[bookmark: _GoBack][image: ]
	
ICT and Computing

 



Year 12 – BTEC L3 IT
Scheme of Learning 2022 – 2023
Unit 2 




Subject Leader Mr. R Forrest
Teachers: NWC

 





	Topics by Term

	Topic Overview for Year Group

	
	Term 1
	Term 2
	Term 3
	Term 4
	Term 5
	Term 6

	
Topics Taught







	Topic A: The purpose and structure of relational database management systems 
• Relational database management systems 
• Relational data structures 
• Relational keys 
• Entity relationships and integrity constraints. 
• Database relations 
• Relational algebra 
• Updating, inserting, deletion retrieval of data for queries, reports 
• Administration of users 
• Security, integrity, recovery 
• Stages of normalisation. 
• Anomalies – update, insertion, deletion 

Mock exam:
Topic A: The purpose and structure of relational database management systems
	Topic B: Standard methods and techniques to design relational database solutions 
• Conceptual, logical and physical modelling and entity relationship modelling. 
• Relational algebra 
• RDMS and SQL software selection 
• Application design 
• Implementation and quality 
• Client requirements. 
• Security and legal considerations 
• Data structure designs. 
• Normalisation and entity relationship diagrams 
• Data structure designs 
• Naming conventions and data dictionaries. 
• User interface design 
• Extracting and presenting data 
• Design and use of test plans 
• Design and use of test plans 
Mock exam:
Topic B:
 Standard methods and techniques to design relational database solutions 
	Topic C: Creating a relation database structure 
• Creating, setting up and maintaining data tables 
• Creating links, relationships between data tables 
• Applying data validation rules 
• Populating the database 
• Generating outputs, user interface 
• Automated functions 
• Devising and using SQL statements 

Mock exam:
Creating a relation database structure 

	Topic C: Creating a relation database structure cont... 
• Applying security measures 
• Different types of testing selection 
• Use of appropriate test data 
• Recording appropriate test documentation 
• Using testing outcomes to improve and refine a database solution 
Topic D: Evaluating a database development project 
• Evaluation techniques 
Mock Exam:
Creating a relation database structure cont... 

Full Mock 1:


	• Mock Exam 2 
• Real Exam 

To use Unit 3/6 Sow from Term 5
	

	Week Times
	6 Weeks
	7 Weeks
	6 Weeks
	6 Weeks
	6 Weeks
	7 Weeks




	Year 12  / Term 1 – 5
One term per learning aim (A-D)                                                               
BTEC Level 3 Extended Certificate in Information Technology
2: Creating Systems to Manage Information 
Teacher: Mr. N Cameron 


	Specification o References
	Periods
	
Topic Area: Main Items
	
Outcomes that students should be able to 
	
Key Terms / Concepts (literacy)
	
Assessment
	
Resources

	
	11
	(1) TOPIC 1 -  Topic A: The purpose and structure of relational database management systems
All learning aim A lesson resources can be found here: 
Big Questions

1. What is a database?
2. What is a Database Structure?
3. What are relational keys and why do we use them?
4. What are ERD’s?
5. What is the importance of ERD
6. How do relational database operate?
7. How can databases be manipulated?
8. Why do we normalise our data?
9. What are database anomalies?



	 Unit 2
LA-A

	1

	A1 Relational database management systems

Lesson 1
	All pupils will know the types of relational database management systems (RDBMS) and their characteristics

Big Question What is a database


	Database
Data
	Lead-in: Introduce learners to the unit and to topic A.
Tutor-led discussion: Thought shower: What are database, where are databases used? Types of relational database management systems.
Tutor presentation: The purpose of a database, a database management system (DBMS) and an overview of relational DBMS, their use and support. See link: What is a Database Management System? Purpose and Function in the resources column.
Individual practical exercise: Review the information provided to you
Determine two things:
What data needs to be stored?
How would this data be used?
Extension: How would you group this information? Are there any links between the groups?
Plenary: Share feedback on the group activity. Summarise lesson and use Q&A to establish learners’ understanding.

	

	
	1
	A1 Relational database management systems Relational data structures.

Lesson 2

	Big Question: What is a Database Structure

All pupils will know the key relational data structures including: relation, attribute, domain, tuple, cardinality and relational database

	relation, attribute, domain, tuple, cardinality and relational database
	· Lead-in: Recap on previous lesson, discuss real life example of related data (eg tutor/class, football league/teams).
· Tutor presentation: database relations, including entity relationship, generic and semantic and relational data structures including relation, attribute, domain, tuple, degree, cardinality, relational database and the more common names for each, eg relation and table. 
· Small-group activity: Learners investigate various examples of data and discuss relationships between data items and how they might be organised. 
· Individual practical exercise: Learners create a table in an RDBMS and populate it with several records then create a related table.
· xPlenary: Share feedback on the practical activity. Summarise lesson and use Q&A to establish learners’ understanding.

	Tutor presentation and notes.
Homework:
Relational database terminology
https://www.knowitallninja.com/lessons/relational-database-terminology/


	
	1
	A1 Relational database management systems Relational keys.
Lesson 3

	Big Question: What are relational keys and why do we use them?

All pupils will know the relational keys including: super key, candidate key, primary key, foreign key

	super key, candidate key, primary key, foreign key

	Lead-in: Recap on previous lesson, discuss how to find data. What is a key, what makes a good key?
Tutor presentation: Relational keys, including primary keys, candidate keys, super keys and foreign keys. See link on types of keys in a relational database in the resources column.
Tutor-led discussion: The development cycle, creating tables and selecting keys.
Individual practical exercise: Learners to create two or more tables, select primary keys and foreign keys to create a relationship between tables.
Plenary: Share feedback on the practical activity. Summarise lesson and use Q&A to establish learners’ understanding
· 
	

	
	1
	A1 Relational database management systems 
Entity relationships and integrity constraints.

Lesson 4A

	Big Question: What are ERD?

All pupils will understand the integrity constraints within a database including: entity integrity, referential integrity



	entity integrity, referential integrity
	Lead-in: Recap on previous lesson, discuss data integrity. What is it, why is it important?
Tutor presentation: Entity relationships, including how to resolve one-to-one and one-to-many relationships and integrity. See the link: Resolve your many-to-manys for accurate requirements in the resources column.
Individual practical exercise: Questions on PowerPoint.  Fix the ER diagram

	

	
	
	 A1 Relational database management systems Database relations.
Lesson 4 B
	
Big Question: What is the importance of ERD

All pupils will know the relationships between data in tables including:  one-to-one, one-to-many, many-to-many


	one-to-one, one-to-many, many-to-many
	Lead-in: Recap on previous lesson, discuss database relations and data models. What are they, why are they important?
Tutor presentation: Database relations, generic and semantic data models.
Individual practical exercise: ERD worksheet
Plenary: Share feedback on the practical activity. Summarise lesson and use Q&A to establish learners’ understanding.

	·  Tutor presentation and notes.
Homework:
Relational database terminology
https://www.knowitallninja.com/lessons/relational-database-terminology/


	
	1
	A1 Relational database management systems Relational algebra
Lesson 5
	Big Question: How do relational database operate? 

All pupils know the rules of how a database will behave and understand how this is used as a formal description of how a relational database operates

	Join
Union
Intersect
Notation
Select
	Lead-in: Recap on previous lesson, discussion on extracting data, with some real life examples.
Tutor presentation: Relational algebra, including join and select, union, intersect and notation symbols. 
Individual practical exercise : Use examples of simple data sets and identify results of union, join, select and intersect options and discuss results.
Plenary: Share feedback on the practical activity. Summarise lesson and use Q&A to establish learners’ understanding.

	

	
	1
	A2 Manipulating data structures and data in relational databases
Updating, inserting, deletion retrieval of data for queries, reports.
Lesson 6
	Big Question: How can databases be manipulated?

All pupils understand how data can be manipulated by defining, modifying and removing data form a database
	Updating, inserting, deletion retrieval
	Lead-in: Recap on previous lesson, discussion on the requirements in terms of data manipulation.
Tutor-led practical demonstration: Manipulation of data and structures and use of SQL to define, modify and remove data and structures. See link on SQL syntax in the resources column.
Individual practical activity: Learners review a database schema and perform several actions using SQL to define, modify and remove data and structures.
Plenary: Share feedback on the practical activity. Summarise lesson and use Q&A to establish learners’ understanding
	Homework
Manipulating Relational Databases - KnowItAllNinja

	
	1
	A2 Manipulating data structures and data in relational databases
Administration of users.
Security, integrity, recovery.
Lesson 7
	All pupils will know how to apply security restrictions to a database.

	Security, integrity, recovery
	Lead-in: Recap on previous lesson, discussion on why security is important.
Tutor-led practical demonstration: User administration techniques and how to apply security settings. See link: Introducing Database Security for Application Developers in the resources column.
 Individual practical exercise : Learners review a scenario and define a policy for administration, security, integrity and recovery.
Plenary: Share feedback on the practical activity. Summarise lesson and use Q&A to establish learners’ understanding
	

	
	1
	A3 Normalisation
Stages of normalisation
Lesson 8
	Big Question:
Why do we normalise our data?

Pupils will know the key stages of the normalisation process. 

	normalise
	Lead-in: Recap on previous lesson, discussion different way of representing data and their issues.
Tutor presentation: Introduction to normalisation, stages of normalisation. 
Individual practical exercise : Normalise worksheet
	Homework:
Role of Normalisation

The Role of Normalisation - KnowItAllNinja

	
	1
	A3 Normalisation
Anomalies – update, insertion, deletion.
Lesson 9
	Big Question:
What are database anomalies


All pupils will understand the anomalies that may take place within a database
	anomalies
	Lead-in: Recap on previous lesson, normalisation quiz.
Tutor presentation: Data structure anomalies, update, insert and delete, and their relationship to normalisation.
Individual practical exercise: Learners attempt a normalisation of data using a more complex scenario.
Plenary: Share feedback on the practical activity. Summarise lesson and use Q&A to establish learners’ understanding.

	Homework:
The Normalisation Process - KnowItAllNinja

	
	1
	A1-3 Revision
Lesson 10
	
	
	Revision techniques

	

	
	1
	Lesson 11
CompA Test
	Learning Aim A Assessment 
Objectives: 
Students will: 
· Apply their knowledge in answers to a range of questions and or practical skills
· Be able to highlight areas of strength and any gaps in their understanding of this learning aim 
The test has been designed to be completed electronically or observed using database software
Students should complete the Assessment Test (1 hour). 


	
	
	

	
	11
	(2) TOPIC 2 -  Standard methods and techniques to design relational database solutions
 All learning aim B lesson resources can be found 

Big Questions

1. What are the key stages of database design
2. What type of database shall I use? 
3. How should my database look like?
4. How to understand wants the client what from their database?
5. How to understand a database structure and how to normalise a database from a given scenario?
6. Why is it important to check the database quality before implementing it
7. What should my database look like? How to create a database structures using naming conventions using appropriate data types
8. What are database queries why do we use them?
9. How do users interact with their database
10. What is a test plan and how do we use one?


	
	1
	B1 Relational database design
Conceptual, logical and physical modelling and entity relationship modelling.

Lesson 12

	
Big Question 
What are the key stages of database design

All pupils will know the key stages of database design.

	Conceptual, logical, physical, modelling
	Lead-in: Introduction to the topic. Discussion on the importance of design and its relationship with software design.
Tutor presentation: Conceptual, logical and physical modelling of database design, defining mathematical relations and entity relationship modelling. See link: Data Modeling - Conceptual, Logical and Physical Data Models in the resources column.
Pupil activity: Learners review a scenario and identify entities and draft an entity relationship diagram. 
Plenary: Share feedback on the practical activity. Summarise lesson and use Q&A to establish learners’ understanding.
	Homework:
Relational database design 1
https://www.knowitallninja.com/lessons/relational-database-design-1/


	
	1
	12
B1 Relational database design
RDMS and SQL software selection

Lesson 13

	Big Question

What type of database shall I use? 

All pupils will know how to choose the correct database software for the task.

	Server

	Lead-in: How do you choose the right software for an application?
Tutor presentation: Types of database software and their features.
Pupil activity: Microsoft Access and SQL Server are two different RDBMS made by Microsoft. Research a comparison between these two software applications online.
Plenary: Share feedback on the practical activity. Summarise lesson and use Q&A to establish learners’ understanding.

	Homework:
Relational database design 2
https://www.knowitallninja.com/lessons/relational-database-design-2/

	
	1
	B2 Design documentation
Client requirements.
Security and legal
Lesson 14

	Big Question
How to understand what the client wants from their database?

All pupils will know the main laws that govern data and the protection of data

	Requirements, client, security 
	Lead-in: Recap on previous lesson. Explain simple case study to be used for design practice.
Tutor-led discussion: How to understand a client’s requirements. Discuss the case study requirements. See links on: Database rights: the basics, Data protection and Ten rules for data protection compliance in the resources column.
Pupil activity: Both the Data Protection Act and the EU Data Protection Directive have been replaced by the General Data Protection Regulation on the 25th May 2018. What changes does the GDPR bring?
Write a report detailing these changes
Tutor-led discussion: What legal issues apply to database design and development? What are the security requirements of the case study? 
Plenary: Discussion about data privacy.

	Homework:
Requirements & Considerations
https://www.knowitallninja.com/lessons/requirements-considerations/


	
	1
	B2 Design documentation
Data structure designs.
Normalisation and entity relationship diagrams.

Lesson 15

	
Big Question
How to understand a database structure and how to normalise a database from a given scenario?

All pupils will be able to design an entity relationship diagrams 

	Data, structure,  Normalisation, relationships
	Lead-in: Recap on previous lesson
Tutor presentation: Revision on normalisation and explanation of entity relationship diagrams.
Independent learning activity: Learners take raw data (for the case study database used in previous lessons), normalise it and then create an entity relationship diagram and a DD
Tutor-led discussion: Feedback on the activity. Discuss the correct way to normalise the data and draw the entity relationship diagram.
Plenary: Discussion: when might a one-to-one relationship be required?

	

	
	1
	B1 Relational database design
Application design

Lesson 16

	Big Question 

What should my database look like? 
 
All pupils will be able to design a database application user interface following a given scenario.

	
	Lead-in: Recap on previous lesson. Interface design – how to make an interface intuitive.
Tutor presentation: Interface and application design, concepts and methods. See PDF link: Databases: Creating a user interface using Access in the resources column.
Small-group activity: Learners develop an interface design following a given scenario.
Individual practical exercise: Learners attempt to implement parts of the user interface and work in pairs to review their efforts. 
Plenary: Share feedback on the practical activity. Summarise lesson and use Q&A to establish learners’ understanding.

	Homework
Data Structure Design 1
https://www.knowitallninja.com/lessons/data-structure-designs-1/

	
	1
	B2 Design documentation
Data structure designs.
Naming conventions and data dictionaries.

Lesson 17

	Big Question

How to create a database structures using naming conventions using appropriate data types


All pupils will be to design database structures using naming conventions using appropriate data types

	conventions
	Lead-in: Recap on previous lesson. What makes a good field name?
Tutor presentation: The concept of naming conventions and the reasons behind them. 
Independent learning activity:  Using the scenario given to you normalise this table, create a ERD and remember to use naming conventions.
Plenary: Feedback and Q&A on the practical activities.

	Homework:
Data Structure Design 2
https://www.knowitallninja.com/lessons/data-structure-designs-2/


	
	1
	B2 Design documentation
Extracting and presenting data.

Lesson 18

	
Big Question 
What are database queries and why do we use them?

All pupils will be able to design and create a range of basic queries in a database.

	Query
Criteria, sort
	Lead-in: Recap on previous lesson. What kind of information do you want to extract from a database?
Tutor-led practical demonstration: Design and create various types of queries and reports. 
Independent learning activity: Create a report on wildcard queries.  Create query design reports
Plenary: Feedback and Q&A on the practical activity.
	
Homework:
Extracting and presenting data

https://www.knowitallninja.com/lessons/extracting-presenting-data/


	
	1
	B2 Design documentation
User interface design.

Lesson 19

	Big Question
How do users interact with their database

All pupils will be able to design a basic user interface using a given brief.

	Interface, form, report
	Lead-in: Recap on previous lesson.
Tutor presentation: Developing a user interface design.
Independent learning activity: Learners create a user interface design for the case study database.
Plenary: Feedback and Q&A on the practical activity.

	Homework:
User interface design
https://www.knowitallninja.com/lessons/user-interface-design/


	
	1
	B2 Design documentation
Design and use of test plans.

Lesson 20

	Big Question

What is a test plan and how do we use one?

All pupils will be able to design a test table for a database so that it meets the user requirements.

	Normal, extreme, erroneous 
	Lead-in: Recap on previous lesson. The importance of testing.
Tutor presentation: Design of test plans. See link: How to test a database in the resources column.
Independent learning activity: Learners create a test plan for a case study database. 
Plenary: Feedback and Q&A on the practical activity.
	Homework:
Design and use of test plans

https://www.knowitallninja.com/lessons/design-use-of-test-plans/


	
	1
	Lesson 21
Revision


	
	
	Lead-in: Recap on topic.
Knowledge quiz: Organise an informal quiz, covering topics in topic B. Learners can self-mark the answers.
Tutor presentation: Summarise some of the key points in the topic, such as SQL, relational algebra, entity relationship diagrams, data dictionaries.
Independent learning activity: Learners complete exercise covering the aspects of topic B which will be in the external assessment.
	

	
	1
	Lesson 22
Learning Aim B Assessment 
Objectives: 
Students will: 
· Apply their knowledge in answers to a range of questions and or practical skills
· Be able to highlight areas of strength and any gaps in their understanding of this learning aim 
The test has been designed to be completed electronically or observed using database software
Students should complete the Assessment Test (1 hour). 





	
	10
	(3) TOPIC 3 -  Topic C: Creating a relation database structure
 All learning aim C lesson resources can be found here
This topic will be mainly taught as a demonstration lessons 
Big Questions
1. How to create a table in MS Access
2. How to produce a database solution
3. What make an effective test strategy


	
	1
	C1 Producing a database solution
Lesson 25

	Big Question 
How to create a table in MS Acess

All pupils will know how to create a design structures using a more complex case study

	
	Lead-in: Introduction to the learning aim. Explain more complex case study (with full details of the required solution) to be used for this topic.
Independent learning activity: Learners create a design for the more complex case study including data structure and user interface.
Tutor-led discussion: Feedback on design decisions.
Plenary: What makes a good design? How can you be sure the design is right?

	

Homework:
Creating tables 1
https://www.knowitallninja.com/lessons/creating-tables-1-2/

AND
https://www.knowitallninja.com/lessons/creating-tables-2/ 


	
	5
	C1 Producing a database solution
Creating, setting up and maintaining data tables.
Creating links, relationships between data tables.
Applying data validation rules
Populating the database
Generating outputs, user interface.

Lesson 26 -27

	26
To be able to set up, create and maintain database tables

Some will be able to create links between the tables

Few will be able to apply data validation rules to the data.

	
	26
Lead-in: Recap on the project
Tutor-led practical demonstration: Demonstrate scenarios to set up a database solution   
Independent learning activity: Learners set up the database structure based on their previously created design.
Plenary: Feedback and Q&A on the database set up activity.

	26

Homework:
Applying Data Validation Rules 1 - KnowItAllNinja

AND
Applying Data Validation Rules 2 - KnowItAllNinja

	
	1
	
C1 Producing a database solution
Continued 
Lesson 28 - 29

	
All pupils will be able to create and interface based upon a design.

	
	
Lead-in: Recap on previous lesson and review of progress on the database development.
Tutor-led practical demonstration: Creating queries on a given scenario.
Independent learning activity: Learners create simple and complex queries on a given scenario 
Plenary: Feedback and Q&A on the database set up activity.

	Homework:
Select, Parameter & Calculated Queries - KnowItAllNinja

AND
Crosstab Queries & Reports - KnowItAllNinja


	
	1
	PART B of assignments

C1 Producing a database solution
Form Creation 
Automated functions.

Lesson 30

	
All pupils will be able to create a form using MS Access

Some pupils will be able to create macro to automate a database.

	
	Lead-in: What sort of functions are suitable for automation?
Tutor-led practical demonstration: 
Creating Form in MS Access
Creating automated functions. 
Independent learning activity: Learners create forms and automated functions for their database
Plenary: Feedback and Q&A on the automated function activity, and the suitability of the functions included.

	Homework:
User Interfaces 1 - KnowItAllNinja
AND
User Interfaces 2 - KnowItAllNinja

	
	1
	C2 Testing and refining the database solution
Different types of testing selection.
Use of appropriate test data
Recording appropriate test documentation
Using testing outcomes to improve and refine a database solution.

	32
Big Question 
What make an effective test strategy 

All pupils will be able to design a test table for a database so that it meets the user requirements.
All pupils will be able to test a database based upon the test table design sing test data.
All pupils will know how to refine the database to improve this further.

	
	32
Lead-in: Recap on previous lesson.
Tutor presentation: Recap on types of testing, test plans and test data.
Independent learning activity: Learners create a test plan with test data for their case study database.
Plenary: Feedback on practical activity. Evaluation of the test plans, will they test the database sufficiently?

	Homework
Testing & Refining the Database - KnowItAllNinja


	
	1
	Revision
	
	
	
	

	
	1
	Learning Aim C Assessment 
Objectives: 
Students will: 
· Apply their knowledge in answers to a range of questions and or practical skills
· Be able to highlight areas of strength and any gaps in their understanding of this learning aim 
The test has been designed to be completed electronically or observed using database software
Students should complete the Assessment Test (1 hour). 


	
	
	(4) TOPIC 4 -  Topic D: Evaluating a database development project
 All learning aim D lesson resources can be found here
Big Questions

1. What is an evaluation
2. What makes a good database?

	
	
	D1 Database design evaluation

Lesson 36

	All pupils will know the main evaluation processes including
· Database design
· Database testing
Evaluation of the database
	
	Lead-in: Introduction to the topic.
Tutor-led discussion: Evaluation of the process of completing normalisation, creation of ERD and data dictionary. Comparison to actual database produced..
Pupil activity: Learners review their design for the case study database and consider how it might be improved.
Tutor-led discussion: Feedback from the activity, discuss how to ensure the design can fully cover the required functionality and requirements of users.
Plenary: Recap on design evaluation, Q & A to check learner understanding.

	Homework
Evaluating the Design & Testing - KnowItAllNinja

	
	
	D2 Evaluation of database testing

	Big Question

What makes a good database?
	
	Lead-in: What makes a good database?
Tutor-led discussion: Evaluating the strengths and weaknesses of a database.
Small-group activity: Learners evaluate databases produced by other learners and identify strengths and weaknesses.

	Homework
Evaluating the Database - KnowItAllNinja

	
	
	Learning Aim D Assessment 
Objectives: 
Students will: 
· Apply their knowledge in answers to a range of questions and or practical skills
· Be able to highlight areas of strength and any gaps in their understanding of this learning aim 
The test has been designed to be completed electronically or observed using database software
Students should complete the Assessment Test (1 hour). 


	
	
	(5) TOPIC 5 – Mock Exam practice and revision

	
	
	Mock exam(s)
5 Lessons needed
Real Exam.
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