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Preamble 

 

To better prepare our students for the rapid economic, scientific and 

technological developments ahead, STEM education is being promoted as a 

key emphasis in the ongoing renewal of the school curriculum that is 

essential for their lifelong learning and whole-person development.  

   

The promotion of STEM education was first proposed in the 2015 

Policy Address and further supported in the 2016 Policy Address.  Apart 

from cultivating students’ interest in Science, Technology and Mathematics, 

and developing among them a solid knowledge base, we aim to strengthen 

students’ ability to integrate and apply knowledge and skills across different 

STEM disciplines, and to nurture their creativity, collaboration and 

problem solving skills, as well as to foster their innovation and 

entrepreneurial spirit as required in the 21st century.  Through the 

promotion of STEM education in schools, we aim to nurture a versatile pool 

of talents with different sets and levels of skills to enhance the 

competitiveness of Hong Kong. 

 

We have been promoting STEM education among schools in a 

holistic and coherent manner, with strategies that embrace renewing the 

curricula of the Science, Technology and Mathematics Education KLAs, 

enriching the learning activities for students, providing learning and 

teaching resources, enhancing professional development of schools and 

teachers, strengthening partnerships with community stakeholders and 

maintaining professional communities, as well as conducting reviews 

and disseminating good practices.   

  

A consultation document, namely “Promotion of STEM 

Education – Unleashing Potential in Innovation” was released in November 

2015 to introduce the proposed strategies above.  Two symposia cum 

consultation sessions have been organised to solicit initial views from school 

principals and teachers.  Separate consultation sessions have also been held 

for different STEM-related KLAs and the related curricula.  In addition, 

focus group meetings have been arranged for relevant stakeholders.  The 
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general feedback collected from consultation sessions, meetings and other 

channels about the initiative to promote STEM education in schools is 

positive and encouraging. 

 

We must express our heartfelt gratitude to all the stakeholders for 

contributing valuable comments and suggestions during the consultation 

period.  They have expressed unanimous support for the aims and 

objectives, recommendations and strategies for promoting STEM education 

in Hong Kong.  Local primary and secondary schools generally found the 

proposed measures feasible in schools as these are built upon their past 

experiences.  Furthermore, we are pleased to learn that with STEM 

education being highlighted as a curriculum emphasis, some schools have 

become more proactive in implementing STEM education at the school level. 

We shall continue to identify good practices from schools and facilitate 

sharing of successful experiences through networking activities.  

Furthermore, many local tertiary institutions, non-government organisations 

(NGOs), professional bodies and other stakeholders have expressed 

enthusiasm to arrange relevant learning activities for students and to provide 

training programmes for teachers.  

 

We are confident that with consensus among different stakeholders 

and concerted efforts of schools and relevant partners, the recommended 

actions in this Report would lead us to a new phase of quality education that 

can unleash the potential of all students and equip them with necessary 

knowledge, skills and attitudes to live and develop in the contemporary 

world of evolving science and technology. 
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Chapter 1 Introduction 

 

Community Participation in Formulating the Strategies for Promoting STEM 

Education in Schools 

 

Background  

 

1.1 STEM is an acronym that refers collectively to the academic disciplines 

of Science, Technology, Engineering and Mathematics.  In response to 

the changing needs in our society and the rapid economic, scientific and 

technological developments in the 21st century, it is essential to 

promote STEM education and hence equip our students with the 

capability to meet the changes and challenges in society and around the 

world. 

 

1.2 In the curriculum context of Hong Kong, STEM education is promoted 

through Science, Technology and Mathematics Education.  As 

proposed in the 2015 Policy Address, the Education Bureau (EDB) 

would renew and enrich the curricula and learning activities of the 

Science, Technology and Mathematics Key Learning Areas (KLAs), 

and enhance the training of teachers, thereby allowing primary and 

secondary students to fully unleash their potential in innovation.  In 

promoting STEM education, reference has been made to the strategies 

and measures of other countries/regions for their promotion of STEM 

education.  EDB launched a consultation from early November 2015 

to early January 2016 on promoting STEM education to collect views 

and suggestions on the aims, objectives and proposed strategies related 

to the promotion of STEM education in local primary and secondary 

schools. 

 

1.3 The promotion of STEM education in schools of Hong Kong aims at 

further developing students to become lifelong learners of science and 

technology.  Our aim is to enable students to meet the challenges of 

the 21st century.  From a wider perspective, we hope to nurture 

versatile talents with different sets and levels of knowledge and skills 

so as to enhance the international competitiveness of Hong Kong, and 

in turn contribute to national developments.  Major objectives to 

achieve include developing a solid knowledge base among students and 

enhancing their interests in Science, Technology and Mathematics, 
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strengthening students’ ability to integrate and apply knowledge and 

skills, nurturing creativity, collaboration and problem solving skills of 

students, and also strengthening the partnerships with community 

stakeholders, and developing talents/experts in STEM-related areas to 

foster the development of Hong Kong. 

 

1.4 To promote STEM education, we have proposed to adopt a holistic 

approach through six strategies as follows:  

(1)  Renewing the curricula of the Science, Technology and 

Mathematics Education KLAs; 

(2)  Enriching learning activities for students; 

(3)  Providing learning and teaching resources; 

(4)  Enhancing the professional development of schools and teachers; 

 (5)  Strengthening partnerships with community key stakeholders; and 

 (6)  Conducting review and disseminating good practices. 

 

Stakeholders Consultation  

1.5  A consultation document entitled Promotion of STEM Education – 

Unleashing Potential in Innovation was released on 5 November 2015.  

The document and other relevant materials are accessible at the EDB 

website.  A two-month consultation followed to collect feedback from 

various stakeholders in the education and other sectors of the 

community.    

 

Summary of Recommendations after Consultation 

1.6  Positive response was received from different stakeholders during the 

consultation period and in recent focus group meetings after the 

consultation.  After deliberation of feedback from schools and other 

key players on the six proposed strategies, a summary of 

recommendations that pave the way forward for promotion of STEM 

education is highlighted below for information. EDB will follow up 

with appropriate actions, in collaboration with stakeholders, in the 

following as elaborated in the ensuing chapters of this report.  
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I. Updating the curricula of the Science, Technology and 

Mathematics Education KLAs, including KLA Curriculum 

Guides and relevant subject guides, to align with the ongoing 

renewal of school curriculum with the focus on nurturing 

students’ creativity, collaboration, problem solving skills and 

innovativeness through student-centred pedagogies, and pave the 

way for nurturing students’ entrepreneurial spirit in senior 

secondary subjects such as Applied Learning courses. 

 

II. Strengthening the provision of quality learning experiences to 

students through support to schools on whole-school curriculum 

planning and collaboration with relevant organisations. 

 

III. Offering KLA-based and cross-KLA resource materials to 

schools to enhance learning and teaching on STEM-related areas 

and providing additional resources support for catering to their 

school-based needs.   

 

IV. Strengthening the professional capacity, knowledge transfer and 

cross-fertilisation among schools and teachers for building 

communities of practice on STEM education. 

 

V. Synchronising the contributions from different community key 

players to enhance the promotion of STEM education in the 

territory. 

 

VI. Adopting actions to review the development of STEM education, 

consolidate the good practices for dissemination and generate 

knowledge for transfer. 

 

Consultation process and feedback  

 

1.7 A multiple-channel approach with interactive engagement was adopted 

in the consultation exercise to solicit views on the aims, objectives and 

also the six strategies proposed for the promotion of STEM education, 

with the education sector being the major stakeholder group.  The 

policy initiative has been deliberated carefully in various curriculum 

advisory committees and focus group meetings comprising 

representatives from the school sector, professional bodies and tertiary 
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institutions.  At the same time, views and suggestions were also 

gathered from other STEM-related organisations, parents and the 

general public.  

 

1.8 Questionnaires were administered to all primary and secondary schools 

to collect views on the promotion strategies, as well as to participants in 

symposia from November 2015 to January 2016. Other stakeholders 

and the public have also offered useful feedback through various 

consultation events and the mass media, and also by written 

submissions.  A summary of the major feedback from different 

stakeholders is at Appendix 1.  

 

1.9 The feedback from schools has revealed that there is a general 

consensus on the need to strengthen students’ ability to integrate and 

apply their knowledge and skills across different subject disciplines.  

The majority of respondents (>90%) agreed or strongly agreed with the 

promotion of STEM education as a key emphasis of the ongoing 

renewal of the school curriculum.  Over 80% of respondents agreed or 

strongly agreed with the two approaches proposed for organising 

learning activities on STEM education, and over 80% supported the 

proposed strategies for promoting STEM education.  A summary of 

the survey findings is at Appendix 2. 

  

1.10 On the whole, stakeholders of different sectors have shown support for 

the implementation approaches and proposed strategies for the 

promotion of STEM education.  Though we have also received minor 

concerns from individuals, these serve as useful hints and suggestions 

that facilitate our action of fine-tuning the measures/actions for the 

promotion of STEM education. 

 

Purpose of the Report  

 

1.11 This report aims to chart the way forward based on the feedback 

collected during the consultation.  The following chapters present the 

proposal in the consultation document, views and feedback collected 

and the final recommendations for each proposed strategy. 
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Organisation of the Report  

 

1.12 This chapter sets out the background of the consultation on promoting 

STEM education and the multiple channels to collect stakeholders’ 

views on the aims, objectives, proposed approaches and 

implementation strategies.  Recommendations and relevant actions 

that EDB will follow up after the consultation are also highlighted.  

The policy context, purpose and the guiding principles for promoting 

STEM education are presented in Chapter 2. 

 

1.13 Chapters 3 to 8 present the final recommendations with support 

measures/actions, where appropriate, in response to the supportive 

views, concerns and suggestions of stakeholders.  
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Chapter 2   

 

The Policy Context, Purpose and Guiding Principles –  

Promoting STEM Education, Unleashing Potential in Innovation 

 

The Policy Contexts  

 

2.1 The following paragraphs outline the contexts in relation to the 

promotion of STEM education in Hong Kong, including the macro 

environment, our strengths and experiences, areas for further 

development, as well as the final recommendations that guide our way 

forward for promoting STEM education. 

 

The macro environment 

 

2.2 The initiative to promote STEM education in schools is proposed in the 

light of the following macro environment: 

 

(a) There is a worldwide education trend in equipping students with 

the capability to meet the changes and challenges in the 

contemporary world, against the backdrop of rapid economic, 

scientific and technological developments in the 21st century. 

 

(b)  There is a need for Hong Kong to maintain its international 

competitiveness and fulfill the needs of economic, societal, 

scientific and technological developments and in particular to 

foster innovation and an entrepreneurial spirit.  It is of 

paramount importance to nurture a range of talents with different 

capabilities and at different knowledge and skills through STEM 

education, especially when opportunities arise for Hong Kong to 

contribute to major initiatives for national developments. 

 

(c) The Government has been actively promoting Innovation and 

Technology.  The public awareness of the importance of 

innovation in STEM-related fields is also increasing.  This 

context is conducive to the promotion of STEM education among 

schools. 

 

(d) The 2015 and 2016 Policy Addresses have shown support for the 
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promotion of STEM education.  Emphases are put on the 

curriculum renewal of the Science, Technology and Mathematics 

KLAs, enriching learning activities, and enhancing the training of 

teachers for strengthening STEM education. 

2.3 For the promotion of STEM education among primary and secondary 

schools in the territory, we are aware of our strengths and experiences, 

as well as the existing limitations/areas for further development: 

 

Strengths and experiences 

 

(a) The elements of STEM education are embedded in the three 

KLAs of Science, Technology and Mathematics Education of the 

local school curriculum.  Schools have already had different 

experiences in organising STEM-related learning activities. 

 

(b) Hong Kong students have generally performed well in science, 

technology and mathematics over the years as revealed from 

international studies (e.g. PISA, TIMSS) and competitions 

(e.g. International Junior Science Olympiad, Intel International 

Science and Engineering Fair). 

 

(c) A wide range of STEM-related competitions/activities at 

territory-wide, national and international levels are available for 

students’ participation.  Generally speaking, students actively 

participate in the events. 

 

(d) Many schools are keen on arranging students to participate in 

various STEM-related activities within and outside the school.  

 

(e) Various professional bodies, tertiary institutions, 

government/non-government organisations in the community are 

enthusiastic in providing support for the promotion of 

STEM-related learning activities for students. 

 

Existing limitations/Areas for further development 

 

(f) Students were found to focus on acquiring knowledge of 

individual subjects and may not evenly participate in hands-on 
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activities in schools.  Therefore, it is necessary to strengthen 

their ability to integrate and apply their knowledge and skills 

across different subject disciplines through solving daily life 

problems with practical solutions and innovative designs. 

(g) To further enhance the effectiveness of learning and teaching, the 

coherence and collaboration among teachers of the relevant 

KLAs in planning and organising STEM-related learning 

activities needs to be strengthened. 

(h) There is a need to further strengthen the provision of professional 

development programmes, curriculum resources, etc. for primary 

and secondary schools.  We also have to encourage sharing 

among schools to enhance the professional capacity of teachers. 

(i) There is also a need for strengthening the partnerships among 

different community stakeholders in fostering synergy for the 

promotion of STEM education in primary and secondary schools. 

These may include university admission policies that are 

encouraging more STEM-related subjects, opportunities in the 

job market, and changing parental values on the importance and 

contribution of STEM education to the well-being of mankind.  

 

Proposals  

 

2.4 The objectives of promoting STEM education are to develop among 

students a solid knowledge foundation and enhance their interests in 

Science, Technology and Mathematics, to strengthen their ability to 

integrate and apply knowledge and skills to solve authentic problems, 

as well as to foster innovation and entrepreneurial spirit as required in 

the 21st
 
century, so that students are better equipped for further studies 

and careers in meeting the changes and challenges in the contemporary 

world. 

 

2.5  When planning, designing and implementing STEM-related learning 

activities, teachers are encouraged to closely collaborate with their 

counterparts of the relevant KLAs, so as to facilitate students’ 

integration and application of knowledge and skills across disciplines. 
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Proposed approaches for organising learning activities on STEM education 

 

2.6 Two different approaches as listed below are proposed for organising 

STEM-related learning activities. A diagrammatic illustration of these 

two approaches is shown in Appendix 3.  Depending on the school 

context, students’ interests and abilities, as well as the teachers’ 

expertise, schools may adopt approaches other than these, whichever 

appropriate. 

 

 Approach One 

 Learning activities based on topics of a KLA for students to integrate 

relevant learning elements from other KLAs.  

Approach Two 

 Projects for students to integrate relevant learning elements from 

different KLAs. 

 

Expected Outcomes 

 

2.7 Effective promotion of STEM education with the concerted efforts of 

various stakeholders could benefit students, teachers, school leaders, 

other relevant stakeholders, and even Hong Kong as a whole.  The 

expected outcomes of promotion of STEM education are: 

(a)   Students’ ability to integrate and apply knowledge and skills 

across disciplines to solve authentic problems is strengthened 

through STEM-related learning activities.  Their creativity, 

collaboration and problem solving skills are enhanced while 

potential in innovation is unleashed.  While the objectives of 

STEM education and ideas related to integration and application 

of knowledge and skills as advocated are included in the KLAs 

of Science, Technology and Mathematics Education, students are 

expected to enhance their learning effectiveness within and 

across KLAs.  These could facilitate lifelong learning and 

whole-person development of students.  Besides, students’ 

exposure would be broadened by engaging in different related 

learning opportunities, including local, national, and/or 
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international competitions/events related to STEM education.  

The learning experiences could facilitate students to choose 

STEM-related electives and Applied Learning leading to the 

Hong Kong Diploma of Secondary Education (HKDSE), and 

prepare for their future studies and careers in STEM-related areas 

and other fields requiring relevant knowledge, skills and 

attitudes.  

(b)  Teachers’ expertise in organising and implementing 

STEM-related learning activities is enhanced through sharing 

with their counterparts of relevant KLAs and exchange with 

academics/specialists of STEM-related fields.  The professional 

capacity of teachers and the collaboration among them within 

and across schools would be strengthened. 

(c)  School leaders in STEM education could be nurtured for 

planning the implementation of STEM education holistically and 

effectively at school level according to their school context to 

suit the needs and interests of students.  As part of the 

whole-school curriculum planning on STEM education, schools 

could assign a teacher to serve as a coordinator to oversee the 

planning, implementation and evaluation of the promotion of 

STEM education at school-based level.  In addition, schools 

could enhance their capacity through engagement of various 

stakeholders and the community at large to enhance student 

learning.  

(d)  Other stakeholders are actively engaged in the promotion of 

student learning in STEM-related areas.  The communication 

and partnership with local and non-local professional bodies, 

tertiary institutions, government and non-government 

organisations would be enhanced in order to foster synergy 

within the community for facilitating student learning. 

(e)  Hong Kong as a whole can gain benefits from the nurturing of a 

range of talents with different capabilities and at different 

knowledge and skill levels that fulfill the needs of economic, 

scientific and technological developments in the contemporary 

world, hence helping maintain the international competitiveness 
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of Hong Kong and foster innovation and entrepreneurial spirit. 

 

Final Recommendations 

 

2.8 We have carefully considered the views collected from different 

channels during the consultation period.  In charting the way forward, 

we would adhere to the following guiding principles for promoting 

STEM education and adopt a holistic approach at the system and the 

school levels for the implementation. 

 

(a) Adopting a learner-centred approach with focus on facilitating 

learners to acquire the skills on how to learn through 

STEM-related activities, diversified learning, teaching and 

assessment strategies that suit the needs and interests of students. 

 

(b) Enhancing STEM-related learning opportunities to form part of 

the essential learning experiences, inclusive of learning 

opportunities beyond the classroom. 

 

(c) Striking a balance between students’ interests and needs, 

teachers’ views and partnerships with other stakeholders. 

 

(d) Building on strengths of schools’ past experiences and other 

conducive factors for the promotion of STEM education. 

 

(e) Promoting STEM education as a continuous and dynamic 

improvement process, preferably starting from small-scale 

curriculum development projects which allow tolerance of 

ambiguity and room for further advancement. 

 

2.9 Promotion of STEM education is highlighted as one of the major 

curriculum focuses of the KLAs of Science, Technology and 

Mathematics Education in the ongoing renewal of the school 

curriculum for lifelong learning and whole-person development of 

students. 

 

2.10 It should be noted that the promotion of STEM education in schools 

should ensure continuous development in the Science, Technology and 
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Mathematics Education KLAs.  A progressive approach with 

concerted efforts is required for sustainable development of promoting 

STEM education in schools.  The aims and objectives of promoting 

STEM education will be achieved through appropriate strategies and 

concerted efforts among EDB, schools and community stakeholders. 
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Chapter 3 

 

Strategy 1 Renewing the Curricula of the Science, Technology and 

Mathematics Education KLAs 

 

We have proposed in the consultation document the renewal of the curricula 

of the Science, Technology and Mathematics Education KLAs and also the 

primary General Studies curriculum in accordance with a set of guiding 

principles set out by the Curriculum Development Council (CDC) and the 

considerations specific to promoting STEM education (guiding principles in 

paragraph 2.8 refer). 

 

Proposals 

 

Updating the curriculum frameworks and contents 

 

3.1 To update the curriculum frameworks of the KLAs of Science, 

Technology and Mathematics Education highlighting the importance of 

strengthening students’ integration and application of knowledge and 

skills across disciplines, and to update the curriculum contents to keep 

students abreast of the latest developments in various fields of science 

and technology. 

 

Promotion of student-centred pedagogies 

 

3.2 To promote pedagogies that could facilitate students to integrate and 

apply knowledge and skills, including the use of scientific investigation, 

project learning, problem-based learning, design and make activities 

and mathematical modeling. 

 

Supportive Views 

 

Updating the curriculum frameworks and contents 

 

3.3 Schools generally agreed with the direction and focus of updating the 

Science (S1-3) curriculum, the Technology Education KLA (S1-3) 

curriculum and the primary General Studies curriculum.  They have 

also shown support for the review of the Mathematics curriculum 

(P1-S6).  (Disciplinary knowledge and skills of each KLA remain the 
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basics for the interdisciplinary/cross-curricular activities to build on.)  

 

3.4 They expressed the view that the implementation of STEM education 

should start from the primary level as this would help cultivate 

students’ interest in STEM-related areas in their earlier years of studies. 

 

Promotion of student-centred pedagogies 

 

3.5 Schools generally agreed with the adoption of pedagogies that could 

facilitate students to integrate and apply knowledge and skills across 

disciplines. 

 

3.6 They shared the view that the provision of hands-on learning activities 

for students to solve authentic problems is essential. 

 

3.7 Teachers generally agreed that students’ interests and curiosity can be 

cultivated through hands-on and minds-on STEM-related activities.  

They also showed support for the enrichment of learning and teaching 

activities allowing students to integrate and apply knowledge and skills 

of different KLAs, and hence to foster their innovation and problem 

solving skills. (Disciplinary knowledge and skills of each KLA remain 

the basics for these activities to build on.) 

 

Major Concerns and Suggestions 

 

Updating the curriculum frameworks and contents 

 

3.8 Teachers were concerned that they might not have sufficient lesson 

time to implement STEM-related learning activities. 

 

3.9  In relation to maximising the effectiveness of implementing STEM 

education, some stakeholders have suggested the need to strengthen the 

interface between the primary and secondary levels. 

 

3.10 Some teachers showed concern over the alignment of teaching 

sequences between the curricula of Mathematics and Science for 

strengthening the effectiveness of student learning. 
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3.11  Some stakeholders have suggested that subjects related to information 

technology need to be updated. 

 

3.12 There were suggestions from academics and school principals that, in 

view of the ever-expanding knowledge in STEM-related areas, it might 

not be feasible to include too many topics in the relevant curricula.  

Instead, it is more suitable to build a solid disciplinary knowledge base 

among students with appropriate focus on and connection to 

STEM-related areas. 

 

Promotion of student-centred pedagogies 

 

3.13 Individual stakeholders have suggested that the notion of “engineering 

design” is important in STEM-related learning. 

 

3.14 There were views that schools should focus on developing students’ 

innovativeness and problem solving skills through KLA-based and 

cross-KLA activities.  For acquiring knowledge and skills specific to 

engineering, schools might consider incorporating those engineering- 

related programmes offered by professional bodies or tertiary 

institutions as extended learning activities for students. 

 

3.15 In relation to implementing STEM education, the issues of catering for 

learner diversity and student assessment, including public assessment, 

are raised. 

 

Final Recommendations 

 

EDB would update the curricula of the KLAs concerned to align with the 

ongoing renewal of the school curriculum with the focus on nurturing 

students’ creativity, collaboration, problem solving skills and 

innovativeness through student-centred pedagogies, and pave the way for 

nurturing students’ entrepreneurial spirit in senior secondary subjects such 

as Applied Learning courses.   

 

Updating the curriculum frameworks and contents 

 

3.16 The updated KLA Curriculum Guides of Science, Technology and 

Mathematics Education will be available in the 2016/17 school year.  
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With updated curriculum aims and frameworks, the Curriculum Guides 

would serve as useful references for schools on the design of 

school-based curriculum, learning and teaching, as well as assessment 

for the three KLAs, with recommendations also given on the flexible 

use of curriculum time, more cross-KLA collaboration and strategies to 

embrace learner diversity. 

 

3.17 On updating the relevant curricula of the KLAs, due consideration has 

been given to strengthening the vertical continuity and lateral coherence.  

The Science (S1-3) curriculum has been updated to enable students to 

keep abreast of the rapid development in science and technology, 

especially in the field of life sciences.  It is worth noting that the depth 

of treatment of the topics is commensurate with the cognitive 

development of students at the junior secondary level.  Relevant 

briefing seminars on the updated curriculum have been made by the end 

of 2015/16 school year.  The curriculum is available for those schools 

which are more ready to pilot/adopt the strategies in learning and 

teaching from the 2016/17 to 2017/18 school years.  It is also planned 

that the curriculum is recommended for territory-wide implementation 

in schools in the 2018/19 school year. 

 

3.18 In respect of the enriched Technology Education (S1-3) curriculum, it 

includes under the Information and Communication Technology (ICT) 

knowledge context 30% curriculum time on programming.  Further to 

the curriculum implementation by phases from the 2014/15 school year 

for S1 and 2015/16 school year for S1 & S2, full implementation of the 

curriculum from S1 to S3 is in place in the 2016/17 school year. 

 

3.19 The senior secondary ICT curriculum has been updated with 

enhancement of the “algorithm testing” part in Basic Programming 

Concepts of the compulsory part.  The updated curriculum starts to be 

implemented in S4 from the 2016/17 school year. 

 

3.20 Regarding the updating of the Mathematics curriculum (P1-S6), a 

review is now in progress.  The major results of the review of primary 

and junior secondary curricula would be announced in 2016/17, 

whereas the senior secondary curriculum framework will be announced 

in 2017. 
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3.21 For the primary General Studies curriculum, the curriculum is under 

review and will be ready for consultation by the end of 2016.  The 

updated curriculum puts more emphasis on the relevance of science and 

technology to daily life.  It is expected that the revised curriculum will 

be available in the 2017/18 school year.  For those schools which 

show more readiness, they could pilot the learning and teaching in the 

same year.  It is also planned that the curriculum is recommended for 

territory-wide implementation in schools in the 2018/19 school year. 

 

3.22 In planning the time allocation for the above curricula, schools should 

refer to the most updated version of the curriculum documents of 

respective KLAs/subjects as well as the Primary Education Curriculum 

Guide and the Secondary Education Curriculum Guide due to be 

released on the EDB website for the recommended curriculum time.  

To align with the recommendations, schools need to allocate adequate 

but not excessive lessons to each KLA/subject concerned taking into 

consideration the overall learning needs of their students and their 

unique contexts.  Schools are also encouraged to use the designated 

“flexible time” effectively to conduct cross-curricular learning activities, 

including STEM-related ones and to ensure the whole-school 

curriculum is broad and balanced in terms of promoting whole-person 

development.  

 

Promotion of student-centred pedagogies 

 

3.23 We will promote pedagogies that could facilitate the integration and 

application of knowledge and skills in problem solving to create 

solutions and make inventions with hands-on and minds-on activities 

for the above-mentioned updated curricula.  During the process, 

opportunities will be arranged for students to collaborate with peers.  

Elements of “design and make” which cover the notion of “engineering 

design” have been incorporated in the learning activities.  Relevant 

examples on learning and teaching will be provided for teachers’ 

reference. 

 

3.24 At the primary level, coding is recommended to be introduced to 

develop students’ computational thinking.  Teachers of information 

technology and other subjects, including General Studies, are 

encouraged to collaborate and provide opportunities for students to 
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acquire and apply skills of coding through appropriately designed 

learning activities. 

 

3.25 The learning and application of three-dimensional (3D) printing 

technology provides a typical example of STEM education.  We 

encourage schools to make good use of 3D printing technology to 

enhance student learning in the Science, Technology and Mathematics 

Education KLAs.  

 

3.26 Being closely related to the qualities embedded in an entrepreneurial 

spirit such as possessing creativity and innovativeness, taking initiative 

and responsibilities, taking calculated risks and upholding perseverance, 

STEM education provides ample opportunities to nurture these qualities 

in students through the updated curricula in various KLAs and 

promotion of student-centred pedagogies.  This helps pave ways to 

enhance students’ entrepreneurial spirit in senior secondary subjects.  

For example, Applied Learning offers many courses, like those under 

the areas of studies of Applied Science and Engineering and Production, 

which provide contexts for promoting entrepreneurial spirit in students 

through STEM-related topics and learning activities.  During the 

process, students conceive innovative ideas, turn ideas into actions, 

learn to stay positive in times of uncertainty and make the best of the 

opportunities ahead.  They may also see new business opportunities 

for their future endeavours.  

 

3.27 Regarding the promotion of student-centred pedagogies for STEM 

education in schools, EDB would make continued reference to 

international practices, as well as the latest worldwide trend in learning, 

teaching and assessment.  While EDB would introduce and update 

teachers about various pedagogies that can promote student-centred 

learning, teachers have to decide which pedagogies can best suit their 

students and their school-based needs.   

 

3.28 Regarding the assessment for STEM-related learning activities, it 

should align with the learning objectives as well as the pedagogies 

adopted to reflect the learning progress and the capability of students as 

independent/collaborative learners. 
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Chapter 4 

 

Strategy 2  Enriching Learning Activities for Students 

 

This chapter is about the arrangements to enrich student learning activities for 

promoting the culture of cross-disciplinary learning of Science, Technology 

and Mathematics. 

 

Proposals 

 

Key events for students 

 

4.1 To organise an education fair for students to showcase and celebrate a 

wide range of student achievements on STEM-related areas on a 

regular basis. 

 

Planning for other STEM-related learning opportunities 

 

4.2 To advise schools to effectively make use of school-based flexible time 

of central time allocation and outside classroom learning for engaging 

students in worthwhile learning experiences (e.g. cross-curricular and 

cross-KLA project learning or competitions). 

 

4.3 To broaden student learning by providing opportunities for them to 

participate in local, national, and/or international competitions related 

to STEM education. 

 

4.4 To nominate students with special talent in STEM areas to apply for 

local and overseas scholarships so as to widen their horizons for 

facilitating their specialisation in future studies on STEM-related 

disciplines. 

 

Supportive Views  

 

4.5 The respondents have showed strong support for enriching the learning 

activities for students. 

 

4.6 Some teachers supported the view that the implementation of 

STEM-related learning activities should be carried out in a progressive 
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approach.  Such an approach allows schools to consolidate 

experiences through try out practices. 

 

Key events for students 

 

4.7 The Student Education Fair on Science, Technology and Mathematics 

newly organised in January 2016 was well received.  School principals, 

teachers and other stakeholders, including parents, professional bodies, 

etc. considered this signature event to have provided a good platform 

for students to showcase their achievements and it helped cultivate 

students’ interests in STEM related disciplines. 

 

4.8 As elements of life-planning on students’ further studies and career 

development were available, the Education Fair enabled students to 

have a better understanding of STEM-related fields. 

 

Major Concerns and Suggestions 

 

Planning for other STEM-related learning opportunities 

 

4.9 There was a suggestion that both primary and junior secondary students 

could have more room to engage in STEM-related learning activities, 

including those conducted inside and outside the classroom. 

 

4.10 There were requests for strengthening the school-based support for 

planning and organising various STEM-related learning activities. 

 

4.11 The idea of “STEM Maker” was well supported by some teachers.  It 

was considered essential for students to link their learning with solving 

problems related to daily life.  Besides, given the flexible nature of the 

studies on technology, the learning of technology offered an effective 

platform for students to integrate and apply knowledge and skills, 

including hands-on skills, through engaging in STEM learning.  

 

4.12 Some stakeholders considered that a range of learning activities that are 

cross-curricular in nature were suitable for infusing STEM-related 

elements.  The activities could be implemented through task-based 

learning, such as project learning in STEM-related KLAs and 

Independent Enquiry Study (IES) of Liberal Studies. 
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4.13 There were suggestions on enhancing efforts to encourage students of 

different capabilities and backgrounds to participate in various 

STEM-related activities with examples, such as the WorldSkills Hong 

Kong Competition (school version). 

 

4.14 Some stakeholders showed concerns that students are already fully 

occupied with other learning activities.  It may be difficult for students 

to squeeze time to engage in STEM-related ones. 

 

4.15 There were suggestions on further promoting those student exchange 

programmes related to STEM areas with Mainland cities and overseas 

countries.   

 

Final Recommendations  

 

EDB would adopt the actions as listed below to strengthen the provision of 

quality learning experiences to students through support to schools on 

whole-school curriculum planning and collaboration with relevant 

organisations.   

 

Key events for students 

 

4.16 Based on the positive feedback on the Student Education Fair on 

Science, Mathematics and Technology 2016 organised in collaboration 

with the Hong Kong Science and Technology Parks Corporation, and 

that on the student events of The InnoTech Expo 2016 organised by 

Our Hong Kong Foundation with EDB as a supporting organisation, 

EDB will continue to partner with relevant bodies in organising some 

large-scale STEM-related events for students.  These would provide 

quality learning experiences for students to enhance their interests, 

creativity, and innovation and to strengthen their ability in integrating 

and applying both knowledge and skills in solving authentic problems. 

 

4.17 As part of the programmes of the WorldSkills Hong Kong Competition 

cum Carnival 2017 to be hosted by the Vocational Training Council 

(VTC) in June 2017, a collection of activities including STEM-related 

competitions and demonstrations will be organised by EDB for 

secondary school students to showcase the skills-related learning 

outcomes and to develop their early career interests.  Quality learning 
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experiences will be provided to students participating in the 

competitions and also those visiting the event.  

 

Planning for other STEM-related learning opportunities 

 

4.18 Schools are advised to adopt whole-school curriculum planning, with 

flexible use of curriculum time, to incorporate elements of STEM 

education into the school curriculum for broadening students’ learning 

experiences through time-tabled lessons and other life-wide learning 

activities beyond the classroom, including arranging for students to 

participate in various local, national, and/or international STEM-related 

competitions/events/study tours.  It should be noted that STEM-related 

learning opportunities should be provided for students of different 

capabilities.   

 

4.19 EDB will strengthen the school-based support to schools on holistic 

curriculum planning, including collaboration among KLAs in 

organising various STEM-related activities, to cater for the needs of 

students of different capabilities and backgrounds. 

 

4.20 We will strengthen the collaboration with various STEM bodies, e.g. 

The Academy of Sciences of Hong Kong, Hong Kong Science and 

Technology Parks Corporation, in providing STEM-related activities 

for enriching students’ learning experiences.  This could facilitate the 

provision of various STEM learning opportunities for students. 

 

4.21 To ensure provision of quality STEM-related learning opportunities in 

Applied Learning, EDB will continue to review and strengthen the 

existing Applied Learning courses of both the areas of studies on 

“Applied Science” and “Engineering and Production”, as well as 

providing tasters and extension programmes as appropriate. 

 

4.22 Flexibility is provided for schools to implement their school-based 

STEM-related learning activities.  Different schools may organise 

learning activities on different specific themes in accordance with their 

student interests, school contexts and teacher expertise, as well as the 

stage of developing STEM education.   
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4.23 EDB will continue to stretch the potential of the gifted students.  We 

will cooperate with The Hong Kong Academy for Gifted Education to 

provide challenging off-site enrichment and extension learning 

opportunities and explore new ones for exceptionally gifted students.  

 

4.24 In collaboration with other relevant organisations, EDB has launched 

the Inter-school Cross-curricular Project Competition on Climate 

Change between October 2016 and mid 2017 on the mitigation, 

adaptation and/or resilience strategies to cope with climate change.  

This Competition provided an effective learning platform for nurturing 

global citizenship and caring attitude towards the well-being of 

mankind by using knowledge and skills of STEM. 
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Chapter 5 

 

Strategy 3  Providing Learning and Teaching Resources 

 

This chapter presents the proposals and relevant work progress in relation to 

the learning and teaching resources provision to schools for supporting the 

implementation of the curricula of the Science, Technology and Mathematics 

Education KLAs.  Schools are also advised to make good use of the 

resources provided, including the existing ones, to facilitate student learning 

in STEM-related disciplines. 

 

Proposals 

 

5.1 To provide further resource materials for teachers’ reference, including 

annotated school cases, cross-disciplinary activities, project learning, 

life-wide learning activities and information on STEM- related 

competitions. 

 

5.2 To suggest various e-resources related to STEM disciplines, e.g. 

e-library, online courses, e-textbooks, and other resources related to 

STEM education accessible from the Internet, for effective learning and 

teaching. 

 

5.3 To promote the use of learning and teaching resources related to STEM 

education on the “EDB One-stop Portal for Learning and Teaching 

Resources” (OSP) hosted by the Hong Kong Education City Limited 

(HKECL), and to enrich the resources. 

 

5.4 To strengthen the connection between EDB and various organisations, 

such as Hong Kong Science and Technology Parks Corporation, and 

Hong Kong Science Museum, for effective dissemination of learning 

and teaching resources and life-wide learning activities. 

 

Supportive View  

 

5.5 Most school principals and teachers strongly supported the provision of 

learning and teaching resources for schools in promoting STEM 

education. 
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Major Concerns and Suggestions 

 

5.6 Most schools have requested the provision of other resources support 

(e.g. additional funding for schools). 

 

5.7 Individual respondents have suggested the use of a wide variety of tools 

and kits, e.g. free tools on the web that could facilitate the promotion of 

STEM education in schools. 

 

5.8 Individual teachers raised that, apart from the provision of resource 

packages, hints on some small-scale STEM activities would be useful 

for learning and teaching. 

 

Final Recommendations 

 

The following actions serve to offer KLA-based and cross-KLA resource 

materials to schools to enhance learning and teaching on STEM-related 

areas and to provide additional resources support for catering to their 

school-based needs.      

 

One-off grant for schools 

 

5.9 To facilitate the promotion of STEM education in primary schools, 

EDB has disbursed a one-off grant for the promotion of STEM 

education to all government, aided and DSS primary schools, including 

special schools with a primary section, in March 2016.  The amount of 

the grant was HK$100,000 per school. 

 

5.10 The grant aims at enhancing schools’ capacity to strengthen the 

planning and organisation of STEM-related learning activities to foster 

students’ inquisitive mind and promote their interest in the learning of 

science and technology.  Given the flexibility of using the grant, 

schools may make use of it to purchase equipment/resource materials 

and organise STEM-related learning activities, etc. to meet their school 

needs. 

 

5.11 EDB will explore the feasibility of disbursing a one-off grant of a 

similar nature to secondary schools for the promotion of STEM 

education.   
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Resources development for updated curricula 

 

5.12 For the updated Science (S1-3) curriculum, EDB has initiated relevant 

curriculum development projects with the production of learning and 

teaching resources for schools’ reference.  The experiences of trying 

out the learning and teaching in the classroom will be consolidated with 

resource materials to be disseminated in 2017. 

 

5.13 For the updated Technology Education (S1-3) curriculum, relevant 

learning resources for all modules of Design & Technology (D&T) and 

Food and Textile Science have been developed and uploaded onto the 

EDB website.  Besides, a learning and teaching resource package for 

programming is being developed. 

 

5.14 Regarding the Mathematics curriculum, Seed Projects relevant to 

STEM education starts in the 2016/17 school year for the development 

and production of learning and teaching resources for primary and 

secondary schools. 

 

5.15 For primary the General Studies curriculum, STEM-related resources 

packages on “Light, Sound & Electricity”, “Forces and Simple 

Machines”, “The Living World” and “Material Science” have been 

disseminated to teachers for reference.  Additional packages of 

resources on other STEM-related topics will be developed to support 

the learning and teaching of the curriculum in the coming years.  In 

addition, the Furniture and Equipment (F/E) List for General Studies 

has been updated and categorised with additional items for schools’ 

reference.  Teachers can refer to the EDB website for details.   

 

5.16 For the primary level, a Computer Awareness Programme (CAP) of 8 

modules has been revised and uploaded onto the web.  Among the 

themes for learning activities, coding is newly introduced to enhance 

students’ interest and innovation in the area of information technology. 

 

5.17 EDB will review the printed textbooks and e-textbooks for the updated 

curricula to be submitted by publishers.  This is to ensure the 

availability of quality textbooks for learning and teaching when the 

updated curricula are recommended for use in schools.  
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5.18 Two ETV programmes on promoting STEM education have been 

developed.  Other relevant programmes to support the learning and 

teaching of the updated curricula of the Science, Technology and 

Mathematics Education KLAs and General Studies will continue to be 

developed.   

 

Cross-disciplinary resources development  

 

5.19 A website to facilitate the promotion of STEM education has been 

developed and launched in September 2016.  It disseminates 

information about the promotion of STEM education, including 

upcoming events on professional development programmes, relevant 

student activities, STEM-related resources and other community 

resources for schools’ reference.  The contents in the website will be 

updated regularly. 

 

5.20 EDB is making good use of the existing assets/centres to support the 

different promotion strategies.  The Arts and Technology Education 

Centre (ATEC) in Lok Fu is being used more intensively for organising 

student activities and professional development programmes, e.g. on 

3D-printing, microcontroller, laser cutting technology, etc. for teachers.  

The Young Achievers’ Gallery (YAG) at the Kowloon Tong Education 

Services Centre has been renovated and re-opened serving for 

exhibiting school-based STEM projects.   
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Chapter 6 

 

Strategy 4  Enhancing Professional Development of Schools and Teachers 

 

In this chapter, we recommend enhancing the professional capacity of school 

principals, curriculum leaders and teachers in implementing STEM education 

holistically and effectively at school level. 

 

Proposals 

 

6.1 To organise symposia for curriculum leaders for all schools. 

 

6.2 To continue to organise professional development programmes for 

middle managers and teachers in the coming school years to introduce 

the appropriate strategies for enhancing students’ ability in 

cross-disciplinary integration and application of knowledge and skills.  

Seminars and workshops on enriching teachers with the most up-to-date 

knowledge on STEM-related fields will continue to be organised. 

 

6.3 To build communities of practice to enhance knowledge exchange 

within and across schools through different platforms (e.g. Professional 

Development Schools (PDS) Scheme of the Education Development 

Fund (EDF) and the Quality Education Fund Thematic Network 

(QTN)). 

 

6.4 To increase teachers’ exposure to cutting edge development in the 

science and technology fields through exchange with 

academics/partners in the territory and from the Mainland and overseas. 

 

Supportive View 

 

6.5 There has been strong support from stakeholders for enhancing 

professional development of school leaders and teachers. 

 

Major Concerns and Suggestions 

 

6.6 Some teachers were concerned about the workload involved in the 

promotion of STEM education in school. 
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6.7 Cross-KLA collaboration for whole-school planning and organising 

STEM-related activities is a challenge to teachers of the KLAs 

concerned. Some stakeholders showed concerns over teachers’ 

readiness in the implementation of STEM-related activities.  

 

6.8 Some secondary schools showed concern over the decline in the supply 

of Design and Technology (D&T), Design and Applied Technology 

(DAT) and Home Economics / Technology and Living teachers.  For 

the primary level, quite a number of schools expressed concern over the 

expertise of some primary General Studies teachers, who may not be 

specialised in STEM-related disciplines. 

 

6.9  Teachers considered that for effective promotion of STEM education at 

school-based level, good support from the school management is 

essential. 

 

6.10 Some teachers suggested the development of communities of practice 

among schools to facilitate the professional capacity building of 

teachers. 

 

6.11 Some respondents remarked that laboratory technicians in secondary 

schools should play a strengthened role in assisting the implementation 

of STEM-related learning activities for students. 

 

 

Final Recommendations 

 

The following actions would be adopted to strengthen professional capacity, 

knowledge transfer and cross-fertilisation among schools and teachers for 

building communities of practice on STEM education.   

 

6.12 With positive feedback gained from the symposia organised in July and 

November 2015, these large-scale events are found effective in 

promoting STEM education, in terms of capacity building for principals 

and curriculum leaders.  EDB will continue to organise the symposia 

on a regular basis.  The events also provide a platform of partnering 

with the school sector, relevant professional/STEM-related bodies for 

the promotion of STEM education among schools. 
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6.13 EDB will enhance the collaboration with STEM-related professional 

bodies, e.g. The Academy of Sciences of Hong Kong, Hong Kong 

Science and Technology Parks Corporation, to organise professional 

development programmes to update curriculum leaders and teachers 

from different perspectives about the effective means of promoting 

students’ interest in STEM areas. 

 

6.14 Various professional development programmes (PDPs) on promoting 

STEM education will be organised from 2016 onwards.  For the 

primary level, different programmes will be arranged for school 

leaders/ Primary School Master (Curriculum Development) [PSM(CD)] 

and General Studies/Mathematics teachers respectively.  For the 

secondary level, cross-KLA and KLA-based programmes will be 

organised.  The target participants of cross-KLA programmes are 

school leaders, and teachers.  The KLA-based programmes are for 

KLA coordinators/panel heads/middle managers/teachers.  The 

contents of the PDPs for both primary and secondary levels will cover 

curriculum planning, pedagogy, assessment, knowledge enrichment, etc. 

and symposia, seminars, workshops, experience-sharing sessions and 

networking activities are some of the modes available.   

 

6.15 In order to expand the learning communities for effective sharing and 

knowledge transfer, four schools with exemplary practices in learning 

and teaching and a good sharing culture in STEM education are 

designated as Professional Development Schools (PDS) for promoting 

STEM education in the 2016/17 school year.  Each PDS provides 

intensive on-site support services to three partner schools to foster an 

interactive collaborative culture and to enhance the effectiveness of 

learning and teaching in STEM education through various exchange 

activities.  Good practices generated from the schools will be 

disseminated.  In the near future, Quality Education Fund Thematic 

Network (QTN) would also help promote good practices of STEM 

education in schools that can meet the quality criteria for dissemination.

  

6.16  With special reference to concerns of professional capacity in primary 

schools, programmes targeted at PSM(CD) and primary General 

Studies teachers on knowledge enrichment and pedagogies related to 

e-learning are being planned.  Workshops, including those on 

enhancing students’ computational thinking, will also be included to 
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better equip teachers of information technology with the necessary 

strategies and skills.  More school network activities using the QTN 

are under planning.   

 

6.17 Regarding the updating of job description of laboratory technicians for 

assisting the implementation of STEM-related activities in secondary 

schools, EDB will continue to provide STEM education related training 

programmes for laboratory technicians to facilitate the dissemination of 

good school-based experiences.  Good practices will also be shared 

online for the reference of laboratory technicians. 
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Chapter 7 

 

Strategy 5  Strengthening Partnerships with Community Key Players 

 

This chapter discusses the strategies for engaging different stakeholders in the 

promotion of student learning in STEM areas.  It is recommended to further 

strengthen the partnerships with relevant stakeholders and maintain 

professional communities. 

 

Proposals 

 

7.1 To further enhance the communication with local curriculum advisory 

committees, as well as the school sector, for enhancing student learning 

in the KLAs of Science, Technology and Mathematics Education. 

 

7.2 To strengthen the liaison with academics and practitioners who 

specialise in various science, technology, engineering and mathematics 

fields, and to explore the feasibility of collaborating with tertiary 

institutions and specialists in organising teacher training programmes 

and student learning activities. 

 

7.3 To continue to strengthen the partnerships with professional bodies, 

tertiary institutions, and other government and non-government 

organisations in fostering synergy within the community for the 

promotion of STEM education among schools. 

 

Supportive View  

 

7.4 The majority of respondents supported the strengthening the 

partnerships with community key players and engagement of them for 

the promotion of STEM education. 

 

Major Concerns and Suggestions 

 

7.5 There were views about the need of strengthening cross-sector 

collaboration, e.g. partnership with relevant Bureaux, liaison with other 

fields, so as to capitalise more on community resources and support in 

promoting STEM education. 
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7.6 Some stakeholders remarked that the involvement of parents is required 

for promoting student learning in STEM-related areas. 

 

Final recommendations  

 

EDB would adopt the following actions to synchronise the contributions 

from different community key players so as to enhance the promotion of 

STEM education in the territory.  

 

7.7 EDB will communicate with local curriculum advisory committees and 

the school sector regularly to seek their advice as well as to report on 

the progress of promoting STEM education, including the formation of 

the STEM network for engagement of relevant stakeholders. 

 

7.8 To foster synergy within the community for the promotion of STEM 

education, EDB will strengthen the collaboration with various 

institutions, including government organisations and STEM-related 

bodies for different initiatives to ensure the projects are leveraging on 

the strengths and are complementary to each other.  These include the 

“Computational Thinking and Coding Education” of Hong Kong 

Jockey Club Charities Trust and the “Enriched IT Programme in 

Secondary Schools by OGCIO of the Innovation and Technology 

Bureau.  A list of community partners for promoting STEM education 

is at Appendix 4. 

 

7.9 We will also strengthen the partnerships with tertiary institutions and 

professional bodies (e.g. British Council Hong Kong, Hong Kong 

Federation of Youth Groups and Hong Kong Association for Science 

and Mathematics Education) in various strategies. 

 

7.10 We will also tap information about the future career opportunities (e.g. 

direction of STEM, job vacancies in different sectors) through liaison 

with related bodies/organisations/business firms/employers for 

reference in planning different strategies.  

 

7.11 Updated information on STEM-related activities will be posted 

regularly at the STEM website for reference.  
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7.12 A closer liaison with parents-related organisations, e.g. Committee on 

Home-School Co-operation, will be made to enhance parents’ 

understanding and engage them in various strategies.  
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Chapter 8 

 

Strategy 6  Conducting Review and Disseminating Good Practices 

 

We have proposed dissemination of good practices in organising learning 

activities as an effective means to facilitate the promotion of STEM education 

among schools. 

 

Proposals 

 

8.1 To conduct research and evaluation studies on the implementation of 

STEM education at school level, and to review the curricula as 

appropriate. 

 

8.2 To continue to identify good school-based practices of implementing 

STEM education and consolidate experiences from schools in 

organising cross-disciplinary learning and teaching activities. 

 

8.3 To disseminate evidence-based practices through professional 

development programmes and centres of excellence, e.g. Professional 

Development Schools (PDS) Scheme of the Education Development 

Fund (EDF). 

 

Supportive view  

 

8.4 Stakeholders generally agreed with the conduct of review and 

dissemination of good practices in STEM education. 

 

Major Concerns and Suggestions 

 

8.5 Some respondents expressed the view that STEM pilot schemes have to 

be carried out in a progressive manner. 

 

 

Final recommendations  

 

EDB would adopt the actions below to review the development of STEM 

education, consolidate the good practices for dissemination and generate 

knowledge for transfer.   
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8.6 More conscientious efforts would be made on identifying innovative 

pedagogies and student projects for dissemination and knowledge 

transfer.  Apart from the PDS of the 2016/17 school year, the 

participating schools of the QTN would also help disseminate good 

practices not necessarily funded by the Quality Education Fund (QEF).  

It is hoped that these STEM centres would be located strategically to 

enhance accessibility to schools. 

 

8.7 STEM education has been included in the “Priority Themes” of the 

QEF to encourage the education sector to apply for funding to foster 

innovativeness.   

 

8.8 Experiences from STEM education related QEF Projects and other 

quality projects would be researched to generate new knowledge and 

insights so that they can be transferred to other situations.  

 

8.9 To monitor the progress of implementation of STEM education, 

ongoing collection of feedback and evaluation will be conducted on the 

six strategies and on the impact of STEM education.  Advisory 

curriculum committees, the school sector, tertiary institutions, 

professional organisations, parents and employers would be engaged in 

the process. 

 

  



37 
 

 

 References 

Brenda S. W. and Celestine H. P. (Ed.). (2014). Models and approaches to STEM 

professional development. Arlington, USA: NSTApress.  

 

Buckner T. & Boyd B. (2015). STEM Leadership: How do I create a STEM culture in my 

school?. ASCD Arias 

 

Capraro R.M., Capraro M. M. & Morgan J.R.. (2013). STEM Project-Based Learning : 

An Integrated Science, Technology, Engineering, and Mathematics (STEM) Approach. 

SensePublishers, Texas A&M University, USA 

 

Committee on Highly Successful Schools or Programs in K-12 STEM Education, Board 

on Science Education, Board on Testing and Assessment, Division of Behavioral and 

Social Sciences and Education, National Research Council. (2011). Successful K-12 

STEM Education: Identifying Effective Approaches in Science, Technology, Engineering, 

and Mathematics.  Retrieved from http://www.nap.edu/read/13158/chapter/1 

 

Department for Business Innovation and Skills. (2011). STEM graduates in non STEM 

jobs, Department for Business, Innovation and Skills, London. 

 

Duschl R., & Bismack A. (2016). Reconceptualizing STEM Education: The Central Role 

of Practices (Teaching and Learning in Science Series). Routledge 

 

Department of Education and Training. (n.d.) Restoring the focus on STEM in schools 

initiative. Australian Government. Retrieve from 

https://www.studentsfirst.gov.au/restoring-focus-stem-schools-initiative 

 

Education Bureau of Government of HKSAR. (2014) Basic Education Curriculum 

Guide – To Sustain, Deepen and Focus on Learning to Learn (Primary 1 – 6). Retrieved  

from 

http://www.edb.gov.hk/en/curriculum-development/doc-reports/guide-basic-edu-curricul

um/index.html 

 

Education Bureau of Government of HKSAR. (n.d.) General Studies for Primary 

Schools. Retrieved from 

http://www.edb.gov.hk/en/curriculum-development/kla/general-studies-for-primary/inde

x.html 

http://www.nap.edu/author/BOSE
http://www.nap.edu/author/BOSE
http://www.nap.edu/author/BOTA
http://www.nap.edu/author/DBASSE
http://www.nap.edu/author/DBASSE


38 
 

 

Education Bureau of Government of HKSAR. (n.d.). Mathematics Education. Retrieved 

October 6, 2015 from 

http://www.edb.gov.hk/en/curriculum-development/kla/ma/index.html 

 

Education Bureau of Government of HKSAR. (n.d.). One-stop Portal for Learning and 

Teaching Resources. Retrieved from http://www.hkedcity.net/edbosp 

 

Education Bureau of Government of HKSAR. (n.d.). Science Education.  

Retrieved from 

http://www.edb.gov.hk/en/curriculum-development/kla/science-edu/index.html 

 

Education Bureau of Government of HKSAR. (n.d.). Technology Education. Retrieved 

from http://www.edb.gov.hk/en/curriculum-development/kla/technology-edu/index.html 

 

Eric B. (Ed.). (2012). Integrating engineering and science in your classroom. Arlington, 

USA: NSTApress 

 

Felder R., & Brent R. (2016). Teaching and Learning STEM: A Practical Guide. 

Jossey-Bass 

 

Freeman, B., Marginson, S. & Tytler, R. (Ed.). (2015). The age of STEM: educational 

policy and practice across the world in science, technology, engineering and 

mathematics. New York, USA: Routledge. 

 

Honey M. & Kanter D. (2013) Design, Make, Play: Growing the Next Generation of 

STEM Innovators. Routledge. 

 

Hong Kong Education City Limited. (n.d.) Home. Retrieved from 

http://www.hkedcity.net 

 

Horvath J. & Cameron R. (2016). 3D Printed Science Project: Ideas for your classroom, 

science fair, or home. Apress. 

 

Marginson, Simon, Tytler, Russell, etc. (2013). STEM: country comparisons: 

international comparisons of science, technology, engineering and mathematics 

(STEM) education. Australian Council of Learned Academies.  Retrieved from 

http://www.acola.org.au/PDF/SAF02Consultants/SAF02_STEM_%20FINAL.pdf 

 

http://www.edb.gov.hk/en/curriculum-development/kla/ma/index.html


39 
 

Martinez S. (2013). Invent To Learn: Making, Tinkering, and Engineering in the 

Classroom. Constructing Modern Knowledge Press. 

 

Meghan M. M., Amanda E. G. & Terri G. W. (2014). What is STEM education? Global 

Education Review, 1(4), 1-6. 

 

Ministry of Education, Singapore. (2014) Press release: 42 Secondary Schools Offering 

Science, Technology, Engineering and Mathematics Applied Learning Programme 

(STEM ALP) Retrieved from 

http://www.moe.gov.sg/media/press/2014/09/42-secondary-schools-offering-science-tec

hnology-engineering-and-mathematics-applied-learning-programme.php 

 

National Science Board. (2009). STEM Education Recommendations for the 

President-Elect Obama Administration. Retrieved from 

www.nsf.gov/nsb/publications/2009/01_10_stem_rec_obama.pdf 

 

National STEM Centre. (n.d.). Homepage. Retrieved 6 October, 2015 from 

http://www.nationalstemcentre.org.uk 

 

Office of the Chief Scientist (2013). Science, Technology, Engineering and Mathematics 

in the National Interest: A Strategic Approach: a Position Paper. Retrieve from 

http://www.chiefscientist.gov.au/wp-content/uploads/STEMstrategy290713FINALweb.p

df 

 

President’s Council of Advisors on Science and Technology. (2010). Report to the 

President Prepare and inspire: K-12 education in science, technology, engineering and 

math (STEM) for America’s future. Retrieved 13 Oct 2015, http://www. 

whitehouse.gov/sites/default/files/microsites/ostp/pcast-stem-ed-final.pdf 

 

Robert E. Y. (Ed.). (2012). Exemplary science for building interest in STEM careers. 

Arlington, USA: NSTApress. 

 

Special Issue on Past, Present, and Future of Science, Mathematics, Engineering, and 

Technology Education Research and Practice in South Korea. EURASIA Journal of 

Mathematics, Science and Technology Education. 12(7) Retrieve from: 

http://www.iserjournals.com/journals/eurasia/vol/12/issue/7 

 

STEM Teaching Tool. (n.d.). Home. Retrieved from http://stemteachingtools.org 

 



40 
 

STEMNET. (n.d.). Home. Retrieved October 6, 2015 from http://www.stemnet.org.uk 

 

Swee Keat H. (2011). Speech. Retrieved from 

http://www.moe.gov.sg/media/speeches/2011/08/04/speech-by-mr-heng-swee-keat-at-4.

php 

 

Swee Keat H. (2015). Speech. Retrieved from 

http://www.moe.gov.sg/media/speeches/2015/07/24/speech-by-mr-heng-swee-keat-at-th

e-closing-ceremony-of-the-national-engineers-day-2015.php 

 

The Government of the HKSAR. (2015). Policy Address. Retrieved from: 

http://www.policyaddress.gov.hk/2015/eng/p150.html 

 

The Government of the HKSAR. (2015). Press Release on the Speech by the Chief 

Executive at the seminar on Belt and Road. Retrieved from 

http://www.info.gov.hk/gia/general/201508/13/P201508130526.htm 

 

The Government of the HKSAR. (2016). Policy Address. Retrieved from: 

http://www.policyaddress.gov.hk/2016/eng/p67.html  

 

Truesdell P. (2014).  Engineering Essentials for STEM Instruction: How do I infuse 

real-world problem solving into science, technology, and math? ASCD Arias 

 

Vasquez J.A. (2014). Beyond the Acronym Educational Leadership, 72(4), 11-15 

 

Vasquez. J.A., Sneider, C., & Comer, M. (2013). STEM Lesson Essentials, Grades 3-8 

Integrating Science, Technology, Engineering, and Mathematics. New York, USA: 

Heinemann. 

 

Zollman, A. (2012). Learning for STEM Literacy: STEM Literacy for Learning School 

Science and Mathematics, 112(1), 12-19 

 

上海 STEM 雲中心 (2015) 。 首頁。擷取自：http://www.stemcloud.cn/ 

 

余勝泉、胡翔 (2015) 。STEM 教育理念與跨學科整合模式。擷取自：

http://www.ict.edu.cn/news/n2/n20150901_27611_5.shtml 

 

 

 



41 
 

 

林坤誼 (2014) 。 STEM 科際整合教育培養整合理論與實務的科技人才。科技與人

力教育季刊第一卷第一期 

擷取自：http://www.tahrd.ntnu.edu.tw/files/recruit/79_ed52da6a.pdf 

 

 

*** 



42 
 

 

Appendix 1 
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General Comments 

Supportive views 

 The promotion of STEM education as a key emphasis of the ongoing 

renewal of the school curriculum is supported 

         

 Enhancing students’ interest in learning through integrating and 

applying knowledge and skills across disciplines is supported 

         

 Two recommended approaches for organising STEM-related learning 

activities are supported 

         

Concerns/Suggestions 

 STEM-related professional development programmes should be 

provided for school leaders and teachers  

         

 Issues about curriculum time and resources support          

Six proposed strategies for promoting STEM education 

(I)  Renewing the Curricula of Science, Technology and Mathematics Education KLAs 

Supportive views 

 The direction of the updates of the relevant curricula is supported          

 Supporting that STEM education should start from the primary level           

 Provision of hands-on learning activities for students to solve authentic 

problems is essential 
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Concerns/Suggestions 

 Insufficiency of lesson time           

 The interface between primary and secondary levels should be 

strengthened 

         

 Concern about the alignment between Mathematics and Science curricula          

 Issue about embracing learner diversity          

 Issue about student assessment          

 Concern about the updating of the curricula related to information 

technology 

         

(II)  Enriching Learning Activities for Students 

Supportive views 

 The enrichment of learning activities for students are strongly supported          

Concerns/Suggestions 

 Both primary and junior secondary students have more room to engage 

in STEM-related activities  

         

 There is a need to strengthen the school-based support for schools in 

planning and organising STEM-related activities 

         

 Organising student activities with elements of life planning is suggested          

 Some students might have difficulty in squeezing time to engage in 

STEM-related activities 

         

 Enhanced efforts should be made to encourage students with different 

capabilities and backgrounds to participate in STEM-related activities 

         

(III)  Providing Learning and Teaching Resources 

Supportive views 

 The provision of learning and teaching resources for teachers’ reference 

is strongly supported 
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Concerns/Suggestions 

 Request for the provision of other resources support (e.g. additional 

manpower, financial support) to schools 

         

 Making use of a wide variety of tools and kits (e.g. free tools on web) to 

facilitate STEM education is suggested 

         

(IV)  Enhancing Professional Development of Schools and Teachers 

Supportive views 

 The enhancement of professional development programmes for school 

leaders and teachers is strongly supported 

         

Concerns/Suggestions 

 Workload of teachers          

 Challenge on cross-KLA collaboration           

 Shortage of D&T (Design and Technology), DAT (Design and Applied 

Technology), and Home Economics / Technology and Living teachers 

         

 Issue about subject expertise of teachers at the primary school level           

 Issue about support provided by laboratory technicians in secondary 

schools  

         

 Support from the school management is essential          

(V)  Strengthening Partnerships with Community Key Players 

Supportive views 

 The proposal of strengthening the collaboration with community key 

players is supported 

         

Concerns/Suggestions 

 Parents’ participation is important          

 Cross-sector collaboration (e.g. cross-field partnership) is suggested          

 STEM career prospects should be introduced to students          
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(VI)  Conducting Review and Disseminate Good Practices 

Supportive views 

 The proposal of conducting review and disseminating good practices is 

generally supported 

         

Concerns/Suggestions 

 STEM pilot schemes have to be carried out in a progressive manner          
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Appendix 2 

 

Summary of the School Survey Results on the  

Promotion of STEM Education and the Curriculum Renewal of the  

Science, Technology and Mathematics Education Key Learning Areas 

 

Background 

To solicit views from the school sector on the promotion of STEM education and the 

curriculum renewal of Science, Technology and Mathematics Education KLAs, EDB 

conducted a school survey from November 2015 to January 2016 for secondary and 

primary schools, including special schools. A total of 2 584 returns were received, 

representing a response rate of 81.9%.  

[Number of returns: Science Education (869), Technology Education (857), Mathematics 

Education (858)] 

Survey results 

(A)  On Promotion of STEM Education 

Whether the respondents agreed: 

 

1.  The promotion of STEM education is introduced as a key emphasis of the 

ongoing renewal of the school curriculum with the focus on unleashing students' 

potential and developing their capacity to innovate by enhancing their creativity 

and problem solving skills, as well as their interest in learning through integrating 

and applying knowledge and skills across disciplines of Science, Technology and 

Mathematics Education KLAs.                                                                              
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2.  Recommended approaches for organising STEM-related learning activities: 

(i)  Approach 1 - Learning activities based on topics of a KLA for students to 

integrate relevant learning elements from other KLAs 

 

 

 

(ii)  Approach 2 - Projects for students to integrate relevant learning elements 

from different KLAs 

 

 

 

 

 

 

 



 

49 
 

3.  Proposed strategies for promoting STEM education: 

(i)  Renewing the curricula of Science, Technology and Mathematics Education 

KLAs 

 

 

 

(ii)  Enriching learning activities for students 
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(iii)  Providing learning and teaching resources 

 

 

 

(iv)  Enhancing professional development of schools and teachers 
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(v)  Strengthening partnerships with community key players 

 

 

 

(vi)  Conducting review and disseminate good practices 
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(B) On Renewal of the Science Education KLA Curriculum 

 

Whether the respondents agreed: 

 

1.  (i)  The updated curriculum aims of science education. 

 

 

 

 

(ii)  The updated curriculum emphases of science education. 
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2.  Updated curriculum framework of science education 

(i)  Maintaining the six strands of science education 

 

 

(ii)  Highlighting the importance of scientific literacy 
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(iii)  Promoting STEM education – ability to integrate and apply knowledge and 
skills 

 

 

(iv)  Including other updated elements of the ongoing renewal of the school 
curriculum 
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3.  The holistic curriculum development (to enhance the vertical continuity and lateral 

coherence) is important in the Science Education KLA  
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4.  (i)  Area(s) that schools require support most: 

 

 

 

 

 

 

 

 (ii)  Support measures that best address the needs and concerns of schools in 

incorporating the major areas for updates in the school-based science 

education curriculum are: 
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(C) On Renewal of the Technology Education KLA Curriculum 

 

Whether the respondents agreed: 

 

1. The following focuses for the ongoing renewal of the school curriculum can be 

integrated into the Technology Education KLA curriculum through tasks 

(i) Promoting STEM education 

 

 

 

 

 

 

 

 

 

 

(ii) Strengthening information literacy 

 

 

 

Strongly 
agree
18.6%

Agree
68.7%

Disagree
2.6%

Strongly 
disagree

0.2%

No opinion
9.6%

No response
0.4%
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(iii) Strengthening language across the curriculum 

 

 

(iv) Promoting values education 
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Strongly 
agree
23.2%

Agree
67.4%

Disagree
1.4%

Strongly 
disagree

0.5%

No opinion
6.7%

No response
0.8%

Strongly 
agree
11.0%

Agree
60.9%

Disagree
11.9%

Strongly 
disagree

1.4%

No opinion
14.1%

No response
0.7%

 

2.  The following areas for updates are to be put forth in the Technology Education 
KLA Curriculum Guide 

(i)  Integrative learning and application skills of students through STEM education 

 

 

 

 

 

 

 

 

 

 

 

 

(ii)  Generic skills, values education (including Basic Law education), language 
across the curriculum and information literacy 
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Strongly 
agree
18.9%

Agree
64.9%

Disagree
4.8%

Strongly 
disagree

0.6%

No opinion
10.0%

No response
0.8%

(iii)  e-Learning 

 

 

 

 

 

 

 

 

 

 

 

(iv)  Holistic school-based Technology Education curriculum planning 

 

Strongly 
agree
23.5%

Agree
65.3%

Disagree
2.8%

Strongly 
disagree

0.2%

No opinion
7.5%

No response
0.7%



 

61 
 

Strongly 
agree
24.3%

Agree
62.5%

Disagree
3.0%

Strongly 
disagree

0.0%

No opinion
9.3%

No response
0.8%
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STEM education

Enhancing students' technological literacy

Holistic curriculum development

Pedagogies

Catering for learner diversity

Values education

Language across the curriculum

Assessment literacy

Others

Percentage of responses

(v)  Catering for learner diversity 

 

3.  (i)  Area(s) that schools require support most: 
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Professional development programme
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School-based support

Online resources provided by EDB
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Percentage of responses

(ii)  Support measures that can best address the needs and concerns of schools in 
incorporating the major areas for updates in the school-based technology 
education curriculum:  

 

 

4.  (i)  Levels at which programming (including coding) is taught in schools:  

 

* Primary 4- 6 figures are based on responses from primary schools and special schools, while  
Secondary 1-3 figures are based on responses from secondary schools and special schools. 
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Strongly 
agree
16.5%

Agree
45.4%

Disagree
18.6%

Strongly 
disagree

4.0%

No opinion
11.3%

No response
4.3%

(ii)  Levels at which programming (including coding) should be taught in schools 

in Hong Kong:  

 

 

(iii)  Computer teachers in schools are capable of teaching programming 

(including coding) in classes. 
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(D) On Renewal of the Mathematics Education KLA Curriculum 

 

Whether the respondents agreed: 

 

1.  The overall curriculum aims of the Mathematics Education KLA should remain 

unchanged in the next five to ten years. 

 

 

 

2.  The followings are important issues that should be addressed in the coming 

holistic review of Mathematics curriculum. 

(i) The content of Enrichment Topics of the primary and junior secondary Mathematics 

curricula 
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(ii) The setting of Spare Periods in the primary and junior secondary Mathematics 

curricula 

 

(iii) The teaching sequence of topics for better interface of learning and teaching 

between Key Stages 
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(iv) The teaching sequence and depth of treatment of topics for providing better support 

to the learning of other KLAs and subjects 

 

 

 

(v) The strengthening of the learning and teaching of Data Handling 
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3.  Areas for updates to be put forth in the Mathematics Education KLA Curriculum 

Guide (2016) that schools require information and explanation from the curriculum 

guide most are: 

 

 

 

4.  (a)  Area(s) that schools require support most are:  
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(b)  Support measures that can best address the needs and concerns of schools in 

incorporating the major areas for updates in the school-based mathematics 

education curriculum are: 

 

 

 

 



 

69 
 

Appendix 3 

 

Recommended Approaches for Organising Learning Activities 

on STEM Education 

 

 

Approach One 

 

Learning activities based on topics of a KLA for students to integrate 

relevant learning elements from other KLAs  

 

 

 

Approach Two 

 

Projects for students to integrate relevant learning elements from 

different KLAs 

 

 
 

Topic from one KLA (e.g. SE) 

Relevant learning elements 

from other KLAs (e.g. TE & ME) 

SE KLA 

TE KLA 
ME KLA 
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Appendix 4 

 

Major Community Partners in Promotion of STEM Education 

 

 AFCD Lions Nature Education Centre 

 Agriculture, Fisheries and Conservation Department 

 Arts & Technology Education Centre 

 Association of I.T. Leaders in Education 

 British Council Hong Kong 

 Caritas Chan Chun Ha Field Studies Centre 

 Census and Statistics Department 

 City University of Hong Kong 

 CLP Power Hong Kong Limited 

 Committee on Home-School Co-operation  

 Environmental Protection Department 

 Ho Koon Nature Education cum Astronomical Centre (Sponsored by Sik Sik Yuen) 

 Hong Kong Association for Science and Mathematics Education 

 Hong Kong Association of Careers Masters and Guidance Masters 

 Hong Kong Baptist University 

 Hong Kong Education City Limited 

 Hong Kong Institute of Vocational Education 

 Hong Kong New Emerging Technology Education Association 

 Hong Kong New Generation Cultural Association 

 Hong Kong Observatory 

 Hong Kong Productivity Council 

 Hong Kong Science and Technology Parks Corporation 

 Hong Kong Science Museum 

 Hong Kong Space Museum 

 Hong Kong Statistical Society 

 Hong Kong Technology Education Association 

 Hong Kong Wetland Park 
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 Innovation and Technology Bureau 

 Jockey Club Museum of Climate Change (MoCC) 

 Kadoorie Farm & Botanic Garden 

 Ocean Park Academy Hong Kong 

 Our Hong Kong Foundation 

 Sik Sik Yuen Biotechnology Mobile Laboratory 

 STEM Initiative Hong Kong 

 The Academy of Sciences of Hong Kong 

 The Chinese University of Hong Kong 

 The Education University of Hong Kong  

 The Hong Kong Academy for Gifted Education 

 The Hong Kong Association for Computer Education 

 The Hong Kong Federation of Youth Groups 

 The Hong Kong Institution of Engineers 

 The Hong Kong Jockey Club Charities Trust 

 The Hong Kong Polytechnic University 

 The Hong Kong University of Science and Technology 

 The Institution of Engineering and Technology (Hong Kong) 

 The Open University of Hong Kong 

 The University of Hong Kong 

 The Women’s Foundation 

 Water Supplies Department 

 World Wildlife Fund Hong Kong  

 

 

 


