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1.
Overview



Students will learn about: 
▪ concepts and applications related to databases and 

the DBMS; 
▪ the basic concepts of a relational database, and the 

construction, manipulation and extraction of 
information from a relational database using SQL; 

▪ the construction of simple data models using the 
ER diagrams methodology; 

▪ the importance of good database design as a 
blueprint for the development of a database 
management system; and 

▪ the importance of data privacy and measures for its 
improvement. 

Time allocation: ~38 hours3

Learning Objectives 
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Changes in Teaching Strategies 

Theories Practical

Database 
Concepts, 

ERD, 
Normalization

SQL



● Less memorable 
parts

● More practical 
hands-on 

● Holistic 
understanding 
on database 
design
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Changes in Teaching Strategies 



2.
Curriculum and 
Assessment Guide



Curriculum updates (Core)
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Core (Section A, Information Processing) [C&A Guide, 2022]

Topic Learning Outcomes Remarks

Data Organisation and Data Control

(4 hours)

• Identify data, records, fields, files and databases in the hierarchical organization of 

data.

• Explain how records can be organised, stored and retrieved. State the 

advantages, disadvantages and applications of the two types of file access: direct 

access and sequential access.

• Discuss the needs of data control.

• Describe how errors can be detected by using validation and parity checking, and

prevented by verification and validation.

No 

Change!

Core (Section A, Information Processing) [C&A Guide, 2015 Revised]

Topic Learning Outcomes Remarks

Data Organisation and Data Control

(4 hours)

• Identify data, records, fields, files and databases in the hierarchical organization of 

data.

• Explain how records can be organised, stored and retrieved. State the 

advantages, disadvantages and applications of the two types of file access: direct 

access and sequential access.

• Discuss the needs of data control.

• Describe how errors can be detected by using validation and parity checking, and

prevented by verification and validation.



Curriculum updates (Core)
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Core (Section A, Information Processing) [C&A Guide, 2015 Revised]

Topic Learning Outcomes Remarks

The Use of Office Automation Software 

(28 hours)
… …

• Apply the concepts of data organisation to create and 

maintain a simple database using a Database 

Management Systems (DBMS) tool. 

• Create and use a form for data entry 

• Practise data extraction and manipulation by querying a 

database and create reports. 

This includes the selection, filtering and sorting of data 

using query in a single database table. Students should be 

able to trace and interpret simple SQL statements. 

Though sophisticated reports are not required, they 

should create and format reports for intended users / 

audience.

Core (Section A, Information Processing) [C&A Guide, 2022]

Topic Learning Outcomes Remarks

Data Manipulation and Analysis (20 hours) … …

• Apply the concepts of data organisation to create and 

maintain a simple database using a Database 

Management Systems (DBMS) tool.

• Create and use a form for data entry.  

• Practise data extraction and manipulation by querying a 
database and create reports. 

This includes the selection, filtering and sorting of data 

using query in a single database table. Students should be 

able to trace and interpret simple SQL statements. 

Though sophisticated reports are not required, they 

should create and format reports for intended users / 

audience. 

No 

Change!



Curriculum updates (Elective Option A)
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Relational 
Databases 

Concepts, 6, 
16%

SQL, 18, 
47%

Database 
Design 

Methodology, 
14, 37%

NEW

Introduction 
to Databases, 

8, 11%

Relational 
Databases, 
28, 37%

Introduction to 
Database Design 

Methodology, 22, 29%

Database 
Applications, 

Development and 
Society, 17, 23%

OLD



▪ Relational Databases Concepts (6 hours) 
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New Curriculum

Core (Section A, Information Processing) [C&A Guide, 2022]

Topic Learning Outcomes Remarks

Relational Databases 

Concepts (6 hours)

• Describe the basic 

concepts of relational 

databases.

• Create a simple relational 

database. 

• Describe the purposes of 

rollback.

• It includes entity, relationship, attribute, domain, 

index, key (such as primary key, foreign key and 

candidate key), and integrity (such as entity integrity, 

referential integrity and domain integrity). Students 

should be able to identify these basic elements in 

examples taken from everyday applications.

• Students should know how to organise data 

differently but sensibly in a relational database and 

be able to establish the required relationships among 

the tables.

Extensions of topic (b) “Data 

Organisation and Data 

Control” in the Compulsory 

Part – module A Information 

Processing.



▪ SQL (18 hours)  
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New Curriculum

Core (Section A, Information Processing) [C&A Guide, 2022]

Topic Learning Outcomes Remarks

SQL (18 hours) • Use SQL to maintain a 

simple relational 

database, and

manipulate its data or 

retrieve the required 

information in at most 

three tables.

Skills involved include:

• modify the structure of the tables

• add, delete and modify the data in the tables

• view, sort, and select contents by filtering, and create different views

• use appropriate operators and expressions such as arithmetic 

operators and expressions, comparison operators, logical operators 

and the in, between and like operators to perform specific operations

• use simple built-in functions such as aggregate and string functions

• perform queries on multiple tables, including the use of equi-join, 

natural join and outer join

• perform sub-queries (for one sub-level only)



12

Rollback



▪ Database Design Methodology (14 hours) 
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New Curriculum

Core (Section A, Information Processing) [C&A Guide, 2022]

Topic Learning Outcomes Remarks

Database Design 

Methodology

(14 hours)

• Be aware of the different types of relationships among 

entities in a relational database.

• Analyse simple scenarios in business, education or other 

fields and create simple ER diagrams involving binary 

relationship only in designing databases.

• Explain the concepts of data redundancy and discuss the 

methods or measures used to reduce data redundancy.

• Describe the needs and procedures of denormalisation.

• Transform the ER diagrams to tables in relational 

databases.

• Use access rights to achieve data privacy.

• The resolution of many-to-many 

relationship into multiple one-to-

many relationships should also be 

introduced.

• Students should be able to reduce 

data redundancy through 

normalisation up to Third Normal 

Form (3NF).

From old 

curriculum: 

(d). Database 

Applications, 

Development and 

Society



▪ 3NF vs Performance

14 Ref: http://www.databasedev.co.uk/denormalisation.html

Denormalisation

http://www.databasedev.co.uk/denormalisation.html


Cancelled
◼ Data model (hierarchical 

database model, 
network database 
model…)

◼ Data dictionary
◼ Level of data 

abstractions
◼ SQL: exporting query
◼ Database Application, 

Development and 
Society
⚫ Database 

development lifecycle, 
data mining….

Merged
▪ Data types (integer, 

decimal, boolean….)
▪ Database elements 

(fields, records, tables…)

New
▪ Rollback
▪ Denormalization
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Summary



Database 
structure

Key, index, 
view….

Database 
design

Real scenarios 
→ ERD 
→Normalization 
→ Databases

Data Queries
Using SQL in 

real scenarios
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Main ideas



New Focuses
1. SQL
◼ Core part to demonstrate students’ knowledge in 

this elective
◼ All SQL commands in reserved word list

⚫ Most difficult parts: table join & sub-queries
⚫ DDL(Insert into, drop.): always poor 

◼ Hands on practice on different database scenarios



Reserved Words Lists
For Core,

For Elective Option A,



New Focuses
2. ER Diagram
● Common sense 
→ built up from 
frequent 
practices

● Cardinality →
Difficult to 
extract the 
meanings from 
the scenarios



New Focuses
3. Normalization
● 1NF
● 2NF
● 3NF



“Trinity” of student learning in schools
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Approaches 

and 

Strategies?



Integration of Generic Skills
Elective Part Option: A Databases (C&A Guide: P.69-77, 103, 104)
Topic: b Relational Databases Concepts 
Theme: A database for a library book reservation system

Students are asked to create a simple relational database for a computerised
library book reservation system for their schools. In this task, students 
investigate their schoolmates’ needs and provide solutions for the relational 
database. 
In the process of developing the solutions, students may interview their 
schoolmates, the library helpers and the librarian to collect information. After 
that, they filter the information and identify the attributes; and they also have 
to use their intuition/imagination to create some relevant attributes. Creativity 
is cultivated when students design a prototype of the database. 
Students then analyse critically the relationship among all the attributes, and
have to formulate the relational database to serve this purpose. They appraise 
the various aspects of the relational database against the design specifications. 
Students’ critical thinking skills are nurtured through the whole process – from 
the conceptualising of initial ideas to the realisation of the final design. 
Finally, students create a relational database for the book reservation system. 
In doing so, they have developed their problem-solving skills by gathering the 
necessary information, identifying the attributes and formulating the database. 
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Practical tools
◼ Microsoft Access
◼ MySQL
◼ MySQL Workbench
◼ Cloud-based SQL tools

⚫ https://sqliteonline.com/
⚫ http://sqlfiddle.com/

◼ Oracle Academy

https://sqliteonline.com/
http://sqlfiddle.com/


Upcoming Event

高中資訊及通訊科技修訂課程選修單元A - 運用
不同工具教授數據庫及SQL工作坊

ICT Curriculum Elective Module A - Using 
different DBMS tools / platforms in teaching 

database concept ad SQL commands

JUN 2022
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Reference Books 
1. Auer, D. and Kroenke, D. (2013). 

Database processing (Thirteenth 
edition). USA: Prentice Hall. 

2. Coronel, C, Morris, S. and Rob, P. 
(2012). Database systems: 
Design, implementation and 
management (Tenth edition). 
USA.

25

References
Websites
1. Art Branch, Inc. (2004). SQL 

tutorial - Learn SQL. Retrieved 
12 August, 2015 from 
http://www.sql-tutorial.net. 

2. Chapple, M. (2015). Database 
normalization basics. Retrieved 
12 August, 2015 from 
http://databases.about.com/od/
specificproducts/a/normalizatio
n.htm.

http://www.sql-tutorial.net/
http://databases.about.com/od/specificproducts/a/normalization.htm
https://dl.ebooksworld.ir/motoman/Cengage.Learning.Database.Systems.13th.Edition.www.EBooksWorld.ir.pdf


3.
Sample  Papers















Mark Distribution
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Relational 
Databases 

Concepts, 6, 
20%

SQL, 15, 
50%

Database 
Design 

Methodology, 
9, 30%



THANKS!
Contact Us
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https://www.hkace.org.hk/

why@hkace.org.hk

https://www.facebook.com/hkace.org

https://instagram.com/hkace.socialmedia


