.9) '83(0.3)
China Hong Kong  65(0.5) 79(0.5) 73(0.5) 7405 71(0.8) 61(0.8) 73(0.4)
Chinese Taiper 790.8) 9105 86(0.6) 84(0.7) 86(1.2) 76(1.2) 85(0.6)
Cyprus 84(0.8) 90(0.6) 90(0.8) 84(0.8) 94(0.7) 96(0.7) 88(0.8)
Czech Republic 74(0.9) 81(0.8) 8407 74008 79(1.6) 80(1.4) 73(0.6)
France 66 (1.0)y 74(0.8) 70(1.0) 72(0.8) 77(1.3) 69(1.4) 71 (0.7
Iceland 73(1.3) 91(03) 8406 7407 80009 530 78(0.7)
Israel * 84 (1.2) 86(l.1) 88(1.0) 86(1.0) 94(1.0) 86(23) 86(0.8)
Italy * 66(24) 721 1323 6721 628 627 70@2.1)
Japan 67(1.5 70(1.6) 67(L3) 67(L4) 6926 50028 67(1.3)
Latvia * 79(12) 83(l.0) 85(L.D 77D 9114 7421 8109
Lithuania 86(0.2) 85(02) 83(0.3) 83(0.2) 87(0.3) 74(04) 84(0D
Luxembourg 6229 8422 76(7 T2Q0 7637 6538 7421
Norway 63(0.5) 80(04) 7304 72(04 89(05) 58(0.9) 72(0.4)
Russian Federation * 87 (1.3) 086(14) 80(14 9017 7425 0
Singapore 87(04) 95(0.0) 92(0.3) 95(0.3) 96(0.0) 76(0.0) 92(0.3)
Slovak Republic *  81(1.0) 89(0.8) 8(0.8) 79(L.1) 91(12) 73(l.6) 84(0.9)
Slovenia * 74(1.1) 83(0.8) 80(09) 7410y 71(1.9) 70(L5) 7809
South Africa * 0L 907 874 83(16 82025 7225 82(1.5

Notes: *: countries that did not satisfy all sampling criteria for this
population.
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