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Abstract: A school-based planning for technology enhanced learning (TEL) in both the 
traditional school curriculum and the development of the Twenty-first Century Knowledge 
is considered crucial for school education in Hong Kong. This study aimed to analyze the 
status quo and provide recommendations on the planning for TEL. Focus group discussion 
and case study were conducted to collect views of school practitioners on the need and areas 
of school-based planning for TEL. Results of the study showed that schools in Hong Kong 
recognized the importance of the Twenty-first Century Knowledge in school education, and 
asserted the adoption of TEL for delivering traditional curriculum and fostering the 
Twenty-first Century Knowledge. In this regard, three recommendations in response to the 
roles of IT on enhancing school education in the twenty-first century are made. They are the 
use of information technology for fostering independent inquiry learning, the promotion of 
self-regulated learning involving the use of digital resources, and the use of digital student 
learning records for encouraging assessment for learning. 
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1. Introduction 
 
The emerging digital culture coupled with the trends in economic globalization and the need 
to develop a knowledge society since the end of the twentieth century have driven the thrust 
for people to master information processing skills in addition to information technology (IT) 
skills for their activities in everyday life. In this regard, students in the twenty-first century 
have to possess four types of the Twenty-first Century Knowledge ([1]). The first one is the 
ability to use IT to access, manage, integrate, evaluate, and create information in order to 
function in a knowledge society. The second one is the ability to manage complexities, 
make decisions, tackle problems, and undergo reasoning effectively with the use of IT. The 
third one is the ability to use IT for interpersonal communication and interactive 
collaboration with the demonstration of personal, social and civic responsibilities. The 
fourth one is the ability to make strategic plans, select suitable tools, and produce relevant 
and high-quality products with the use of IT in the pursuit of daily life aspects. 

Researchers have suggested that technology is crucial in enhancing both the learning 
of traditional school curriculum and the development of the Twenty-first Century 
Knowledge ([1], [2], [3], [4] & [5]). Technology enhanced learning (TEL) refers to 
education that is enhanced and improved with the support of technology. During the 
learning process learners are provided with IT tools and digital resources in order to 
improve the efficiency and effectiveness of the learning practices ([2] & [3]). Previous 
studies have suggested that IT plays three crucial roles in fostering learning in the 
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Twenty-first century. Firstly, IT acts as a driver for the promotion of learning. It catapults 
learners into a global knowledge society which requires a high level of IT proficiency for 
the success of daily pursuits. Secondly, IT acts as a bridge to high academic achievement. It 
serves as a bridge to more engaged, relevant, meaningful, and personalized learning — all 
of which can lead to higher academic achievement. Thirdly, IT acts as a platform for 
informed decision making and accountability. It provides a platform for using timely, 
meaningful data to shape learning opportunities and make informed decisions ([1], [4], & 
[5]). To equip our younger generation to cope with the ever-changing needs of the 
knowledge society, students should be provided with opportunities to develop the 
Twenty-first Century Knowledge with the use of IT in their learning process. To this end, 
schools, as an important learning place for students, should develop and implement a 
school-based plan for the successful establishment of a school environment favorable for 
TEL according to their individual needs ([6], [7] & [8]). 
 
 
2. Background of the Study 
 
With the aim of empowering schools in Hong Kong with greater autonomy to develop and 
implement a tailor-made plan for the promotion of TEL in response to the emerging 
knowledge society at the school level, the government of Hong Kong has made strategies to 
prepare local schools for such a pursuit. In 1998, the government announced the first 
strategic document, Information Technology for Learning in a New Era: Five-year 
Strategy – 1998/99 to 2002/03, which led to a solid foundation of hardware infrastructure 
and a huge pool of IT-literate teachers and students for the development of TEL at the 
school level ([9]). In 2004, the government issued the second strategic document entitled 
Empowering Learning and Teaching with Information Technology, which laid a foundation 
of professional knowledge of teachers and school principals about the integration of IT into 
learning and teaching ([10]). In 2007, the government issued a consultation document for 
the upcoming strategic document entitled Right Technology at the Right Time for the Right 
Task, in which one of the actions aims to assist schools to develop and implement 
school-based plans for the development of TEL ([11]). To investigate the readiness of 
schools in Hong Kong to develop and implement school-based plan for promoting TEL in 
the knowledge society, this study aimed to analyze the current situation of and provide 
inspiring recommendations on the planning for TEL at the school level in Hong Kong. 
There were two research questions in this study: 
(1) How do the school practitioners perceive the status of the Twenty-first Century 

Knowledge in the planning for school-based development in response to the emerging 
knowledge society? 

(2) How do the school practitioners perceive the use of IT in enhancing teaching, learning 
and assessment of school education? 

 
 
3. Research Methodology 
 
Two methods were adopted in this study for the collection of opinions from relevant school 
practitioners about the above two research questions, namely focus group discussion, and 
case study. The first method was focus group discussion. Focus group discussion is a 
common qualitative research method, which is in the form of face-to-face interview with a 
small and fairly homogeneous group, for capturing real-life data that in this study are 
concerns about school-based planning for TEL in the knowledge society ([12]). Six sessions 
of focus group discussion, of each composed of participants from secondary, primary, or 
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special school sector, were conducted to collect perceptions of school practitioners, 
including school principals and teaching staff taking charge of TEL. A series of guiding 
questions was designed to stimulate participants to share their views on current situation, 
discuss their concerns about existing problems, and suggest their needs for the future 
development of school-based plans for TEL. Two sampling approaches were adopted in this 
study to select representative participants for the focus group discussions. For the selection 
of participants from the primary and secondary school sectors, 40 primary schools and 40 
secondary schools were randomly selected among all of the 635 primary schools and all of 
the 565 secondary schools, respectively, in Hong Kong. For the selection of participants 
from the special school sector, ten special schools were selected by the Expert Group of this 
study among all of the 60 special schools in Hong Kong so that a wide coverage of different 
types of special schools could be selected. A total of 43 schools participated in the focus 
group discussions. The collected data were summarized by analyzing the content of 
excerpts from the transcripts of the discussions. Table 1 shows the demographic data of the 
focus group discussions. 
 

Table 1: The demographic data of the focus group discussions 

Focus group categories No. of focus 
groups 

No. of invited 
schools (y) 

No. of participating 
schools (x) 

Response 
rate (x/y) 

Primary school sector 2 40 18 45% 
Secondary school sector 3 40 20 50% 
Special school sector 1 10 5 50% 

Total: 6 90 43 48% 
 

To further gain insights into the level of agreement about the school-based planning 
for TEL in the knowledge society, a questionnaire which consisted of eight questions was 
developed to collect quantitative data from participants in the focus group discussions. A 
total of 43 questionnaires were distributed to all of the participants in the focus group 
discussions. A total of 35 questionnaires were returned for a response rate of 81.40 percent. 
The Cronbach’s Alpha Reliability coefficient of the questionnaire survey is 0.79. 

The second method was case study. Case study is a common qualitative research 
method in which a single individual or example is studied through extensive data collection 
([12]). To gain insights into the actual practices in the school-based planning for TEL in the 
knowledge society, five case studies were conducted to collect qualitative data on the past 
experience, current practices and existing challenges in relation to the school-based 
development of TEL in the real school environment in Hong Kong. By purposive sampling 
([12]), different types of local schools, which were judged to be average in the development 
of TEL at the school level, were selected among the three school sectors in local school 
education system. A total of five schools, including two primary schools, two secondary 
schools and one special school, were invited to participate in the case studies. Table 2 shows 
the demographic data of the case studies. 

There was a twofold step in the exercise of case studies. First, a review of school 
homepages and school reports was conducted to obtain a preliminary view on the 
development of TEL in the respective invited schools. Second, a semi-structured interview, 
with the provision of a set of interview guidelines, was conducted with the school principal 
and teaching staff who took charge of school-based development of TEL, in the respective 
invited schools. The collected data were summarized by analyzing the content of school 
reports on the school homepages and the excerpts from the transcripts of the interviews. 
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Table 2: The demographic data of the case studies 
Partner 
School 

Sector Interviewees Duration 
(minutes) 

1 Secondary Principal, Academic Leader, Teacher coordinating IT 105  

2 Primary Principal, Vice-principal, Teacher coordinating IT 105  

3 Special Principal, Academic Leader, Teacher coordinating IT 120 

4 Primary Principal, 2 Teachers coordinating IT 120  

5 Secondary Principal 145  

 
 
4. Results and Discussions 
 
 
4.1 Recognition of the Importance of the Twenty-first Century Knowledge 
 
The study results show that the school practitioners have a positive perception of the status 
of the Twenty-first Century Knowledge in the planning for school-based development in 
response to the emerging knowledge society. In the questionnaire survey, the mean rating of 
the question item on the level of agreement about the driving force of the Twenty-first 
Century Knowledge in promoting school-based IT in education development was 4.06 (S.D. 
= 0.59), on a five-point Likert scale with the value “5” indicating the strongest agreement 
adopted in the rating process. This indicates that the respondents highly recognized the 
importance of the Twenty-first Century Knowledge in the development of TEL at the school 
level, though a dispersion of such view was found among the respondents as the value of the 
standard deviation shown. The findings of the focus group discussions and case studies also 
concur with that of the questionnaire survey. The participants of the focus group discussions 
and case studies generally asserted the driving force of the Twenty-first Century Knowledge 
in promoting school-based development of TEL, despite a number of them further 
expressed their concern about the diverse perception of the notion “Twenty-first Century 
Knowledge” among the school community. 
 
 
4.2 Concerns about the Promotion of TEL in the Knowledge Society 
 
The study results reveal that the school practitioners have a positive perception of the 
influence of the use of IT in enhancing student learning. In the questionnaire survey, the 
mean rating of the question item on the level of agreement about the rationale of IT in 
education for improving quality of education was 4.03 (S.D. = 0.38), on a five-point Likert 
scale with the value “5” indicating the strongest agreement adopted in the rating process. 
This reflects that most of the respondents agreed or strongly agreed that the use of IT in 
school education was to enhance the quality of teaching and learning. In the focus group 
discussions and case studies, the participating schools also indicated that they believed the 
effectiveness of TEL. The participating schools considered that the use of IT in school 
education could ultimately enhance the efficiency and effectiveness of teaching and 
learning. They thus had made school-based initiatives in TEL for various dimensions of 
school work related to teaching and learning. Table 3 summarizes some of the major 
initiatives made by the participating schools in this study for promoting school-based 
development of TEL. 
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Table 3: Major initiatives made by the participating schools for promoting school-based 
development of TEL 

Dimension Major initiative 
Teaching - Provided IT facilities and digital resources for teaching 

- Encouraged teachers to integrate the use of IT tools and digital resources 
into curriculum delivery 

- Provided opportunities for teacher professional development on integrating 
IT into teaching and learning 

Learning - Provided IT facilities and digital resources for learning 
- Provided support on the development of necessary knowledge of and 

proper attitude toward using IT for learning 
- Encouraged students to use IT tools and digital resources for the classroom 

learning of subject knowledge under various learning approaches 
- Established award schemes for promoting the use of digital resources in 

self-regulated learning 
Assessment - Developed school-based electronic systems for recording student learning 

performance 
- Developed school-based electronic systems for storing the portfolio of 

behavioral characteristics of students 
 
Firstly, nearly all participating schools in this study reflected that they had implanted 

the use of IT in classroom teaching to improve the quality of teaching. Three methods were 
mainly adopted by the participating schools in this aspect. First, the participating schools 
had provided teachers with IT facilities, such as a set of projector, visualizer and desktop 
computer with Internet connectivity, in each general classroom, and digital resources, such 
as subject specific e-learning platforms for key subjects, for classroom instruction. Second, 
the participating schools had encouraged teachers to adopt the IT facilities and digital 
resources available in their schools for classroom instruction. The participants from the 
secondary school sector added that their schools required teachers to capitalize on the use of 
IT for the delivery of key subjects in the New Senior Secondary (NSS) curriculum such as 
Liberal Studies. Third, the participating schools had encouraged teachers to take part in 
teacher professional development activities related to IT in education. The participating 
schools pointed out that the topics of such professional development activities covered not 
only the technical knowledge about the IT resources available in their schools, but also the 
effective practices for the pedagogical integration of such IT resources. 

Secondly, the participating schools promoted students to embed the use of IT in 
subject learning for improving the quality of learning outcomes. Three methods were 
mainly adopted by the participating schools in this aspect. The first method was the 
provision of necessary resources for the use of IT. The participating schools had provided 
students with the basic computing equipment in computer rooms, and digital resources, such 
as subject-specific e-learning platforms, for classroom learning. The second method was the 
provision of essential knowledge about the use of IT. Apart from requiring students to 
attend certain number of lessons for the computer-related subjects per week to acquire 
technical knowledge and application skills related to the use of IT, some of the participating 
schools had provided support on the development of the proper attitude toward the use of IT 
for learning purposes because they were aware of the latent problems concerning the 
improper use of IT for processing information. The third method was the provision of 
application opportunities for the use of IT. The participating schools had encouraged 
students to use IT for knowledge acquisition, in particular for the key subjects, within the 
class time by arranging classroom learning activities involving the use of IT under various 
learning approaches such as project-based learning approach. Some participating schools 
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had also established award schemes to reward students who actively conducted 
self-regulated learning with the use of e-learning platforms provided by their schools.  

Thirdly, the participating schools integrated the use of IT into learning assessment 
with the ultimate goal of improving the quality of learning outcomes. The participating 
schools in the special school sector had subscribed or developed two types of school-based 
electronic systems in this aspect: the electronic assessment platform for evaluating student 
performance in terms of academic achievement; and the online student portfolio for storing 
the record of behavioral characteristics, cases on improper behaviors and measures for 
effective rectification. These participating schools stressed that this initiative was one of the 
key concerns in the school-based plan for TEL in their schools because such school-based 
electronic systems facilitated teachers to design teaching plan for individual students with 
special educational needs at the next learning stage based on the assessment data. The 
special schools considered that this could, in turn, be helpful to enhance the learning of 
students with special educational needs. One participating school from the secondary school 
sector also indicated that the school was developing such a school-based assessment 
platform, though the school fully understood the great challenges of extensively collecting 
assessment data of students in mainstream schools with large volume of curriculum contents 
for evaluation. 
 
 
5. Recommendations 
 
This section offers recommendations in three areas of school-based planning based on the 
study results, namely the use of IT for fostering independent inquiry learning, the promotion 
of self-regulated learning involving the use of digital resources, and the use of digital 
student learning records for encouraging assessment for learning. 
 
 
5.1 The Use of Information Technology for Fostering Independent Inquiry Learning 
 
One of the ultimate goals of the education for fostering the Twenty-first Century 
Knowledge is to inculcate students with the ability to conduct individual inquiry learning 
through the proper use of IT ([5]). The essential qualities that entail individual inquiry 
learning include the necessary knowledge about and the proper attitude toward using IT for 
information processing. By requiring students to work on a study report under their own 
selected theme, the school education in Hong Kong has made the development of the 
capability of independent inquiry learning as an integral part of cross-disciplinary curricula 
at three levels: the senior primary level in the subject General Studies; the junior secondary 
level in the subject Integrated Humanities; and the senior secondary level in the subject 
Liberal Studies ([13] & [14]). Based on the study results, schools in Hong Kong have the 
potential to take advantage of the use of IT in the delivery of these curricula to inculcate the 
capability of independent inquiry learning. Schools in Hong Kong are ready to encourage 
students to make use of IT tools for processing information and completing learning tasks. 
In this regard, schools are recommended to plan for the use of IT for fostering independent 
inquiry learning. Schools may consider making strategic integration of the use of IT into 
respective curricula, according to the learning stages of students, in order to develop 
capability of independent inquiry learning. In light of the need for teacher supervision in the 
process of individual inquiry, which is not spontaneous to student learning, schools should 
prepare teachers for the ready provision of encouragement to and guidance on the individual 
inquiry learning involving the use of IT through teacher professional development 
activities.  
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5.2 The Promotion of Self-Regulated Learning Involving the Use of Digital Resources 
 
Self-regulated learning involving the use of digital resources is another important approach 
for learning the traditional school curriculum and developing the Twenty-first Century 
Knowledge ([15]). From the study results, schools in all the three sectors in the local school 
education system have made considerable investment in the procurement of digital 
resources for promoting self-regulated learning of school curriculum. Although some 
schools are unable to actively promote self-regulated learning because of the digital divide 
problem among students in their schools, such schools put effort into the satisfactory 
provision of school IT infrastructure with the aim of building a foundation for allowing 
every student to conduct self-regulated learning activities inside campus beyond class 
schedule. Teachers consider that the integration of the use of IT into self-regulated learning 
has a positive impact on the student learning because students are given supplementary 
resources to deepen the learning of individual subjects beyond normal class schedule. In this 
regard, schools are recommended to plan for the promotion of self-regulated learning 
involving the use of digital resources. Schools may consider providing more facilities, 
opportunities and incentives for students to conduct self-regulated learning for individual 
subjects. More of a concern, professional development of teachers on guiding students to 
gain from self-regulated learning should be carefully planned. 
 
 
5.3 The Use of Digital Student Learning Records for Encouraging Assessment for Learning 
 
By keeping records of student learning outcomes, IT can facilitate assessment for learning 
([16]). According to the study results, schools in Hong Kong realize the potential of the use 
of digital records of assessment data to enhance student learning. There is a particularly 
remarkable achievement in the special school sector because they exhibit an imperative 
need to minutely record the individual learning status of students with special educational 
needs in order to foster personalized learning. In light of the encouraging experience in the 
special school sector, mainstream schools are recommended to plan for the use of digital 
student learning records for promoting assessment for learning, though it is understandable 
that such work is challenging and time-consuming at the current stage because of the larger 
learning scope and the faster learning progress, comparing with that of students in the 
special schools, of students in the mainstream schools. Mainstream schools may consider a 
trial on recording assessment data on a specific scope of the school curriculum under a 
digital approach at the preliminary stage. Such initiative can help to establish a foundation 
for the building of student model so as to automate the learning path of students at the next 
stage based on the assessment data. 
 
 
6. Conclusion 
 
The goal of this study is to inspire schools in Hong Kong to develop and implement 
school-based plan for promoting TEL in the knowledge society. Three recommendations 
are suggested for providing insights into the school-based planning for TEL. In view of the 
role of IT as a driver for the promotion of learning, schools are recommended to plan for the 
use of IT for fostering independent inquiry learning. Considering the role of IT as a bridge to 
high academic achievement, schools are recommended to plan for the promotion of 
self-regulated learning involving the use of digital resources. In light of the role of IT as a 
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platform for informed decision making and accountability, schools are recommended to 
plan for the use of digital student learning records for promoting assessment for learning. 
Based on the data garnered in this study, a resource pack, which consists of a model 
roadmap, a sampled action plan, templates with user guides and exemplars, on the planning 
for TEL has been developed to support such a planning for all of the schools in Hong Kong. 
It is anticipated that school-based planning for TEL is the greatest synergy for enhancing the 
quality of school education in response to the emerging knowledge society. 
 
 
Acknowledgments 
 
The author would like to acknowledge the support of the project “Provision of Services on 
Designing a Resource Pack to Support School-based Development of Information 
Technology in Education”, Education Bureau (EDB) of the Government of Hong Kong 
Special Administrative Region, PRC. 
 
 
References 
 
[1] North Central Regional Educational Laboratory. (2003). enGauge® 21st Century Skills: Literacy in the 

Digital Age. Retrieved August 31, 2007, from http://www.ncrel.org/engauge/skills/skills.htm. 
[2] Larson, R. C., & Strehele, G. P. (2002). Edu-tech: What’s a president to do? In P. S. Goodman (Ed), 

Technology Enhanced Learning: Opportunities for Change (pp. 21-59). Mahwah, NJ: L. Erlbaum. 
[3] Spaargaren, G., Martens, S., & Beckers, T. A. M. (2006). Sustainable technologies and everyday life. In 

P. P. Verbeek, & A. Slob (Eds), User Behavior and Technology Development (pp. 107-118). 
Netherlands: Springer. 

[4] Gibson, I. W. (2006). Enhanced learning and leading in a technology rich, 21st century global learning 
environment. In E. K. Sorensen, & D. O. Murchu (Eds), Enhancing Learning through Technology (pp. 
75-102). Hershey, PA: Information Science Pub. 

[5] Partnership for 21st Century Skills. (2007). Maximizing the Impact: The Pivotal Role of Technology in a 
21st Century Education System. Retrieved April 21, 2008, from 
http://www.picnet.net/basecamp/partnershipfor21stcenturyskills/supportretainer/SIP%20tech%20paper.
pdf. 

[6] British Educational Communications and Technology Agency (Becta). (2006). Ways to Use the 
Self-Review Framework. Coventry: Becta. 

[7] Picciano, A. G. (2006). Educational Leadership and Planning for Technology (4th edition). Upper 
Saddle River, NJ: Pearson/Merrill Prentice Hall. 

[8] Whitehead, B. M., Jenson, D. F. N., & Boschee, F. (2003). Planning for Technology: A Guide for School 
Administrators, Technology Coordinators, and Curriculum Leaders. Thousand Oaks, CA: Corwin Press. 

[9] Education and Manpower Bureau. (1998). Information Technology for Learning in a New Era: 
Five-Year Strategy — 1998/99 to 2002/03. Hong Kong: Education and Manpower Bureau. 

[10] Education and Manpower Bureau. (2004). Empowering Learning and Teaching with Information 
Technology. Hong Kong: Education and Manpower Bureau. 

[11] Education Bureau. (2007). Right Technology at the Right Time for the Right Task. Hong Kong: 
Education Bureau. 

[12] Fraenkel, J. R., & Wallen, N. E. (2006). How to Design and Evaluate Research in Education (6th 
edition). Boston: McGraw-Hill Higher Education. 

[13] Curriculum Development Council. (2002). Personal, Social and Humanities Education Key Learning 
Area Curriculum Guide (P1-S3). Hong Kong: Curriculum Development Council. 

[14] Curriculum Development Council, & Hong Kong Examinations and Assessment Authority. (2007). 
Liberal Studies: Curriculum Guide and Assessment Guide (Secondary 4-6). Hong Kong: Curriculum 
Development Council & Hong Kong Examinations and Assessment Authority. 

[15] Steffens, K. (2006). Self-regulated learning in technology-enhanced learning environments: Lessons of a 
European peer review. European Journal of Education, 41(3/4), 353-379. 

[16] Pellegrino, J. W. (2004). Commentary: Designs for research on technology and assessment: Conflicting 
or complementary agendas? In B. Means, & G. D. Haertel (Eds), Using Technology Evaluation to 
Enhance Student Learning (pp. 49-56). New York: Teachers College Press. 

832




