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I. Curriculum aims and teaching objectives 

he Curriculum Development Council 

announced the "Technology Education 

Key Learning Area Curriculum Guide (Primary 

1 - Secondary 3)" in 2002 and mentioned 

about the curriculum framework. It 

elaborated that within the knowledge 

contexts at different learning stages of S1 to 

S3 students; students can achieve their 

learning objectives, develop their generic 

skills and cultivate their own values through 

three strands, which are: 

- Knowledge contexts in technology 

- Process in technology 

- Impact of technology 

The proposed learning elements in the three 

strands can be divided into common learning 

elements and knowledge contexts in the six 

technological areas. 

The common learning elements of 

technology education (TE) include: 

- Technology and society 

- Safety and health 

- Information processing and presentation 

- Design and applications 

- Consumer education 

The six knowledge contexts of technology 

education are as follows: 

- Information and communication 

technology 

- Materials and structures 

- Operations and manufacturing 

- Strategies and management 

- Systems and control 

- Technology and living 

Key competencies: 

TE aims at preparing students to be valuable 

human capital amidst the rapidly emerging 

technologies. It enables students to: 

 develop technological capability, 

understanding and awareness 

 critically appraise the impacts of 

technology on the individual, family, 

society and environment 

 become competent and confident 

members of the world of technology and 

the society at large 

The TE curriculum is designed to match 

students’ interests and intellectual 

development at different key stages: 

 Key Stages 1 and 2: Awareness and 

Exploration 

 Key Stage 3: Exploration, Experiencing 

and Familiarisation 

 Key Stage 4 and beyond: Exploring 

Orientation for Life-long Learning and 

Specialisation 

The learning and teaching of TE is: 

 purposeful 

 progressive and iterative in nature 

 involving the coordination of the mind 

(problem-solving) and hands (hands-on 

experiences) 

 

This enriched TEKLA curriculum is based on 

and responds to the curriculum guidelines, 

and further enriches the original curriculum 

framework of Secondary 1 to 3. It 

recommends the adoption of learning 

modules, which thoroughly integrates the 

learning elements within the three 

knowledge contexts directly related to 

technological subjects and those common 

learning elements. The related curriculum is 

then implemented in the form of core 

modules and extended modules (modules K 

and E respectively) within the three 

knowledge contexts. The learning modules 

for Secondary 1 are as follows: 
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Core modules: 

(K3) Materials and resources 

(K4) Structures and mechanisms 

 

Extended modules: 

(E2) Material processing 

 

Core modules: 

(K5) Tools and equipment 

(K6) Production process 

 

Core modules: 

(K8) Concepts of System 

(K9) Applications of System 

 

Extended modules: 

(E6) System integration 

(E7) Control and automation 

 

The module contents adopt the progressive 

manner based on the levels, and iteratively 

reinforce students' basic knowledge and skills 

throughout the curriculum of the three years. In 

addition to providing related knowledge, 

exercises and activities are also supplemented. 

Through those project activities, students can 

coordinate their minds (problem-solving) and 

hands (hands-on experiences) to achieve 

excellent learning and teaching results. 
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II. Curriculum concept diagram 
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III. The enriched TEKLA curriculum - S1 Learning elements 

Knowledge context (1) - Materials and structures 

Core modules: 

Learning elements Contents 

(K3) Materials and 

resources 

 

Types and nature of common materials 

 Identification of some common materials and understand their 

uses in daily life. 

 Distinction between naturally-occurring and man-made materials, 

such as metals, woods, and plastics. 

 Identification of characteristics of material resources, such as 

synthetic, composite and biological. 

 Classification of materials by their properties and sources. 

 Explanation on what certain materials are useful for, and give 

examples. 

Appropriate application of resources for design work 

 Exploration on how the choice of materials depends upon their 

properties and characteristics, and how they interact with other 

materials in a design/ product. 

(K4) Structures and 

mechanisms 

Simple properties of structures and movement 

 Basic concepts on nature of forces and types of loads acting on 

structures, i.e. compression, tension, bending, torsion and 

shearing. 

 Elements of structure in the state of equilibrium as result of action 

of forces in different types of structures. 

 Recognition of some characteristics of movement. 

 Structures designed according to different requirements. 

Different structure design for various needs 

 Understanding of different structural designs can lead to different 

loading capacities. 

 Classification and identification of various types of structures 

according to their needs, i.e. arch, frame, beam and box. 

Use of mechanisms for transmission and control of movements 

 Understanding of the simple Input-process-output mode in 

mechanical design - “Black Box” Method. 
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Extended modules: 

(E2) Material 

processing 

Processing of materials - removal, forming, joining and finishing 

 Understanding of materials and resources could be processed to 

suit various needs. 

 Common materials processing methods, such as forming, 

bending, pressing, vacuum forming, casting and laminating of 

materials. 

 Application of common materials processing methods to 

implement design solutions in school settings. 

 

Knowledge context (2) – Operations and manufacturing 

Core modules: 

Learning elements Contents 

(K5) Tools and 

equipment 

Protective clothing 

 Importance in wearing appropriate protective dress and clothing 

in Special Rooms for Equipment-based TE Learning 

Equipment-based TE Learning. 

 The choice, usage and maintenance of instruments, tools and 

chemicals 

 Health and safety issues in working environment - proper use and 

storage of tools & equipment, machine operation, electrical safety, 

and handling of chemical & chemical waste. 

 Work attitude 

 Health and safety issues in working environment. 

 Good housekeeping of work area 

 Safety measures (i.e. safety, rules and regulation, and code of 

practice) within the working environment. 

 Safe use of tools and equipment 

 Explanation and demonstration on how basic hand tools are used 

to process materials, e.g. cutter, screwdriver, and saw. 

 Appropriate choice and use of tools, equipment and machines for 

realisation of design solution 

 Application of a range of tools to implement solutions to design 

problems: 

- Measurement tools       -   Marking tools 

- Holding tools            -   Cutting tools 
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(K6) Production 

process 

Basic elements of design 

 Design fundamentals. 

 Aesthetics, visual language and ergonomics. 

 Drawing instruments, basic drawing techniques and conventions 

of drawing. 

Design consideration 

 Examples on design & make of daily products. 

 Dis-assemble and comment on the parts, materials and operating 

principles of simple technological products. 

 The nature and concept of design 

 Disassembly & critics of simple technological product parts, 

materials, and working principles. 

 Basic consideration factors in design: material used, colour & 

shape, size & weight, function and aesthetic 

 Introduction of humans factors in design: ease of use, safety and 

ergonomics. 

 Explanation on how technologies may have positive & negative 

impacts on ethical issues related to people. 

 Examples on how technology influences business & daily life, in 

respect of environmental issues and possible ways of protection. 

 Environmental issues related to design, production and sales of 

product. 

Production process in various fields 

 Appropriate processing methods on a range of materials in a safe 

and correct manner for making products and systems. 

 Examples on a range of equipment that are used to generate 

process. 
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Knowledge context (3) – Systems and control 

Core modules: 

Learning elements Contents 

(K8) Concepts of 

system  

Input, process and output 

 Various forms of systems: mechanical, electronic, pneumatic, and 

computing as well as their principles of operation. 

 Analysis and identification of control systems as input, process and 

output elements and feedback. 

(K9) Application of 

systems  

Mechanical, electrical, electronic and pneumatic control systems 

Advantages and limitations of using mechanical, electrical, electronic and 

pneumatic control systems. 

Applications of different control systems in everyday life. 

 

Extended modules: 

(E6) System 

integration 

Interconnection of systems and sub-systems 

 Simple electronic and electrical Systems: 

- Introduction to systems 

- Simple electrical systems 

- Simple electronic systems using function modules 

- Introduction to micro-controller based system 

(E7) Control and 

automation 

Contemporary products 

 Applications of control and automation technologies in existing 

products, e.g. robotics, pollution monitoring systems, automation, 

remote sensing. 
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IV. Main contents of the teaching materials 

Materials 1: Basic design elements and communication 

Related knowledge Project activity Case study 

Basic design elements and communication 

 

1. Design consideration factors - 

Aesthetics and functions 

(a) Usage of basic design elements 

(b) Composition 

(c) Colour 

(d) Material presentation 

(e) Ratio 

(f) Visual composition 

2. Communication 

(a) Sketching 

(b) Engineering drawing 

(c) Usage methods of basic drawing 

instruments and tools 

(d) Common knowledge of 

engineering drawing 

Design and 

communication 1 

(Classroom library 

corner) 

--- 

Material 2: Understanding materials  

Related knowledge Project activity Case study 

Materials and resources 

 

1.1 Types of materials 

1.2 Naturally-occurring materials 

1.3 Man-made material 

1.4 Properties and usage of materials: 

(a) Timber 

(b) Metal 

(c) Plastics 

Design and 

communication 2 

(Book buckle) 

--- 
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Material 3: Safety and hand tools  

Related knowledge Project activity Case study 

Safe use of hand tools 

 

1. Safety equipment and safety code of 

workshops  

(a) Appearance, clothing and safety 

equipment 

(b) Working instructions 

2. Common measuring tools 

 

Lesson activity --- 

 

Material 4: Design process and human factors  

Related knowledge Project activity Case study 

Design process and human factors 

 

1. Design concept 

2. Design process 

(a) Situation 

(b) Design brief 

(c) Design specification 

(d) Data collection 

(e) Solution 

(f) Making 

(g) Testing 

3. Human factors 

(a) Anthropometry 

(b) Psychological effects 

(c) Comfortable and effective 

(d) Safety design 

 

Material handling 1 

(Notice clip) 

Ergonomics – 

 (Analyse the tap) 
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Material 5: Structures and mechanisms  

Related knowledge Project activity Case study 

Structure and mechanisms 

 

I Structure  

1. Introduction to structure 

2. Efforts on structures 

(a) Compression 

(b) Tension 

(c) Bending 

(d) Twisting 

(e) Shearing 

3. Equilibrium of structure 

4. Materials and shapes of the 

cross-section 

(a) Properties of material 

(b) Tubes 

(c) Different types of structure 

(d) Beams of different cross-sections 

(e) Corrugated surface 

 

II Mechanisms 

1. Understand mechanisms with black box 

approach  

2. Characteristics of mechanical movement 

(a) Increases in force 

(b) Increases in speed 

(c) Facilitates exertion of force 

3. Application of mechanisms 

(a) Simple mechanisms 

(b) Composite mechanisms 

 

Structure 1 

(Watchtower) 

--- 
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Material 6: Systems and control  

Related knowledge Project activity Case study 

System concept and application 

 

1. Introduction to system 

2. Different forms of control system 

a. Mechanical control system 

b. Electrical control system  

c. Electronic control system  

d. Computer control system  

e. Pneumatic control system  

3. Sample applications of control systems  

 

Pneumatic toy --- 

 

Material 7: Technology & environment and production process 

Related knowledge Project activity Case study 

Technology & environment and production 

process 

 

I Technology and environment  

1. Technology and life 

2. Impact of technology on the 

environment 

(a) Environmentally friendly design 

(b) Environmental protection and 

greening 

3. Impact of technology to human ethics  

 

II Production process  

1. Safety and correct attitudes 

2. Equipment in production process 

 

Material handling 2 

(Robotic pets) 

--- 
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Material 8: Material processing technology 

Related knowledge Project activity Case study 

Handling of material cutting, forming, 

jointing and finishing 

 

1. Material cutting 

(a) Hand cutting 

(b) Machine cutting 

2. Material forming 

(a) Bending 

(b) Pressing  

(c) Rolling  

(d) Moulding 

(e) Casting  

(f) Laminating 

 

Structure 2 

(Expert bridge builder) 

The bottles and 

bottled drinking water 

 

Material 9: Material processing technology 

Related knowledge Project activity Case study 

System integration and control & 

automation 

 

1. System integration 

2. Fundamental electrical and electronic 

systems 

(a) Fundamental electrical system 

(b) Electronic system 

(c) Modularised electronic system 

(d) Modularised electronic learning kit 

(e) Micro-controller 

3.  Automated modern products 

Modularised 

electronic system 

experiment 

--- 
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V. Recommended teaching time allocation 

Core modules (Combination A) 

Modules Title Learning elements Lessons 
Teaching 

Material 
Remarks 

K6 – S1a Production process •Basic design elements 

•Basic design concept 

•Sketching techniques 

 

6 Material 1 Related knowledge 1.5 

lessons  

Exercises 0.5 lessons  

Project activity 4 lessons 

K3– S1 Materials and 

resources 

•Basic understanding of 

materials 

•Characteristics of 

materials 

9 Material 2 Related knowledge 2 

lessons  

exercises 1 lesson 

Project activity 6 lessons 

K5– S1a Tools and equipment •Safety 

•Basic hand tools 

•Basic measurement tools 

4 Maerial 3A Related knowledge 3 

lessons 

exercises 1 lesson 

K6– S1b Production process •Design in practice 

•Usage of different 

material 

•Human factors 

15 Material 4 Related knowledge 3 

lessons 

Lesson activity 1 lesson 

Project activity 8 lessons  

Case study 3 lessons 

    (subtotal) (34)     

        

Core modules (Combination B) 

Modules Title Learning elements Lessons 
Teaching 

Material 
Remarks 

K4– S1 Structures and 

mechanisms 

•Basic concept of 

structure and 

mechanisms 

8 Material 5 Related knowledge 3 

lessons  

Lesson activity 0.5 lessons  

exercises 0.5 lessons  

Project activity 4 lessons 

K8– S1 Concepts of System  •Basic concept of systems 2 Material 6 

 

Related knowledge 1.5 

lessons   

exercises 0.5 lessons  

Project activity 3 lessons  

K9– S1 Applications of 

System  

•Basic concept of system 

application 

3 

K5– S1b Tools and equipment •Safety 

•Basic hand tools 

•Basic measurement tools 

4 Material 3B Related knowledge 2 

lessons  

exercises 2 lessons 

K6– S1c Production process • Designing 

•Including the production 

15 Material 7 Related knowledge 4 

lessons   

http://www.edb.gov.hk/attachment/tc/curriculum-development/kla/technology-edu/resources/tech-subjects/S1%20Teaching%20Plan/material_2_tc.zip
http://www.edb.gov.hk/attachment/tc/curriculum-development/kla/technology-edu/resources/tech-subjects/S1%20Teaching%20Plan/material_3a_tc.zip
http://www.edb.gov.hk/attachment/tc/curriculum-development/kla/technology-edu/resources/tech-subjects/S1%20Teaching%20Plan/material_4_tc.zip
http://www.edb.gov.hk/attachment/tc/curriculum-development/kla/technology-edu/resources/tech-subjects/S1%20Teaching%20Plan/material_5_tc.zip
http://www.edb.gov.hk/attachment/tc/curriculum-development/kla/technology-edu/resources/tech-subjects/S1%20Teaching%20Plan/material_3b_tc.zip
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of structure and 

mechanical structure 

exercises 2 lessons  

Project activity 9 lessons  

(Sub-total) (32)     

Grant totals 66     

 

Extended modules 

Modules Title Learning elements Lessons 
Teaching 

Material 
Remarks 

E2 – S1 Material processing •Cutting, forming, jointing 

and finishing 

11 Material 8 Related knowledge 3 

lessons 

Lesson activity 1 lesson 

Project activity 3 lessons  

Case study 4 lessons  

E6 – S1 System integration •Connection between 

systems and system and 

subsystems 

12 Material 9 Related knowledge 6 

lessons  

Lesson activity 2 lessons  

Project activity 6 lessons 

E7 – S1 Control and 

automation 

•Modern products 2 

(Sub-total) (25)     

Grand total 91     

 

Teaching material: Including related 

knowledge (notes) and guidelines for 

exercises, lesson activities and project 

activities 

Remarks: The proposals in this teaching plan 

assume that there are 33 weeks in the 

academic year, and each lesson lasts for 40 

minutes. 

If the school arranges an average of 2 lessons 

per week, the teacher can choose core 

modules Combination A plus Combination B  

 

That is: Modules｛K3 (9)； K4 (8)； K5 (4+4)； 

K6 (6+15+15)； K8 (2)； K9 (3)｝total 66 

lessons  

If the school only arranges 1 lesson per week, 

the teacher can choose the modules in 

Combination A or Combination B. 

If the school can arrange 3 lessons per week, 

the teacher can choose the modules in the 

extension part. 
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VI. Recommended teaching progress 

Material 1 

Learning Units Elements 

(K6) Production process Related knowledge - Basic design elements and 

communication 

Project activity - Classroom library corner 

 

1. Objectives 

Students acquire a basic understanding of 

design, use appropriate communication skill 

to express their design ideas. 

 

2. On completion of the project 

activity, students should be 

able to master : 

• basic design elements 

• basic design ideas 

• basic communication methods 

 

3. Recommended time 

3 weeks x 2 lessons = 6 lessons (240 minutes) 

 

4. Content of activities 

Weeks Teaching Activities Learning and teaching 

activities 

Assessments 

1 1. Basic design 

elements 

2. Basic design ideas 

Lesson activity 1 Observe the objects around and 

understand the basic design 

elements they used 

2 1. Basic 

communication 

methods 

2. Freehand sketching 

technique 

3. Teacher proposes 

the basic 

requirements of the 

library corner 

1. Lesson activity 2 

2. Use a digital camera 

to take photos about 

the design of other 

classrooms’ library 

corners or libraries.  

Select some special 

designs. 

Sketch some common objects 

and meet the basic requirements 

Take photos, select some special 

designs and paste on worksheets 

3 1. Sketching technique 

in design 

2. Explain the design 

ideas 

 

1. Sketch the outlook 

design of the mini 

library corner 

2. Use point form to 

explain the design 

ideas 

Sketch the mini library corner and 

meet the basic requirements 

Explain the design ideas 
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Material 2 and Material 3A 

Study Units Elements 

(K3) Materials and 

resources 

Related knowledge – materials and resources 

Project activity – book buckle 

(K5) Tools and equipment Related knowledge – safety and hand tools 

 

1. Objectives 

(K3) Students acquire a basic understanding 

about materials and their properties, and 

apply them in product design. 

(K5) Students acquire a basic understanding 

about workshop safety and hand tools, and 

apply them in product design. 

 

2. On completion of the project 

activity, students should be 

able to master : 

• basic knowledge of materials 

• characteristics of material 

• safety 

• basic hand tools 

• basic measuring tools 

 

3. Recommended time 

(K3) 4.5weeks 2 lessons = 9 lessons (360 

minutes) 

(K5) 2weeks x 2 lessons = 4 lessons (160 

minutes) 
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4. Content of activities 

Weeks Teaching Activities Learning Activities Assessments 

1 1. Basic understanding 

of materials 

2. Basic requirements 

of the book buckle 

Material 2 - Lesson 

activity 1 

Project activity – book 

buckle 

Complete the lesson activity and 

meet the basic requirements 

2 1. Basic understanding 

of materials 

2. Data collection of the 

book buckle 

Book buckle data 

collection 

 

Data collection and meet the 

basic requirements 

3 1. Workshop safety 

2. Design 

considerations for 

book buckle 

3. Initial design of the 

book buckle 

1. Book buckle design 

considerations 

2. Use freehand 

sketching to express 

the initial design of 

the book buckle 

Draw the book buckle and meet 

the basic requirements 

4 1. Work safety 

instructions 

2. Modify book buckle 

design 

1. Material 3A - 

Lesson activity 2 

2. Material 2 - Lesson 

activity for freehand 

sketching to express 

the modified design 

of the book buckle 

3. Use point form to 

explain the design 

ideas 

1. Complete the lesson activity 

and meet the basic 

requirements 

2. Sketch the modified book 

buckle and explain the design 

ideas 

5 1. Commonly used 

tools 

2. Methods for making 

book buckles 

Make book buckle 

 

Use tools to make the book 

buckle safely 

6 Methods for polishing 

and decorating book 

buckles 

Make and polish and 

decorate the book 

buckle 

Use tools to make the book 

buckle safely 

  1. Make and polish and 

decorate the book 

buckle 

2. Prepare design report 

1. Use tools to make the book 

buckle safely 

2. Complete the design report 

according to guidelines 
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Material 3B and Material 4 

Study Units Elements 

(K5) Tools and equipment Related knowledge – Safe use of hand tools 

(K6) Production process Related knowledge – Design process and human 

factors 

Project activity - Notice clip 

Case study - Ergonomics product analysis - the tap 

 

 

1. Objectives 

(K5) Students acquire a basic understanding 

about workshop safety and hand tools, and 

apply them in product design. 

(K6) Students acquire a basic understanding 

about the necessity of human factors 

consideration in the design process, and how 

to apply them in product design. 

 

2. On completion of the project 

activity, students should be 

able to master : 
• design in practice 

• usage of different materials 

 

 

• human factors 

• safety 

• basic hand tools 

• basic measuring tools 

 

3. Recommended time 

(K5) 2 weeks x 2 lessons = 4 lessons (160 

minutes) 

(K6) 7.5 weeks x 2 lessons = 15 lessons (600 

minutes) 

 

4. Content of activities 

Weeks Teaching Activities Learning Activities Assessments 

1 Design process Material 4 -  

exercises 1A 

Complete the exercises and meet 

the basic requirements 

2 Human factors Material 4 - 

exercises 1B, 1C 

Complete the exercises and meet 

the basic requirements 

3 Human factors Material 4 - 

Lesson activity 1, 2 

Complete the lesson activity and 

meet the basic requirements 

4 1. Basic requirements 

of the notice clip 

Material 4 - Project 

activity 

Data collection and meet the 

basic requirements 
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2. Data collection for 

the notice clip 

1. Data collection for the 

notice clip 

2. Design 

considerations for 

the notice clip 

5 1. Design 

considerations for 

the notice clip 

2. Initial design of the 

notice clip 

Use freehand sketching 

to express the initial 

design of the notice clip 

Sketch the notice clip and meet 

the basic requirements 

6 Basic hand tools 1. Material 3B – 

Lesson activity 1, 2  

2. Initial design ideas of 

the notice clip 

1. Complete the lesson activity and 

meet the basic requirements 

2. Sketch the notice clip and 

explain the design ideas 

7 1. Use hand tools safely 

2. Improved notice clip 

design 

 

1. Material 3B – 

Lesson activity 3, 4 

2. Modify notice clip 

design 

3. Make the notice clip 

1. Complete the lesson activity and 

meet the basic requirements 

2. Sketch the modified notice clip 

and explain the design ideas 

8 Methods for making 

the notice clip 

Make the notice clip 

 

Safe use of tools to make the 

notice clip 

9 Ergonomics product 

analysis - the tap 

1. Ergonomics product 

analysis - the tap 

2. Make and decorate 

the notice clip 

Complete the analysis report 

 Methods for polishing 

and decorating the 

notice clip 

1. Make, polish and 

decorate the notice 

clip 

2. Prepare the design 

folios 

1. Safe use of tools to make the 

notice clip 

2. Complete the design report 

according to guidelines 
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Material 5 

Study Units Elements 

(K4) Structure and 

mechanism 

Related knowledge - Structure and mechanism 

Project activity - Watchtower 

1. Objectives 

1. Students acquire a basic understanding of 

the study of structure, and understand effort, 

material and equilibrium. 

2. Students acquire a basic understanding of 

mechanism with the concept of a black box, 

and its application in product design. 

 

2. On completion of the project 

activity, students should be 

able to master 

 understanding and use of the main design 

process; 

 use the basic understandings about 

structure and mechanism to design the 

project; 

 work with classmates to try, discuss, 

analyse and modify the design. 

3. Recommended time 

4 weeks x 2 lessons = 8 lessons (320 minutes)  

4. Content of activities 

Weeks Teaching Activities Learning Activities Assessments 

1 Structure 1. Lesson activity Complete the lesson activity and 

meet the basic requirements 

2 Mechanism 1. Exercises 1-6 

2. Exercises 7-9 

Complete the exercises and meet 

the basic requirements 

3 1. Teacher proposes 

the basic 

requirements of the 

watchtower 

2. How to reinforce 

strength of the 

material provided  

Project activity - 

Watchtower 

1. Test the methods and 

effectiveness to 

increase the strength 

of the newspapers 

2. Design and make the 

watchtower 

1. Testing results 

2. Design 

4 1. Methods to modify 

the watchtower 

2. Requirements of 

competition 

1. Modify and make the 

watchtower 

2. Competition 

3. Review 

Competition result 
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Material 6 

Study Units Elements 

(K8) System concept 

(K9) System application 

Related knowledge - System concept and 

application 

Project activity - pneumatic toys 

 

1. Objectives 

Students design and make a simple 

structured hand pushing pneumatic model 

following the design process, so as to 

understand and apply the knowledge about 

pneumatic, mechanism and structure. 

 

2. On completion of the project 

activity, students should be 

able to master : 

 the understanding of the basic concept of 

systems 

 the understand of the basic concept in 

system application 

 

3. Recommended time 

2.5 weeks x 2 lessons=5 lessons (200 minutes) 

 

4. Content of activities 

Weeks Teaching Activities Learning Activities Assessments 

1 System concept Exercises1-2 Complete the exercises and meet 

the basic requirements 

2 1. System application 

2. Teacher proposes 

the basic 

requirements of the 

pneumatic toys 

 

1. Exercises3-5 

2. Introduce the project 

activity -  

Pneumatic toys  

3. The theme of the toy 

as well as lively and 

interesting 

expression 

4. Initial design of the 

pneumatic toys 

Toy themes and expressions 

 1. How to make 

pneumatic toys with 

movement? 

1. Design the pneumatic 

toy 

2. Produce the parts of 

the pneumatic toy 

Making progress 
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3 1. Modify the 

pneumatic toy to 

enhance its 

movements 

2. Aesthetic Decoration 

1. Assemble the 

pneumatic toy 

2. Modify the pneumatic 

toy to enhance its 

movements and 

decoration 

The appearance and movement 

of the pneumatic toy 
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Material 7 

 

 

 

 

 

 

1. Objectives 

Students should acquire basic understanding 

about design procedures and the safe use of 

hand tools; they should also acquire basic 

understanding about structure and 

mechanism. The objective of this project is to 

apply the above knowledge and use 

appropriate tools and procedures to produce 

products. 

 

2. On completion of the project 

activity, students should be 

able to master : 

 Understand and use the main design 

procedures; 

 Understand and apply simple mechanics, 

such as gear and linkage, etc.; 

 Understanding and use simple 

production methods 

 Understand and apply simple methods 

for jointing, such as screws and glue 

sticking, etc.; 

 Prepare the development drawing. 

 

3. Recommended time 

7.5 weeks x 2 lessons = 15 lessons (600 

minutes)  

 

4. Content of activities 

Weeks Teaching Activities Learning Activities Assessments 

1 Basic requirements of 

the robotic pet 

 

Introduce the project 

activity -  

Robotic pet 

Design activity 1 - 

Compare the designs of 

robotic pets 

Carry out the project activities 

and meet the basic requirements 

2 Technology and 

environment 

Design the robotic pet 

Exercises - reflection 

and discussion 

Design activity 2 - 

simple mechanics 

Complete the exercises and meet 

the basic requirements 

3 Making process - 

Safety and correct 

Lesson activity 

Design activity 

Complete the lesson activity and 

meet the basic requirements 

Study Units Elements 

(K6) Production process Related knowledge - Technology & environment 

and production process 

Project activity - robotic pets 
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attitude, equipment references 1 -  

Joining methods 

4 Design the robotic pet 

and how to modify the 

design 

Complete design and 

start making 

 

Carry out the project activities 

and meet the basic requirements 

5 Initial making Initial making of the 

robotic pet 

Design activity 

references 2 - 

Assembling steps 

Initial making 

6 Making and design 

modification 

Robotic pet making and 

enhancement 

1. Progress of making 

2. Safe use of tools 

 

7 1. Modify the robotic 

pet to enable 

freedom of 

movement 

2. Aesthetic 

Decorations 

Robotic pet making and 

decoration 

The appearance and movement 

of the robotic pet 

 Decorate the robotic 

pets 

1. Make and decorate 

the robotic pet 

2. Prepare design folio 

1. Safe use of tools 

2. Complete the design folio 

according to guidelines 
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Material 8 

Study Units Elements 

(E2) Material processing 

 

Related knowledge – Material cutting, forming, 
jointing and finishing of materials 

Project activity - Expert bridge builder 

Case study – The bottles of bottled drinking 
water 

Extended activity - Water rocket 

 

1. Objectives 

Students should acquire basic 

understandings about design procedures 

and the safe use of hand tools; they should 

also acquire basic understandings about 

structure and mechanism. This project 

activity is assisted by computer simulation 

software, students should then base on the 

results of analysis, application of the above 

knowledge and usage of appropriate tools 

and procedures to complete the project. 

 

2. On completion of the project 

activity, students should be 

able to master : 

 understand and use of the main 

design procedures; 

 make use of the basic understanding 

of structure to design the project; 

 use of appropriate software to 

simulate analysis;  

 use of hand tools to make the 

workpiece; 

 collaborate with classmates to try, 

discuss, analyse and modify the 

design. 

 

3. Recommended time 

5.5 weeks x 2 lessons = 11 lessons (440 

minutes) 
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4. Content of activities 

Weeks Teaching Activities Learning Activities Assessments 

1 1. Cutting and forming 

of materials 

2. Basic requirements 

of a frame bridge 

1. Introduce the project 

activity - Expert 

bridge builder 

2. Design considerations 

for frame bridge 

Complete design considerations 

2 1. Materials cutting, 

forming, jointing 

and finishing. 

2. Introduction to the 

Bridge Builder 

software 

1. Lesson activity 1 

2. Use the Bridge Builder 

software for initial 

design 

1. Complete the lesson activities 

and meet the basic 

requirements 

2. Initial design 

3 How Bridge Builder can 

optimise the design 

Initial making of the 

frame bridge 

Initial making 

4 Initial making of the 

frame bridge 

1. Frame bridge making 

and modification 

2. Frame bridge loading 

competition 

Competition result 

5 Case study analysis 

method 

Case study – The bottles 

of bottled drinking 

water 

Procedures and tasks to conduct 

a case study 

  Case study - The bottles 

of bottled drinking 

water 

Complete the case study report 

 

Extended activities 

 Water rocket making 

methods 

Water rocket making Water rocket design 

considerations 

 Water rocket 

modification methods 

Water rocket making 

and enhancement 

Water rocket flying distance 
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Material 9 

Study Units Elements 

(E6) System integration 

(E7) Control and 

automation 

Related knowledge - System integration and 

control & automation 

Project activity – Modularised system 

experiments 

 

1. Objectives 

Students should acquire a basic 

understanding about design procedures and 

the safe use of hand tools; they should also 

acquire a basic understanding about system 

integration, control and automation. This 

project activity is assisted by computer 

simulation software, students should then 

base on the results of analysis, application of 

the above knowledge and usage of 

appropriate tools and procedures to make 

the artefact. 

 

2. On completion of the project 

activity, students should be 

able to master : 

 basic concept of system 

 inter-connection of systems and 

sub-systems 

 basic concept of control systems 

 examples of applying control systems 

in modern products 

 use modularised method to conduct 

system experiments.  

 

3. Recommended time 

7 weeks x 2 lessons = 14 lessons (560 

minutes) 
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4. Content of activities 

Weeks Teaching Activities Learning Activities Assessments 

1 Basic concept of 

systems 

Exercises 1-2 Complete the exercises and meet 

the basic requirements 

2 Inter-connection of 

systems and 

sub-systems 

Exercises 3-4 Complete the exercises and meet 

the basic requirements 

3 Basic concept of 

control system 

Exercises 5-6 Complete the exercises and meet 

the basic requirements 

4 Examples of applying 

control systems in 

modern products 

Collect examples of 

modern products and 

conduct simple analysis 

Analyse simple systems in 

modern products 

5 Modularised system 

experiment I 

Project activity - 

Modularised system 

experiment 

Results of experiment 

6 Modularised system 

experiment I 

Modularised system 

experiment 

Results of experiment 

7 Modularised system 

experiment II and III 

Modularised system 

experiment 

Results of experiment 
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VII. Design of teaching materials and guidelines for 

learning and teaching activities 

(a) Design of teaching material 

Traditional teaching emphasis on lecturing 

by the teachers, students are to listen, then 

imitate and exercise repetitively. This learning 

model is relatively boring and lacking 

creativity. In order to enhance students’ 

motivation to learn and induce their active 

learning, they must first realise about the 

need to learn. This method of learning has to 

cope with different learning and teaching 

activities in order to achieve the desired 

results. 

To experience the main strands in technology 

education, including technology knowledge, 

technology process and the impact of 

technology, technology education always 

encourages the approach of learning 

through problem solving, design and 

realisation, from which students realise the 

needs for learning and application of 

technology. They also will understand the 

purpose of learning, which will increase their 

motivation and interest to learn. 

The activities designed in our teaching 

materials also adopt this learning model. To 

cope with the characteristics of the teaching 

contents, the structure of the teaching and 

learning materials is grouped into “Related 

knowledge”, “Lesson activity”, “Case study”, 

“Project activity / Design project”, etc. 

(i) “Related knowledge” 

The selected contents of each set of teaching 

material cover in whole or in part of those 

learning elements in the knowledge contexts 

of the learning modules.The rich descriptions 

and illustrations elaborate those related 

knowledge according to different levels and 

serve as references for students and teachers. 

"Glossary of terms" and "Interactive 

information" were added as references and 

extended reading material. Teachers need to 

select the appropriate part, while adding 

some interesting or latest materials to enrich 

the teaching contents. 

(ii) “Lesson activity” 

Each set of material provides learning and 

teaching activities or exercises for teachers to 

choose. Exercises are commonly used to 

strengthen students' technology knowledge 

and skills, such as sketching exercises. The 

learning and teaching activities may suggest 

teachers to organise group discussions, 

guide students to collect data and conduct 

problem synthesis and analysis. 

(iii) “Case study” 

Through practical case studies, students will 

understand how technological principles can 

be applied in different products and 

environment. With technology knowledge 

and skills, it helps further develop students' 

critical thinking, problem solving and 

conducting study capabilities. Through 

exploration approach of learning, students 

will have a better understanding of the 

impact of technology to the society. 

(iv) “Project activity” 

The main objective of "Project activity" is to 

develop students' technological capabilities 

through problem solving and realisation. 

Activities are generally in the form of learning 

through problem-solving situation and 

design at working, which is to accomplish the 

purpose of solving problems for a fixed 

problem subject to pre-determined 

constraints. Students are to consider the 

situation of problem and conditions of 

constraints and then set the design needs. 

Various solutions are then designed after 

taking into account the different affecting 

factors. The final design is selected after 

catering for the strengths and weaknesses of 

different solutions, and then put into 

practices to complete the solutions 

according to plan. Finally the effectiveness of 

the solutions is evaluated to see whether 

they can solve the needs of the original 

problems. 
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As the "Design project" requires the making 

of artefacts or models, so more time is 

needed and it usually takes six to eight 

teaching weeks to complete. Through the 

design exercises, students have to make the 

artefact or model of the product and put into 

practice their design ideas, thus they can 

experience the technological process in a 

more comprehensive manner. 

"Project activity" can also be conducted in a 

variety of forms including the mode of 

experiment, such that students can 

appreciate those technological principles 

from the experiments. Students take into 

consideration requirements of the situation 

and equipment limitations, then design 

solutions and use technological devices 

(such as electronic modules, pneumatic 

components, microcomputer controller, etc.) 

to conduct experiments and tests. Students 

can also experience how to apply 

technological principles in their daily lives, 

for example pneumatic principle is a more 

difficult technological knowledge to 

comprehend, but through "Project activity", 

students understand how to make use of 

pneumatic principles to operate the opening 

and closing of MTR train and bus doors. 

Since the production and testing time is 

shorter, some of the "Project activity" may 

need less teaching time, and can be 

completed in only one to three weeks of 

teaching. Students do not need to make a 

complete design model, they may simply 

write up a project report. 

(b) Teaching activity 

After selecting the teaching materials, 

teachers can flexibly use different teaching 

modes to conduct activities. Similarly, 

"Project activity" and "Design Project" also 

have different methods to conduct activities 

at the right time in order to increase the 

interest of learning. For example, teachers 

may use individual or group, oral report or 

submission of project report, making models 

or artefacts, etc. in their lessons. While 

selecting the methods, things to be 

considered include the nature of the 

activities, the time required, limitations in 

making and provision of the school 

equipment. Different teaching models are 

provided as follows for reference: 

(i) Individual project 

Some exercises emphasise on the design 

aspect, so if the school has sufficient 

resources, individual assignments should be 

adopted. Such kind of exercises enables 

students to realise their creativities, train 

their skills in operating machinery and 

preparing project reports. 

(ii) Group project 

Some teaching packages are insufficient to 

have a separate copy for each student and 

require them to do the research together to 

find out the answers. These packages focus 

on some conceptual theories and group 

activities will be more appropriate. 

Some complicated exercises can be 

conducted in groups also. For example, in 

designing an intelligent work table, due to 

the large amount of data to be collected and 

the task needs a large number of people, 

such exercises are suitable to be conducted 

in groups. 

In designing an ideal office, as there are a lot 

of office equipment so each group can be 

responsible for some different parts. After all 

groups have completed, the combination will 

become a large-scale finished product. 

(iii) Demonstration and explanation 

Teachers can explain and elaborate the 

contents of those related knowledge through 

demonstrations and explanation to the 

students. This allows students to understand 

manipulation of hand tools and machinery, 

working procedures and safety measures. 

(iv) Group discussion 

Students share and exchange their personal 

views and findings with each other, so as to 

develop collaborative skills, communication 

skills, critical thinking skills and 

self-management capabilities. 
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(v) Explorative learning 

Through experiments, students can test their 

hypothesis, designs and solutions, etc., so as 

to develop their creativity, numeracy skills, 

problem solving skills and the ability to 

conduct study. 

(vi) Visits and interviews 

Students can conduct visits or interviews to 

gain experience or knowledge outside the 

classroom, so as to develop their 

communication skills and the abilities to 

carry out study, critical thinking, etc. 

(vii) Collaboration with the industry or  

professional bodies 

Teachers can recommend or arrange 

students to collaborate with companies or 

professional organisations in related 

industries to establish learning models, such 

as work experience programme. Experts are 

invited as design or technical consultants, 

whereas the organisations can provide some 

actual design requirements for students to 

carry out problem-solving and design. This 

mode of learning will greatly increase 

students' interest towards learning. 

(viii) Mobility use of learning modules 

As teaching equipment are limited, certain 

equipment are insufficient for the whole class 

to carry out project activities or design 

exercises at the same time, such as electronic 

modules, pneumatic modules, etc. When 

conducting such activities, mobility use of 

learning modules will be adopted, that is 

simultaneously performing multiple activities 

in the lessons for better usage of resources. 

 

This approach encourages the independent 

learning spirit of students through practices. 

Teachers need to prepare worksheets for 

students to enable them to complete the 

required practices according to the 

instructions and steps in the worksheets. 

Teachers should also allocate appropriate 

amount of time to provide students some 

guidance and for answering questions 

Mobility use of learning module makes 

learning more flexible. For example, twenty 

students are initially divided into five groups 

and the teacher has to arrange the activities 

of each group of students for the coming six 

weeks, as shown in the following table. The 

first group will carry out activities related to 

electronic modules in the first week, while at 

the same time the second and third groups 

conduct pneumatic modules, and the fourth 

to the fifth groups do design projects. In the 

third week, the first and third group will work 

with the design projects; the second group 

conducts electronic module related activities, 

while the fourth and fifth groups conduct 

pneumatic activities, and so on. 

 

 

Group 1 Group 2 Group 3 Group 4 Group 5 

Electronics module Pneumatics module Pneumatics module Design project Design project 

Design project Pneumatics module Pneumatics module Design project Design project 

Design project Electronics module Design project Pneumatics module Pneumatics module 

Design project Design project Electronics module Pneumatics module Pneumatics module 

Pneumatics module Design project Design project Electronics module Design project 

Pneumatics module Design project Design project Design project Electronics module 
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VIII. Assessment methods of learning 

ppropriate assessment can reflect 

whether students’ learning achieve the 

desired objectives. The traditional 

assessment is to assess students’ learning 

effectiveness through written examinations 

(such as tests or examinations), completion 

of assignment works and design folios. But in 

fact, even though the design work of a 

student failed to meet some requirements; it 

does not mean that the student failed to 

achieve the expected learning objectives. 

Therefore, the teacher needs to choose 

different assessment methods according to 

the learning objectives of individual projects 

or assignments, and also determine the 

assessment criteria. Also the tasks need to be 

carried out in stages in order to assess the 

overall performance of students. 

(a) Functions of assessment 

There are many forms of assessment 

methods in terms of functions. For examples, 

formative assessment ( 進 展 性 評 估 ), 

summative assessment ( 總 結 性 評 估 ), 

diagnostic assessment ( 診 斷 性 評 估 ), 

evaluation assessment ( 檢討性評估 ), etc. 

(i) "Formative assessment" means to assess 

students’ progress and performance and 

directly review with the students together, 

such that they can clearly understand what 

the next step will be and why it is so. Such 

assessments are suitable as medium term 

assessments during the course of the 

assignments to facilitate students to 

complete the entire work more effectively. 

For example, when conducting S1 "Project 

activity - Book buckle", when students 

complete the design sketches, the teacher 

will have to do formative assessments to 

make students understand what areas in the 

designs need to be modified, and the next 

step is to choose the appropriate materials 

and tools. When conducting project activities 

or design assignments, teachers need to do 

formative assessments at the right time in 

order to know students' progress and 

difficulties in order to help them. Students 

will also understand what steps need to be 

taken next and the reasons. 

(ii) “Summative assessment” is a more 

comprehensive and systematic assessment 

of students’ performance, it is suitable for a 

comprehensive assessment at the end of the 

semester. 

For example, at the end of the first term of S1, 

a summative assessment should be 

conducted such that both the teacher and 

students know whether the teaching 

effectiveness in this term achieves the 

expected objectives. Students can also know 

about their learning outcomes. 

(iii) "Diagnostic assessment" is to find out 

the reasons for learning difficulties, so as to 

provide appropriate assistance and guidance. 

Such assessments are used after conducting 

formative assessments or summative 

assessments. If it was found that certain 

aspects of learning objectives cannot be 

attained, the sources of the problems can be 

identified through diagnostic assessment, 

which enables the teacher to take 

appropriate remedial actions more easily. 

For example, when conducting the "Project 

activity - Robotic pet race walking 

competition", if the robotic pets of some 

students failed to meet the requirements of 

the design specification, the teacher should 

conduct diagnostic assessment to explore 

the reasons of the problem. Is that some 

students failed to understand the principles 

of mechanical theories, the problems with 

design ideas failed to master those 

consideration factors in the choice of 

materials, or unsatisfactory techniques of 

making, etc.? When the teacher finds out the 

sources of the problem, he can make 

appropriate arrangement to tackle the 

problem and make students’ learning 

become more effective. 
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(iv) "Evaluation assessment" is to compare 

students’ learning performances against the 

expected objectives. In assessing the 

curriculum design, factors such as whether 

the establishment of objectives is 

appropriate or whether the requirements are 

too high or too low, etc. will be assessed to 

review if the curriculum is properly designed.  

Such assessments are applicable at the end 

of a term to assess the curriculum design of 

the past six months or a whole year. The 

curriculum for the new term will be 

re-organised based on the results of 

assessments. 

For example, when the S1 curriculum has 

been implemented for one year, the teacher 

will need to conduct the evaluation 

assessment, checking problems such as 

whether some requirements are too high or 

too low, whether the time for teaching 

activities and the teaching materials were 

insufficient, and whether the teaching 

sequences were appropriate, etc. After 

reviewing, the S1 curriculum for the coming 

year can be adjusted accordingly. Such 

assessments enable the curriculum to get 

much improvement. 

(b) “Assessment criteria” 

Assessment criteria are to assess students' 

performance and learning effectiveness in 

accordance with the aims of those learning 

elements. They also describe the standards 

the teacher expects students to achieve and 

the score weightings in various aspects. 

Students can clearly understand the teachers' 

expectations in their learning process or 

during the conduction of learning activities. 

They can also set the learning directions and 

abilities for development for themselves 

clearly. 

 

Example - Design the classroom library corner (model): 

Items of assessments Detailed contents Percentage 

(a) Investigation and analysis of the 

problem 

Students can list the functions and 

analyse the classroom library corner 

List the design requirements to be 

achieved 

10% 

(b) Propose the design Creative thinking and expression of 

different design ideas 

20% 

(c) The presentation techniques for 

drawing 

Design ideas clearly expressed 

Effective drawing methods 

Proficient drawing technique 

Appropriate composition and ratio 

30% 

(d) Level of rigorous and accuracy of 

the design 

Use the design ideas to explicitly and 

comprehensively express the design 

specifications  

10% 

(e) The expression ability of the library 

corner model 

Choose appropriate materials and 

methods to make the library corner 

model 

20% 

(f) The library corner satisfying the 

design requirements 

Evaluate whether the library corner 

model can satisfy those stipulated 

design requirements 

Make proposals for modification 

10% 
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In the above example, the teacher listed the 

assessment items and requirements that 

students are expected to learn in detail, and 

obviously the proportion of scores for 

drawing technique was set relatively high. 

Students certainly understand that this 

design project is mainly to develop their 

drawing technique. 

(c) Forms of assessment 

Assessment methods can be in many forms 

and being conducted in a variety of ways. In 

addition to the teachers conducting the 

assessment and providing feedbacks to 

students, they can also consider the 

following forms of assessment. 

(i) "Student self-assessment" refers to the 

self-assessments and reviews by the students 

themselves on the quality of their artefacts or 

projects, as well as their learning attitudes in 

the process. A deeper understanding of their 

own strengths and weaknesses in learning 

can be achieved in the reflection, so as to 

make improvements or consolidation in 

practices. Such assessments are more 

subjective and profound than the teachers’ 

assessments in general. 

(ii) "Peers / small group assessment" refers 

to assessing peer students’ artefacts or 

projects as an individual or in groups, such 

that students can observe each other and 

look for improvements. Such healthy 

assessment can effectively strengthen the 

exchange among students and the learning 

atmosphere among themselves. The peers 

can also take the chance to exchange their 

learning experiences and make the learning 

process more interesting. Anyhow, the 

teacher has to prevent insulting criticism 

among students, and let students be more 

candid in accepting different opinions raised 

by the peers or students within the group. 

(iii) "Scoring marks / Verbal / Written 

assessment" means that there can be 

different feedback methods to assess 

students' performances, the teacher may 

choose marks, verbal or written modes, or 

their combinations to provide feedbacks to 

students, and all these modes have their own 

characteristics. For example, scoring marks is 

fast and direct in letting students understand 

their level of learning performance, but there 

is not much feedback and so the impression 

is not deep enough. Verbal interaction can 

increase mutual understanding of ideas so 

that students clearly understand the 

resulting assessment. The use of text for 

assessment can clearly express how the 

teacher assesses the performance of 

students’ artefacts and projects. If the 

comments are appropriate the students’ 

benefit will be even greater and the 

impression deeper, it also allows students to 

reflect on their own learning performance 

and areas that need improvements. 

Teachers should choose the appropriate 

assessment methods at different stages and 

learning strands based on the requirements 

of the curriculum, so as to understand 

students' performance and progress, 

improve the teaching methods, review 

appropriateness of the curriculum design, 

and suitability of materials selected, etc. 

Hope all these can enhance the effectiveness 

of learning and teaching, and create a more 

ideal learning environment for students and 

increase their interest in learning. 

 


