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[bookmark: _Toc381298477]WHAT IS THE PAT?
The PAT is a software development project in which you will have an opportunity to demonstrate your programming skills and understanding of the connections between the different areas of solution development. 
You will also be required to demonstrate your knowledge and understanding of the software development life cycle through analysis, design, coding and testing of your project. You will have to show effective use of the software design tools and techniques which you have studied.
You need to provide the following outputs:
· A report where you (Phase 1)
· provide a brief descritption of the purpose and scope of your project 
· discuss the research/investigation done regarding the project 
· provide analysis of a possible solution
· a document outliing the system design (Phase 2)
· a working Delphi/Java program, fully documented, that implements the planned solution (Phase 3)
Note:	
You will also be required to demonstrate and discuss your program during a debriefing session. 
[bookmark: _Toc381298302][bookmark: _Toc381298478]MARK ALLOCATION
	Phase
	Development Phase
	Max Mark
	%

	Phase 1
	Analysis
	27
	

	Phase 2
	Design
	50
	

	Phase 3
	Coding and Testing
Complexity Level
	48
30
	

	General
	Final product and impression
	20
	

	Total
	175
	100


The PAT counts 25% of your final mark for IT, therefore it is crucial that you strive to produce work of a high standard.
The PAT is a compulsory component of the final end-of-year examination for IT.
You need to complete your PAT before you start the Grade 11 end-of-year examination. Not submitting your PAT or any part of the PAT, will mean that you will be awarded a zero (“0”) for the PAT component of the examination or the parts not submitted.


[bookmark: _Toc381298479]TOPIC
Geocaching
Geocaching is a real-world, outdoor treasure hunting game using GPS-enabled devices. Participants navigate to a specific set of GPS coordinates and then attempt to find the geocache (container) hidden at that location.
Geocaching is happening right now, all around you. There are 2,306,370 active geocaches and over 6 million geocachers worldwide.
Considering the requirements specified in this document (see PAT Requirements, p6), choose any aspect(s) regarding geocaching and develop a Delphi/Java software solution that can support/manage geocaching or be used by geocachers. 
http://www.geocaching.com/ 
Ideas of aspects regarding geocaching that could be included as part of your solution: 
· convert GPS coordinates from one format to another
· deterimine the distance between two caches (sets of GPS coordinates) 
· find the geochaches nearest to a person’s home
· keeping track of geocaches, the type, size, etc.
Your final program must comprise one single, logically related piece of software. Projects that consist of two or more unrelated programs will only obtain marks for one of the parts since only one of the programs will be regarded as the actual project.
Note:
The quality of the programming code that manipulates data successfully according to user requirements will greatly influence your project mark. Quantity will not replace variety, effectiveness and quality.
 

[bookmark: _Toc381298480]OVERVIEW
[bookmark: _Toc381298481]PHASE 1 – ANALYSIS 
The purpose of Phase 1 is to determine what should be done and what the user requirements are:
· Research/investigate the topic/scenario to gather facts about the nature of the program you intend to produce
· Define the task
· Determine the requirements 
· Formulate acceptance tests
[bookmark: _Toc381298482]PHASE 2 – DESIGN 
The purpose of Phase 2 is to determine how the program/system will meet the requirements and to plan and design the solution to the problem:
· Clarify the requirements, indicating how your solution/program will meet each requirement/ goal 
· Design the solution, clearly indicating the logical program flow and navigation between screens
· Design the database
· Design the GUI(s)
· Define the input, processing and output
· Design validation and test strategies
· Define data structures and use
[bookmark: _Toc381298483]PHASE 3 – CODING AND TESTING 
The purpose of Phase 3 is to implement the design by writing the code and testing the program:
· Write the programming code to implement the design and to complete the program.
· Test and debug the program
· Clarify sections of the code by adding comments
· Write project notes for the program
· Demonstrate your program and answer questions about the program and the code during a debriefing session

[bookmark: _Toc381298484]PAT REQUIREMENTS
The project should include the following, appropriately integrated:
· database manipulation through programming language constructs 
· text file for input-output purposes, e.g. to populate data structures, provide reports
· a multi-form/multi-screen GUI with good functionality and usability, based on sound HCI principles 
· Manipulation/transformation of data through
· Mathematical/statistical processes
· String/text processes
Database
The database component 
· must be accessed and manipulated using your own programming code 
· should not only involve data storage/retrieval and possibly trivial processing by the package with virtually no code of your own (resulting in a simple solution) 
· must involve sufficient data volumes and use a variety of field types
Text file
Your program must use input from a text file to manage data that could have been captured elsewhere. This must include mechanisms to transfer and process data between the database and text file/s.
The data from the text file could be used to 
· do calculations and manipulations in combination with data from the database
· update existing data (add records, delete records, update records, 
At least one report should be provided in a text file format.
GUI
The graphical user interface (GUI )must be functional and based on sound HCI principles.
The GUI must have at least
· three forms/screens 
· two components (different types) created dynamically
Variables and Data Structures
· Use appropriate variables and data structures
· Carefully consider the scope of variables (local vs. global)
Modular Programming
Incorporate your own methods/procedures/functions, e.g. to validate data or to transform/ manipulate data 


Further requirements
Apply good programming principles and techniques 
· descriptive names for variables, data structures, fields, components, etc.
· well-structured, readable code
· write comments/annotations to explain pieces of code, especially on the manner in which variables/data structures and output variables/components are used.
Write project notes 
· describe how to use/interact with the program
· describe any known bugs or problems 
Project notes can be written as a help function that is part of the program 
General programming aspects that will be assessed:
· Programming style
· Graphical user interface (GUI)
· Use of human-computer interaction (HCI) and software engineering principles
· Functionality of the program
· Level of expert programming
· Robustness of the program, including the use of defensive programming techniques
· Whether the project matches the original aims and goals
· Internal documentation to explain sections of the program
[bookmark: _Toc381298485]GLOSSARY OF TERMS
See Annexure E for Glossary of Terms
See Annexure F for an example


[bookmark: _Toc381298486]WHAT YOU WILL NEED TO COMPLETE THE PAT
To complete the tasks, you will need
· Java/Delphi programming software, including a GUI IDE (integrated development environment)
· An office suite with the following software
· Word processing software
· Database software
· Internet access to find data and information
· Access to other sources such as printed media (e.g. magazines, newspapers, brochures, textbooks) or other electronic material such (e.g. e-books, e-articles)
· Access to facilities to convert hard copies to electronic documents, e.g. scanner, digital camera
· Storage media to store and backup your work electronically, e.g. flash drive, rewritable CD/DVD
[bookmark: _Toc381298487]MISCONDUCT
As the PAT is an individual project that is part of your final promotion mark, you may not:
· get help from others without acknowledging this help
· submit work which is not your own, e.g. programming code that was written by someone else
· lend your PAT work to other learners
· allow other learners to access or use your own work (this does not mean that you may not lend or borrow books to or from another learner, but you may not plagiarise other learners’ research)
· include work directly copied from books, the internet or other sources without acknowledgement and recognition (this may not exceed 20% of the work you submit)
The above actions constitute misconduct, for which a penalty will be applied.
[bookmark: _Toc381298488]NON-COMPLIANCE
You will be given the opportunity to submit outstanding work or present yourself for the PAT as outlined. 
Should you fail to fulfil any Practical Assessment Task (PAT) requirements, you will be awarded a zero (“0”) for the the outstanding part or for the entire PAT (should all parts be outstanding).

[bookmark: _Toc381298489]
INSTRUCTIONS FOR PHASE 1
The aim of Phase 1 is to 
· get a clear understanding of the problem/task at hand
· define the task in your own words
· determine what the programming solution should do and provide (what functionalities/ features must be built into the system)
· determine when a user would know that a functionality/feature is successfully implemented
The deliverable of this phase is a 
· Report based on your research (See Annexure A)
· A document that clearly explains (See Annexure B)
· what the problem/task is and 
· what the solution should be capable of doing in terms of the needs of the user(s), their stated objectives and how they will confirm that their needs have been met.
DO RESEARCH
The aim is to gather facts about the topic and the nature of the program you are developing.
Your research should help you to
· understand the topic/scenario
· clarify the nature/type of program you are required to develop
· look at some existing solutions, where possible, to gather ideas
· understand what particular type of program(s) is suitable for this project
The outcome of the research is a report (± 1200 words) that indicates, for example, what a software solution for the problem may include, similarities, missing features and general working/flow of existing solutions. The report should be written in clear unambiguous language. See Annexure A for the structure of the report.
DEFINE THE TASK
The aim is to provide an overall picture of the purpose and scope of the project but not the details.
Write a brief description (±150 words) in your own words to describe the problem/task and how the project will solve the problem in general terms. In other words, the description should convince the geocaching community that 
· you understand the needs/gaps/problems 
· that your solution will address the needs/gaps/problems 
They must look forward to using your program. Your description must also address the PAT requirements/specification.

DO THE ANALYSIS
The aim is to 
· determine who will use the system
· determine the user, data and processing requirements of the program 
· determine when one would know that a functionality has been successfully implemented
It should specify WHAT is needed (not HOW).
Specify and document:
· The prospective user(s) – Who will use the system?
· The user stories – What will the users do with the system?/What are the users’ needs? /What goals does a user want to achieve?/ What should the programming solution do and provide?
Indicate the functionalities/features that must be built into the system.
Example:
As a prospective geocacher I want to register as a geocacher so that I can go geocaching 
	User/Actor/role
	Goal/program feature required
	Value or benefit


· Use cases (goals only) – use the user stories, identify the goals that represent a functionality (functional requirement) that can be used or performed in isolation, i.e. a user will be able to request only that service/function in a single session and state in the format, e.g. Register Geocacher (named by verb)
Note: Each use case could possibly represent a form/screen.
· Use a use case diagram (UCD) to provide a graphical representation of the uses (goals/functionalities/ features) of the system (at top level) – all that can be done with the system. 
· Acceptance tests – when will the user know that a goal is achieved/ a functionality is successfully implemented?
Acceptance tests are derived from user stories/use cases. There should be at least one acceptance test for each use case.
Example:
I know this is successful/achieved when I see a message confirming registration
	actor
	Verb/
action
	Observable result



Note:
Requirements can be obtained from user stories. User stories tell the programmer what the user wants.
The user is the target audience (people that will use the program) that will determine the needs or the goals of the system (in the case of the PAT, you may put yourself in the user’s shoes)


HAND IN
Once you have completed Phase 1 of the project, submit the following:
· A report 
· Outlining the research/investigation (±1200 words)
· A document 
· with the task description (±150 words)
· specifying the prospective user(s)
· providing the user requirements
· outlining the user acceptance tests
· Your declaration for Phase 1 (Annexure C) 
[bookmark: _Toc381298490]
INSTRUCTIONS FOR PHASE 2
The aim is to
· determine HOW you will go about solving the problem and plan the detail
· produce the plan showing the high level overview of how the solution will be constructed using explained/annotated pseudokode/diagrams (or suitable alternative). The plan must show the main blocks within the proposed solution.
· specify and document an overall design that meets the requirements, using software design tools such as IPO-diagrams, TOE charts, flow charts, clearly annotated
CLARIFY/REFINE USER REQUIREMENTS
Break down each user goal (from the use case diagram in Phase 1) into scenarios, i.e. sequences of executable steps/actions or events to achieve the goal. 
Describe the main scenario – the essential steps/actions/events to achieve the goal. The essential steps represent the shortest path or flow of events to success/to achieve a specific goal (from the moment the actor initiates/triggers it until the goal is achieved and everything goes correctly).
Example of Registration successful main scenario:
	Prospective Geocacher
	System

	
	1. Displays member registration form

	2. Complete member registration form
	

	3. Agree terms of use
	

	4. Submit registration form
	5. Checks required registration fields

	
	6. Checks agreement of terms of use

	
	7. Displays registration confirmation message



Determine additional paths – other routes to success – some with intermediate failure, then recovering, ending in success (alternative scenarios), others ending in failure (exceptions).
Example of alternative scenarios (What could cause registration not to be successful?):
Empty required fields, Terms of use not agreed, invalid e-mail address, username not available, weak password, etc.
Terms of use not agreed alternative scenario:
	Prospective Geocacher
	System

	
	3a	Terms of Use not agreed

	
		Display message, Provide another chance 	to agree



Note:	The sequence of steps for each use case could be presented in a flow chart.
Scenarios form the bases for test cases (See Device Test Strategy section)
DESIGN THE DATABASE
Design a database to serve as data source that can provide data to manipulate/ transform, e.g. through mathematical/statistical processes using programming instructions.
Clearly indicate the fields, the field types and the primary key.
Describe the role of the database in the program.
The Delphi/Java program must also be able to manipulate the contents of the database table, e.g. update/edit/delete/add records, provide results of queries, provide reports as a result of processed/manipulated data, etc.
DESIGN THE GRAPHICAL USER INTERFACE (GUI)
Design a GUI that considers good human-computer-interface (HCI) principles, that prevents errors occurring from invalid input and that minimises the amount of information a user has to input.
Use TOE chart(s) and indicate the responsibilities and events for all controls.
Use HCI design principles and design a GUI that considers the following:
· The user – type and context
· User requirements/needs , usability
· Dialogues – must be relevant, simple and clear
· Icon usage and presentation – well selected and relevant, well placed and clear purpose
· Colour – use of and combination of colour
· Feedback – neat, clear and well presented
· Helpful error messages
· Exits – clearly marked, placed correctly
· Shortcuts
· Flow of information on the screen – top to bottom and left to right
· Sensible usage of space on the screen
Provide sample(s) of planned data capture and data entry designs (prototype screen dumps may be used but must be annotated) and of planned valid output designs. 
DESIGN THE SOLUTION 
(FLOW, ALGORITHMS, DATA TYPES/STRUCTURES, ETC.)
Use appropriate design tools and techniques to design the overall solution considering all constituent parts and the inter-relationships between the various parts of the program/system 
Provide:
· A description of the modular structure of program/system
· Definition of data requirements 
· Structures
· File organisation and processing (e.g. text files)
· Validation required
· Identification of processes and suitable algorithms for data transformation
· Diagrams/definitions and details of objects, their attributes and methods
· Description of measures planned for integrity of data
DEVISE A TEST STRATEGY
The aim is to document a strategy defining test methodology and criteria.
What must be tested? Why must it be tested? When will it be tested? How will it be tested?
Use the use case scenarios (generally the additional scenarios) to derive test cases. Test cases must be executable.
Provide suitable test inputs, e.g. test data (normal (typical) data, erroneous data and boundary data)
Provide expected results for normal (typical) data, erroneous data and boundary data.
Example (from alternative scenario: Terms of Use not agreed)
	Test case
	Input data
	Expected Result

	Verify if Agree radio button is checked
	Button checked
	Success 

	
	Button not checked
	Warning message
Another chance to Agree


Why? To ensure the user can submit the form/complete the registration process
When? On completion of the Registration unit 
HAND IN
Once you have completed Phase 2 of the project, submit the following:
A document showing
· The method of solving the problem
· The functions of the constituent parts of the program/system
· The inter-relationships between the various parts of the program/system
· The algorithms, data types and data structures as well as any other requirements of the solution
· Database design
· GUI design
· Overall solution design
· Test strategy
· Your declaration for Phase 2 (Annexure C) 


[bookmark: _Toc381298491]INSTRUCTIONS FOR PHASE 3
The aim is to
implement your design using appropriate software tools (programming language, database software, IDE, etc.) and techniques to construct a solution to the problem.
demonstrate the program and answer questions about your program, the process and the code.
DEVELOP THE DATABASE
Implement the design and construct the database applying appropriate techniques.
Ensure that the database connects correctly to the program and interacts with the program in a meaningful and effective way that supports the solution.
DEVELOP THE GUI
Implement the design by constructing the GUI(s). Use of appropriate components to ensure easy use and navigation. The user should have a good experience when using the program.
WRITE THE CODE
Use the planning documents of Phase 1 and Phase 2 to write the code for all units/parts.
Use good programming techniques and structure.
Implement effective algorithms and sound defensive programming techniques to produce a robust program.
Document the code so that other people will be able to interpret the program and understand what individual pieces of code do.
TEST THE PROGRAM/SYSTEM
Perform tests to determine:
· the functionality of the program/system – to confirm that the program/system satisfies the system requirements (user acceptance testing)
· if units of code (single functions, procedures, interface(s), etc. – one feature at a time) are working correctly (unit testing).
Test the program/system using clearly defined typical data, erroneous data and boundary (extreme) data.
Compare test input results with expected results to determine success or failure.
Debug where necessary.


DOCUMENT THE PROGRAM
Use any appropriate facility of the programming language to write project notes that a user can access to describe how to use/interact with the program. 
The notes should also describe any known bugs or problems.
Add comments to explain sections of code.
HAND IN
Once you have completed Phase 3 of the project, submit the following:
· The completed Delphi/Java project, including the comments and project notes.
· The declaration for Phase 3 (See Annexure C)
· The final declaration of authenticity (See Annexure D)
DEBRIEFING
Demonstrate the program for evaluation and debriefing. 
Guidelines for the demonstration of the project:
· The teacher will schedule dates and times for demonstrations. About 15 minutes per project will be allowed.
· You should hand in all the documentation before the demonstration takes place – at least one week in advance. 
· The demonstrations must be done electronically on the computer.
· You must execute your computer program and show all the features of the program to the teacher for evaluation.
· The teacher can require you to execute test procedures to make sure that the entire program is working correctly.
· The teacher can use the mark sheet for Phase 3 as a guideline and allocate marks accordingly, during the demonstration.
· As part of the demonstration, the teacher will identify random pieces of programming code in the project and ask you to explain the purpose and working of the randomly selected code. This is done to ensure that you did the coding yourself. A similar type of procedure will be followed during moderation. If you cannot explain the code used in the project, no marks can be awarded for the project.
· You must hand in the electronic copy of the project that was demonstrated. The teacher will use this copy to allocate any outstanding marks in order to finalise the mark.
GOOD LUCK!



[bookmark: _Toc381298492]ASSESSMENT TOOL


Grade 11 PAT 2014	Assessment Tool

	Phase 1:					Learner Name:

	Investigation
	4
	3
	2
	1
	0
	
	

	Report on key areas the program will address
	
	Extensive research done.
Clearly explains all key areas
Well explained summary of what the program should do
Shows thorough understanding
	Acceptable amount of research done.
Discuss most key areas
Acceptable summary
Shows reasonable understanding
	Limited research done
Vague, too little coverage of key areas
Brief, incomplete summary 
Minimal understanding
	No evidence of research
No key areas discussed or incorrect and irrelevant or not done
	3
	

	Conclusion
	
	Excellent, clear direction for the project, e.g. clearly defines the scope for the program
Clear overview of a very appropriate possible solution
Thorough insight and understanding
	Adequate direction – not always drawn from the investigation
Scope and purpose not clear in some respects
Adequate insight
	Vague, direction unclear – little relevance to investigation
Scope and possible solution not appropriate
Minimal insight
	Not drawn from the investigation or topic irrelevant
No direction for project or no conclusion
	3
	

	Report Structure
	
	Well-structured report
Provides e.g. relevant screen shots, printouts, etc.
Includes all aspects outlined in the investigation section
	Acceptable structure
Few screen shots, printouts, etc. – not always relevant
Includes almost all aspects outlined in investigation section
	Weak structure
No screenshots, printouts, etc. or not relevant 
Includes only a few aspects outlined in investigation section
	No report or not relevant to the aspects outlined in the investigation section
	3
	

	References
	
	
	All references (at least 2) using Harvard/APA style
	Some (only 1) references included or incorrect style
	No references included 
	2
	

	Scenario
	4
	3
	2
	1
	0
	
	

	Task definition
(Short description ±150 words)
	Task is clearly stated and described in the learner’s own words (Clear statement of the purpose and audience)
Shows a thorough understanding of what the problem/task involves 
Covers all aspects
	The task is clearly stated and described in the learner’s own words, but minor shortcomings
Shows a good understanding of what the problem/task involves
Covers almost all aspects.
	Purpose not always clear
Shortcomings in understanding 
Shortcomings in coverage of required aspects
	The statement is vague, leaving the reader unsure of what the purpose of the program will be.
Minimal understanding of what the problem involves
Minimal coverage of aspects. 
	No statement / statement is totally inadequate not applicable
Poor or no coverage of aspects
	4
	




	User Requirements
	4
	3
	2
	1
	0
	
	

	Role, activity, value
(who, what, why)

Who will use the system?
What are the goals/ activities that user will perform?
Why do they want/need it?
	Role, activity, value of all users (at least 2 different types of users) of the system thoroughly and correctly described.
Well documented, clear and to the point
	Role, activity, value of all users (at least 2 different types of users) of the system described but minor shortcomings e.g. one instance where goal is not clear, value not clear, etc.
Well documented, but minor shortcomings
	Many shortcomings in discussion of role, activity, value of users, e.g. two instances where goal is not clear, value not clear, etc. 
Only 1 type of user of the system discussed.
Not well documented but still acceptable
	Major shortcomings in discussion of role, activity, value of users, e.g. many parts left out or incorrect information
Poorly documented – not acceptable
	Not done or incorrect or irrelevant
	4
	

	Use Case diagram
(Top level)
	Clearly describes what the system does to accommodate all needs of all users as described by user stories.
Clearly and correctly shows
· All requirements/goals 
· System boundary
· All actors (at least two) 
· Actors’ interaction with the system
	Describes what the system does to accommodate needs of users but with minor shortcomings
One aspect lacking or not clearly described, e.g. no system boundary, not all goals, not all actors, interaction incorrect, not according to user stories, etc.
	Describes what the system does to accommodate needs of users but shortcomings.
Two aspects lacking or not clearly described
	Describes what the system does in some instances. Major shortcomings
Three aspects lacking or not clearly described
	More than three aspects lacking or no use case diagram or totally incorrect
	4
	

	Acceptance Tests
(verb, observable result)
	Tests for all requirements/ goals clearly and correctly defined. 
Clearly and correctly indicates what user see/do/hear and observable result
	All defined but one test not clear/correct, e.g. action or observable result not clear/indicated.
	All defined but two tests not clear/correct.
	More than two tests not clear/correct/poorly defined..

	No tests defined or totally incorrect
	4
	

	Total
	27
	




	Phase 2:					Learner Name:

	Refinement
	3
	2
	1
	0
	
	

	Scenarios
Main scenario 
Essential, executable steps (shortest path)
Most significant additional scenario’s
Executable steps, condition, different route/action
	Main scenarios clearly and correctly described for all goals/use cases (executable, shortest path, all essential steps)
Most significant additional scenarios clearly and correctly described for all goals/use cases (executable, different route/action, condition)
	Main scenarios not clearly and correctly described for one of the goals/use cases, e.g. not shortest path, essential step(s) missing, etc.
Most significant additional scenarios not clearly and correctly described for one of the goals/use cases, e.g. not executable, incorrect condition, etc.
	Main scenarios not clearly and correctly described for two of the goals/use cases
Most significant additional scenario not clearly and correctly described for two of the goals/use cases
	More than two scenario’s not clearly and correctly described or incorrect or irrelevant
	3
	

	Database design
	3
	2
	1
	0
	
	

	Choice of fields
	Well-chosen fields. All fields contribute to the solution
Contains no field that could be calculated from other data
	One field does not contribute to the solution 
or 
One field that could be calculated
	More than one field do not contribute to the solution 
Or
More than one field that could be calculated
	No database or incorrect or irrelevant
	3
	

	Field types and size
	All fields well-chosen in type and field size
	One fields not well-chosen in type or and field size
	More than one field types or size not well chosen 
	No database
	3
	

	Role of dB (no SQL)
(How DB will be manipulated, e.g. within a dataset, access fields and records, navigate records, modify individual fields and records and apply changes, etc.) 
Role of manipulation in program described/ motivated
	Manipulation and interaction well described and well motivated.
Most appropriate to meet requirements 
	Manipulation and interaction not clearly described or substantiated in one instance.
Adequate to meet requirements
	Manipulation and interaction not well described or motivated in two instances. 
Mostly not meeting requirements
	No database or incorrect or irrelevant or no interaction
	3
	

	
GUI  design
	3
	2
	1
	0
	
	

	HCI principles
(How GUI will meet the users’ needs).Does it consider:
· Purpose of program and user
· Standard GUI design principles
· Ease of use, logic flow
· Clearly marked navigation
· Friendly dialogue
· Help
	Good GUI design, considering almost all (at least 5) of the principles.

	Satisfactory GUI design, considering most (at least 4) of the principles

	Limited GUI design, considering only 50% (at least 3) of the principles

	Poor GUI design considering les than 50% (less than 3) of the principles

	3
	

	Components 
	Most appropriate components used in all cases 
Excellent layout
All choices clearly substantiated
	In one or two cases another component would have been more appropriate
Satisfactory layout
One or two choices not substantiated
	In three or four cases another component would have been more appropriate
Layout not satisfactory
Three or four choices not substantiated
	Inappropriate components used in môre than four cases or choices not substantiated in more than four cases
	3
	

	TOE chart
	Clearly describes the responsibility and events for all of the controls
	Responsibility and events for one or two of the controls not clearly described
	Responsibility and events for more than two of the controls not clearly described
	No TOE chart or all controls poorly described
	3
	

	Data structures used (excl. Database)
	3
	2
	1
	0
	
	

	Choice of data structures, e.g. arrays, text files, variable type, etc.
(How data will be stored)
	All choices clearly contribute to the solution and are clearly substantiated
	One data structures could have been replaced with more appropriate one or is not clearly substantiated.
	Two data structures could have been replaced with more appropriate ones or not clearly substantiated
	More than two data structures could have been replaced with môre appropriate ones or not described or substantiated 
	3
	

	IPO design
	3
	2
	1
	0
	
	

	Input
(How input will be obtained and managed)
	Clearly describes all inputs in terms of how input has to be obtained, how sources of input will be used and the format of the input
	Minor shortcomings in descriptions. One or two inputs not clearly described.
	Limited description. More than two inputs not clearly described.
	Input requirements not described; incorrect or irrelevant
	3
	

	Processing
(How processing will be managed)
	Clearly describes all processing/ manipulation in terms of how data has to be processed/manipulated/ transformed (algorithms, formulas, etc.)
	One or two processing/manipulations not clearly described.
	More than two processing/ manipulations not clearly described
	Processing/manipulation not described, incorrect or irrelevant
	3
	

	
Output
(How output will be managed)
	Clearly describes all outputs in terms of how it will be displayed, how sources of output will be used, as well as the format, type and size of the output
	Minor shortcomings in descriptions. One or two outputs not clearly described.
	Limited description. More than two outputs not clearly described.
	Output requirements not described, incorrect or irrelevant
	3
	




	Test Plan
	3
	2
	1
	0
	
	

	Test cases
Test data
Expected results
	At least one test case per scenario.
All test cases clearly described in terms of what to test 
All test cases indicate appropriate test data and expected results 
	One scenario has no test case 
One or two test cases not clearly described in terms of what to test 
One or two test cases do not indicate appropriate test data and expected results
	Two scenarios with no test case 
More than two test cases not clearly described in terms of what to test, most appropriate test data and expected results
	More than two scenarios without test case or more than two test cases not clearly described or irrelevant/incorrect descriptions 
	3
	

	Testing
(How integrity of input, processing and output will be managed)
	Clearly describes appropriate and meaningful
· testing/error catching for all IPO
· error messages associated with all testing/error catching
	One or two IPO testing/error catching not described/appropriate/meaningful
One or two error messages associated with IPO testing/error catching not described/appropriate/ meaningful
	Three IPO testing/error catching not described/appropriate/meaningful
Three error messages associated with IPO testing/error catching not described/appropriate/ meaningful
	More than three validation/error catching not described or totally inappropriate/not meaningful
	3
	

	Overall planning
	3
	2
	1
	0
	
	

	Plan
(Overview of all aspects: Refinement, dB Design, GUI design, data structures, IPO design, interaction and flow, test plan)
	Produced a thorough high-level overview plan that clearly shows how all aspects of the problem will be solved 
	Produced an acceptable high-level overview plan that contains a reasonable attempt. One or two aspect not clear or not addressed.
	Produced a limited high-level overview plan, minimal attempt , many shortcomings – more than two aspects not clear or not addressed
	No plan or plan very vague and confusing
	3
	

	Annotations
	Plan includes well-annotated pseudo-code/diagrams/charts (or suitable alternative) showing all of the main blocks within the proposed solution
	Plan includes annotated pseudo-code/diagrams/charts (or suitable alternative), showing most of the main blocks within the proposed solution
	Plan includes pseudo-code/ diagrams/charts (or suitable alternative), but not always well-annotated, or showing only some of the main blocks within the proposed solution
	No annotations or main blocks not showed
	3
	

	Use of software engineering tools
	
	All tools (IPO chart, Flow chart, TOE chart) appropriately used 
	Most of the tools (at least 2) used appropriately 
	No or only 1 tools used or no tools used appropriately
	2
	

	General – Overall 
	3
	2
	1
	0
	
	

	Appropriate for phase 1 output
(meet established criteria)
	Good design. Covers most of the design for the established criteria. 
Meets most of the requirements of the user analysis
Minor shortcomings
	Covers some of the design for the established criteria. 
Meets some of the requirements of the analysis
	Covers minimal aspects of the design for the established criteria. Meets very few of the requirements of analysis
	Does not cover the design for the established criteria or meets no requirements of the analysis
	3
	

	Total
	50



	Phase 3:					Learner name:

	Program aspects
	4
	3
	2
	1
	0
	
	

	Algorithms
What does it do?
How well does it do it?
	All solution algorithms used are appropriate and effective, e.g. determining factor loops from 2 to number div 2 instead of 1 to number, works correctly. Enhance solution.
	Appropriate solution algorithms used and effective with one or two showing minor shortcomings.
	Most solution algorithms used are appropriate and effective 
	Solution algorithms are mostly inadequate or mostly not effective.
	Totally inadequate or ineffective solution algorithms 
	4
	

	Control structures
(conditions, iterations, etc.)
	Used appropriate and most effective control structures correctly to solve the problem in all instances, e.g. conditional loop vs unconditional loop
	In one instance a more appropriate or effective control structure could have been used or not used correctly
	In two instances a more appropriate or effective control structure could have been used or not used correctly
	In more than two instances a more appropriate or effective control structure could have been used or not used correctly
	Totally inappropriate or ineffective
	4
	

	Data structures
(User defined, excl. DB)
	Most appropriate and effective data structures, correctly used (e.g. arrays, text files, etc.) to solve problem in all instances
	In one instance a more appropriate or effective data structure could have been used or not used correctly
	In two instances a more appropriate or effective data structure could have been used or not used correctly
	In more than two instances a more appropriate or effective data structure could have been used or not used correctly
	Totally inappropriate or ineffective or not used
	4
	

	Interactivity/Data flow
(user defined parameter passing)
	Excellent/proficient interaction between modules/parts with parameter passing in all cases
	Mostly good, proficient interaction between modules with parameter passing
	Some, interaction between modules with parameter passing
	Limited communication between modules/units/parts
	No interactivity
	4
	

	Input
(database, text file, user)
	Most appropriate, effective input strategies (database, text files, user input) used in all instances.
	In one instance a more appropriate or effective input strategy could be used
	In two instances a more appropriate or effective input strategy could be used
	In more than two instances a more appropriate or effective input strategy could be used
	Totally inappropriate or ineffective 
	4
	

	Output
(coded)
	In all cases: 
Most appropriate display, well formatted/readable/structured/ understandable, e.g. headings and repeated on following page/screen where applicable.
No logical errors. 
All the results of processing are correct. 
	In all cases: 
Most appropriate display, well formatted/readable/structured/ understandable, but with minor shortcomings in one instance
One minor logical error
One result problematic
	In most cases
Appropriate display 
Some logical errors
Some of the results are not correct.
	In some cases
Appropriate display 
Many logical errors
Difficult to read output
Many results incorrect
	Many logical errors. 
Almost all the results are incorrect/few of the required results are delivered
	4
	

	Defensive programming/
Data validation
	Every effort made to produce a robust program using appropriate defensive programming techniques correctly where necessary.
	Good use of defensive programming where necessary but there are minor aspects that could be improved on
	Reasonable degree of error checking with a few obvious potential problems 
	Minimal amount of error checking or defensive programming visible
	No attempt
	4
	

	Database
Use and interaction
	4
	3
	2
	1
	0
	
	

	Embedding of db manipulation within HLL
· Access fields as part of a record for read/write purposes and save current record using applicable methods
· Navigate records of dataset, e.g. move the current record pointer using a method or changing index value 
· Modify individual fields and records in dataset using applicable methods and apply all changes, e.g. save/edit/delete the current record or move to the next / previous record
· Manipulate a dataset ohject and records and apply all changes, e.g. filter/Search/Sort a dataset and refresh the dataset
· Use event/listener that triggers after record pointer has moved
-for validation of fields
-when a new record is to be created, inserted, modified
-to perform calculations on non-table fields, e.g. calculated field

	Excellent, smooth interaction with HLL. 
Well-chosen manipulation through HLL code constructs that all contributes to the solution. 
Used at least 4 of the listed manipulations
	Good, smooth interaction with HLL. 
Good manipulation through HLL code constructs that all contributes to the solution. 
Used at least 3 of the listed manipulations
	Satisfactory interaction with HLL. 
Satisfactory manipulation through HLL code constructs that all contributes to the solution. 
Used at least 2 of the listed manipulations
	Little interaction with HLL.
Little manipulation through HLL code constructs that contributes to the solution. 
Used at least 1 of the listed manipulations
	No interaction or manipulation or no database
	4
	

	GUI
	4
	3
	2
	1
	0
	
	

	Ease of use / HCI principles
	Excellent – all of the following:
· Very intuitive
· Excellent communication (screen tips, feedback, help etc.)
· Most appropriate components
· Readable/understandable output
· Excellent use of effects/ colour/icons/shortcuts, etc.
	Good – one aspect omitted or not good
	Satisfactory – two aspects omitted or not good
	Limited – more than two aspects omitted or not good
	Poor GUI design. Little/no thought given to HCI principles
	4
	

	Dynamic components
	At least 2 dynamically instantiated  components (different types), both meaningfully and correctly used
	At least 1 type of dynamically instantiated component, meaningfully and correctly used 
	Dynamic component(s) used meaningfully but does not work correctly
	Dynamic component(s) used that work correctly but not meaningful
	No dynamic component
	4
	

	Documentation
	4
	3
	2
	1
	0
	
	

	Comments/Notes
(Explanation of program and code)
	Code clearly annotated to fully explain all necessary parts.
Explanation shows excellent insight.
Extensive project notes present and of an excellent standard. Clearly explains working of the program
	Code clearly annotated to explain all necessary parts.
Explanation shows good insight.
Project notes present and of a very good quality
	Code annotated to explain most necessary parts.
Explanation shows some insight.
Project notes present and of a moderate standard
	Code annotated to explain certain parts.
Explanation shows little insight
Inadequate project notes present
	No comments or no project notes
	4
	

	Overall
	4
	3
	2
	1
	0
	
	

	Does the program meet the requirements?
	Well exceeds requirements
Comprehensive program 
All elements function as specified. 
Shows insight in all aspects
	Exceeds requirements
Less comprehensive 
All elements function as specified. 
Shows insight in most aspects
	Slightly exceeds requirements 
some program elements function as specified. 
Shows insight in one or two aspects
	Meets minimum requirements
Basic program
Basic scope
Very limited insight
	Does not meet minimum requirements
Less than basic
Limited scope
	4
	

	Total (implementation):
	48
	





Complexity level (Only one tick per row is allowed. Grayed blocks cannot be ticked. At the bottom, multiply the number of ticks in each column by the number at the top of the column)
	Phase 3:					Learner name:

	Complexity level
	Complex (3)
	
	Adequate (2)
	
	Limited (1)
	

	Algorithms
	Non-trivial algorithms
	More advanced Grade 11 type
	Trivial algorithms

	User defined
	Includes multi-nested loop/conditional constructs
	
	Only double nested loops/conditions
	
	Only single loops/ conditions
	

	Database
Exclude CRUD operations
	High data volumes, many constraints, complex own code
Programming language native operations to link, store/retrieve data
Non-trivial input/output, processing, e.g. data extracted are processed further to obtain desired result, assigning query parameter values at runtime; use relational tables, modular approach, e.g. use of procedures/functions/methods/separate units
	
	Standard, significant data volume
Limited own code,
Standard operations only
Standard input/output, standard processing
	
	Limited, involve only data storage/retrieval and possibly trivial processing by the package virtually no own code
Limited input/output, no significant processing
	

	Standard
	Complex, non-trivial, or outside Grade 11 curriculum, e.g. recursive
	
	Standard, several operations, within Grade 11 curriculum e.g. sorting, searching, etc.
	
	Simple, one operation, covered in Grade 11 e.g. finding smallest of two values, even or odd, etc.
	

	Standard/user
	Non-trivial drawings/animations/graphs/maps/timing
	
	Standard drawings/ animation/graphs/ maps/timing
	
	None
	

	Utilizing sophisticated features of programming language

	Scope of variables
	Use local and global variables appropriately and effectively – enhances program
	
	Use local and global variables; but not always appropriately
	
	Limited number of variables
Local only
	

	Programming techniques
	Outside curriculum, e.g. play video clips, threads, networking, mobile app., time based simulation – may be borrowed code
(Must work correctly, be appropriate, add value to the solution)
	
	Not working correctly/not adding value
	
	None
	

	Complexity of non-computing

	Manipulating math processes:
	Involving mathematics beyond Grade 11-level, e.g. 3-D vector manipulation
Non-trivial statistics provided
	
	Grade 11 mathematics level
Standard statistics provided, e.g. number above average, top 10%, etc.
	
	Simple mathematical calculations, e.g. addition, subtraction, multiplication and division
Statistics – only simple aggregates such as sum, average, minimum, maximum
	

	Manipulating string processes:
	Combine multiple string methods to do complex manipulation, e.g. generate code/key extracting parts from several DB field/variables using a combination of several string methods
	
	Standard – Combine at least two string methods
	
	Simple – single manipulation only (only use one string method)
	

	Modular aspects (Reuse of code)

	Re-use of code
	Excellent, appropriate, correct use of functions/procedures/methods/objects/parameter passing
	
	Good use of functions/procedures /methods/ objects/parameter passing
	
	Used but inappropriate or no parameter passing or not working correctly
	

	Technical solution

	Exception handling/error catching/validation
	Excellent, effective use of appropriate and efficient programming features and techniques’ to produce a robust solution
	
	Good use of programming features and techniques’ to produce an adequate solution
	
	Limited use of programming features and techniques to produce a simple solution
	

	
	Total (Number of tics multiplied by 3)
	
	Total (Number of tics multiplied by 2)
	
	Total (Number of tics multiplied by 1)
	

	Column1 + Column 2 + Column 3 (Maximum: 30)															Total (Complexity):
	

	Final phase 3 mark: Implementation + Complexity
	



	General: Final product and impression

	Aspect
	4
	3
	2
	1
	0
	Mark

	Flow of development
	Each phase of development logically flowed from previous phase.
Did not deviate from original scope. Reached initial goal and met all stated requirements in phase 1 
	Had to re-address minor issues and goals from previous phases
Met al least 80% of requirements
Some aspects initially planned not accomplished
	Had to re-address a number of issues and goals from previous phases.
Met more than 50% of requirements
Some aspects had to be changed or scaled up or down
	More than 50% of initial requirements not met.
Many initial aspects had to be changed or scaled up or down
	Almost none of the initial requirements met
	

	Professional Product
	Useful and can be implemented as a real life application. Contains professional features such as help-functions, well-designed GUI layout, no unexpected errors, user friendly feedback in all instances
	Can be implemented as real life application with minor adjustments
Contains professional features for almost all aspects
	Can be implemented as real life application with significant adjustments
Contains professional features for satisfactory number of aspects
	Not ready to be implemented as real life application but has some potential
Contains limited professional features for limited number of aspects
	Not ready to be implemented as real life application
Contains limited professional features for limited number of aspects
	

	Completeness
	All phases were complete, well designed and executed. All stages and phases well documented
	All phases complete, well designed and executed.
All stages and phases well documented but minor shortcomings
	Two phases were complete and well designed and executed. Two phases well documented
	One phase was complete and well designed and executed. One phase well documented
	None of the phases complete or well designed and executed or not well documented
	

	Attitude and commitment
	Always kept to due dates. Well-designed phases. 
Worked regularly.
Showed exceptional commitment and pride
Showed exceptional growth in knowledge and skills
	Always kept to due dates. Well-designed phases. 
Worked regularly.
Showed exceptional commitment and pride
Showed definite growth in knowledge and skills
	Two phases were on time and well designed.
Work done with intervals
Showed some commitment and pride in work done
Showed some growth in knowledge and skills
	One phase was on time and well designed.
Did not work on regular basis
Showed limited commitment and pride in work done
Showed limited growth in knowledge and skills
	None of the phases on time. Not well designed. Did not work regularly. Showed no commitment and pride in work done. Showed no growth in knowledge and skills
	

	Independent working skills
	Carry out the project in a highly organised fashion, producing effective planning, showing excellent independent working skills and clear evidence of responding effectively to feedback/ guidance given
	Well organised, producing good planning that shows some higher level thinking, showing independent working skills and clear evidence of responding well to feedback/guidance given.
	Some organisational skills and workable planning showing some independent working skills and some evidence that he/she responds to guidance given
	Showed limited organisational skills, limit planning, little independence and minimal evidence that he/she responds to guidance given.
	No organisational skills, minimum planning, no independence and no evidence of responding to guidance given
	

	Total: 20
	






Adjustment %
	Debriefing
	100% of final phases mark
	90% of final phases mark
	75% of final phases mark
	60% of final phases mark
	50% of final phases mark
	

	Explain selected code
	Explained all selected code clearly and with confidence
Shows excellent insight.
	Explained selected code with minor shortcomings 
Shows insight
	Unable to explain some of the selected code adequately
Shows some insight
	Unable to explain most of the selected code, limited insight
	Unable to explain any selected code, no insight
	%

	Adjustment %:
	


Assessment Summary
	Phase
	Focus
	Maximum Mark
	Mark Obtained

	Phase 1
	Analysis
	27
	

	Phase 2
	Design
	50
	

	Phase 3
	Coding and Implementation
	48
	

	Phase 3
	Complexity
	30
	

	General
	
	20
	

	Total
	175
	

	Adjustment %
	              %
	
	

	Final mark (Total x Adjustment%)
	


Authentication Declaration
	I hereby declare that the work assessed is solely that of the learner (except where there is clear acknowledgement and record of any substantive advice/assistance given to the learner) concerned and was conducted under supervised/controlled conditions to ensure that the work has not been plagiarised, copied from someone else or previously submitted for assessment by anyone
Comment: 

	


	


Teacher name:			Teacher signature:	Date:	
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<title>
	report title 
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	SUMMARY 
<heading>
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	TABLE OF CONTENTS 
<table of contents>
	list of numbered sections in report 
and 
their page numbers
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[bookmark: _Toc381298502]ANNEXURE B – PHASE 1 TEMPLATE
		Description of task








	Evidence of Investigation Attached:
[Check List]
	Report:     
Title page	Summary	TOC	Intro	
Body	Conclusion	References	Appendix

	What the user wants to do with the system to achieve a goal
User Stories:    (Who-What-Why)   
As a … ( actor/user’s role )   I want  … (capability or feature required)   so that I can … (value or benefit) 
	When will the user know that the feature/ function is successfully implemented/the goal is achieved?
I know this is successful/achieved when (actor)...(verb/action)....(observable result)

	
	

	
	

	
	

	
	

	Use Cases – derived from user stories (no scenarios required in Phase 1)

	System name:





	Users/Actors:

	Use cases – (top level)


	Use Case Diagram:
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I understand that work submitted for assessment must be my own. 
Have you received help/information from anyone to produce this work?
No	Yes (provide details below)
	Help/information received from (person):
	Nature of the help/information (provide evidence):
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[bookmark: _Toc381298506]ANNEXURE E – GLOSSARY OF TERMS
	Term
	What is it
	What it does (artefact)
	Why it is necessary

	Task Description
(Scenario)
	A brief description in the learner’s own words to describes the intention of the task/project (PAT).   What the learner will do so that the program satisfies the parameters of the PAT specification.
	Defines the task for the learner, explains what must be done.
(Single paragraph)
	To get clarity on what is expected from the specification.  Step 1. in problem solving “Understand the problem”.

	User
	The target audience, user of the program, player of the game, the learner in the case of a simulation, etc.
	Provides insight into the design requirements in terms of user knowledge, age, computer skills, religion, culture, languages, sex, etc.
	To establish a level of user expertise to guide design decisions

	User Story
	A brief story told by the user that formulates in a sentence or two, in everyday language, what he/she wants to be able to do with the program.
The underlying real world problem that the program/system must solve.
(Normally written by the intended user but for practical reasons in the case of the PAT, by the learner).
	Tells the designer/programmer what the user wants.
It defines what functionality must be built into the system. Specifies WHAT is needed (not HOW)
Example:
As a … (Who role or actor or user) 
I want … ( What capability or feature do they need)
so that … (Why is it of value or benefit) 
	To specify requirements feature by feature. (function by function)
To figure out the things that the program/system needs to do/provide
To ensure that requirements are broken into small, manageable pieces of functionality, i.e. individual features that can be implemented as a single task.

	Use Case
(system function/feature)
	A use case describes how a type of user (also called an actor) uses a program/system to achieve a specific goal.
Each use case maps to many scenario’s
	A use cases describe functional requirements from an end-user perspective.
A use case represents 
· a goal of an actor (type of user) in using the system, such as Withdraw cash (reason for using the system); 
· scenario’s (executables), i.e., sequences of steps/ actions/order of events performed that represent different paths through a use case in pursuing the goal, such as: {Specify Account, Specify amount, Take cash} (for Withdraw cash). 
· the system involved/being used, e.g. ATM system
	To describe a particular use (goal/ feature/function) of the program/system by an actor (user of the system) in terms of the steps/actions that the user will perform to achieve a goal
To serve as a foundation to develop test cases, mostly at user acceptance testing level
To describe the process flows through a system 
Generate test cases/provide prototype tests

	Use Case Diagram (UCD)
	A UCD is a graphical representation of a use case 
Note:
It does NOT represent ALL the elements of the use case, such as the description of the sequence of steps/actions/events that must be performed or the exceptions/ alternative flows (scenarios) – this could be done using additional, separate UCDs
	Represents the functionality (use) of the system, i.e. shows the user goals
Graphically describes 
· actors (users)
· use cases 
· system boundaries, and 
· the relationship between all of these
	To show, (generally at a high/top level) the uses of the system and the relationship between the user and the system
To 
· Specify the context of the system
· Capture requirements 
· Drive implementation

	Actor
(user)
	Someone (or something) using/interacting with a system/system feature/function, e.g. a person, device, external software component, another system, sensor, timer, etc.
(An actor is a type of user of a system)
	Actors interact with the system by pressing buttons, typing text into boxes, clicking on icons, e.g. end-user, administrator, timer, etc. to achieve a goal
An actor
· triggers use case (function/feature of system)
· has responsibility toward system (inputs) 
· has expectations from the system (outputs)
	Actors must 
· Be external to the system
· Serve as sources and destinations for data (external objects that produce/consume data)

	Scenario
	A scenario is
an executable (series of events/steps/actions) to achieve the goal
E.g. {Choose account, Specify amount, Take cash} (for the Withdraw Cash use case)
A use case consists of a number of scenarios:
Main scenario – describes the essential steps (shortest path) to success (achieve the goal) – each step is essential (cannot skip) and each step succeeds.
Additional scenario’s – different paths/alternative steps to success, some with intermediate failure, then recovering, ending in success (Alternatives), others ending in failure (Exceptions)
	Describes a flow of events/actions/steps from the moment the actor triggers/initiates the use case until the the goal is achieved: 
· How and when the feature is activated/starts 
· Interaction between the system and the actor, and what data they exchange 
· When the use case uses data stored in the system or stores data in the system 
· How and when the use case ends 
Each use case scenario leads to the formulation of one or more test cases (scenarios map to test cases)

	To describe the steps/actions that a user must perform to achieve a goal.
To identify alternative scenario’s, ask: “What could go wrong?”, e.g.
· Incorrect input from the actor? (e.g., if the actor enters an invalid PIN) 
· What business rules can come into play? (e.g., the actor requests more money than is available in the account) 
· What could go wrong? (e.g. card has expired)


	Test Cases
	A test case is a set of 
· test inputs, e.g. test data
· execution conditions (actions/events/tests to perform)
· expected results 
developed for a particular objective (use case)/specific aspect/feature, such as to exercise a particular program path or to verify compliance with a specific requirement
	It helps the tester/programmer to point out errors/weaknesses/ possible failures and to fix them
Examines inputs and outputs to determine whether a system/unit is working correctly
Every requirement or objective that the program is expected to achieve, needs at least one test case
Example of test cases for sucessful cash withdrawal:
1. Verify amount entered
2. Verify account balance
3. Verify daily limit
4. Verify money available in ATM
	To detect failures or verify compliance
To point out errors, i.e. to test functionality 
To verify that the software meets the user requirements
To assure programmer that the program does what it is expected to do


	Acceptance tests
(Confirmations)
	Acceptance tests are
test cases that are created from user stories/use cases and represent some expected result from the system (achievement of the goal/the value that the user will get from the system, e.g. the cash).
Ultimately they provide the criteria against which the outcome or goal of the user story/requirements can be tested.
	Verifies that the goal of the user story/use case is achieved.
Tells the user how the goal/functionality is going to be confirmed
Tells the programmer/designer how he/she will know that a user story/use case is correctly implemented.
Ensures every program runs although with only the implemented functions.
I (actor) know this is successful/achieved when
(actor)  e.g. I
(verb/action) e.g. see, take, etc.
(Observable result) e.g.(see) message, (take) cash, etc.
	So the programmer will know when, what the user wanted is achieved;
So the user will know when the task/unit is complete and can be marked as complete;
To ensure the software is designed to pass the users’ criteria;
Helps to identify scenarios that users, analysts and/or designers may not have thought of (Identifies incomplete user stories or Spikes).

	Unit Tests
	Unit tests are
test cases written by programmer to test a functionality/one feature (unit) at a time
(A unit is the smallest testable part of an application like functions/procedures, methods, interfaces, etc.)
	Points out programming errors

	To isolate each part of the program and show that the individual parts are correct
To ensure that the code meets its design and behaves as intended
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[bookmark: _Toc381298507]ANNEXURE F – EXAMPLE
ATM System - Examples
	User Needs
	User stories
	Acceptance Tests

	
	As a cardholder I want to draw cash so that I can pay my accounts
As a cardholder I want to view my account balance so that I can know how much money is available
As a cardholder I want to Log in so that I can perform a transaction
As a cardholder I want to transfer money so that I can top up another account
As a bank employee I want to deactivate the ATM so that I can add bank notes
As a bank employee I want to print the daily ATM transactions so that I can do some verification
	I will know this is done when I take the cash
I will know this is done when I see my account balance
I will know this is done when I see the transaction menu
I will know this is done when I receive the receipt showing new balance
I will know this is done when I see the shutdown message
I will know this is done when I receive the transaction printout

	Goals
	Start Session (Log in), Withdraw Cash, View Balance, Transfer Money, Deactivate ATM, Print Transaction log

	Use Case Diagram
(top-level services that system provides to its actors)
	[image: ]
	A top-level UCD is a complete description of the system’s functionality/ services, although it may lack detail.
A top-level functionality/service should be such as that the actor can request only that functionality/service in a single session

	Scenario’s
(for Start Session)
	Main scenario: (everything done correctly)
	Alternative scenario: (errors occur, e.g. invalid input)
	Exception: (failure)

	
	User
	System
	User
	System
	User
	System

	
	Insert card
Enter PIN
	Validate card, ask for PIN
Validate PIN
Validate account no
Allow access/Display menu
	Enter Incorrect PIN
	Ask for re-try (Only 2X)
	Incorrect PIN entered 3X
	Reclaim card
Display message

	Test Cases
(for Withdraw Cash)
		Possible test cases
	Input data
	Expected Result

	Verify if account balance
	Amount <= Balance
	Success 

	
	Amount > Balance
	Warning message
Another chance to enter amount

	Verify daily limiet
	Amount not exceeds daily limit
	Success

	
	Amount exceeds daily limit
	Warning message
Another chance to enter amount

	Verify money available in ATM
	Money available >= amount
	Success

	
	Money available < amount
	Message
Card ejected
ATM shuts down
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[bookmark: _Toc360019753][bookmark: _Toc381298508]GUIDANCE NOTES FOR TEACHERS
[bookmark: _Toc360019754][bookmark: _Toc381298509]WHAT ARE THE LEARNERS REQUIRED TO DO AND PROVIDE?
Learners are required, with appropriate management, to:
· choose an area of interest within the topic/scenario provided
· identify a focus that can be investigated/researched
· plan, research and carry out the project
· write a report to a specified audience
· develop a software solution according to requirements
· provide evidence of all stages of the project for assessment.
[bookmark: _Toc360019755][bookmark: _Toc381298510]HOW WILL LEARNERS GO ABOUT IT?
The learner will:
· plan and complete an individual project, applying a range of programming and software engineering skills and strategies to meet the objectives as set out by the PAT requirements
· identify questions to ask
· obtain, critically select and use selected information from a range of sources; process and analyse data, apply it relevantly and demonstrate understanding of appropriate linkages, connections and complexities of the topic and focus 
· select and use a range of skills, including software design tools, algorithms, data structures, code constructs, database design to solve problems, take decisions critically, creatively and flexibly, to produce a software solution to the problem
· evaluate outcomes both in relation to PAT requirements and own learning and performance.
· use appropriate communication skills and media to present evidence in appropriate format.
[bookmark: _Toc360019756][bookmark: _Toc381298511]SKILLS REQUIRED
The learner must be able to:
· do research on the topic and document the reseach findings appropriately, including citations as specified in the Phase 1 marking grid
· do a complete user requirement analysis which includes a complete description of the role, activities, requirements and limitations of different users of the planned system
· compare, select, read and understand texts and use them to gather information, ideas, arguments, claims and opinions
· bring together information to suit content and purpose
· apply decision-making and problem-solving skills
· extend planning, research, critical thinking, analysis, synthesis, evaluation and presentation skills
· develop confidence in applying the content, programming and software engineering principles and techniques they have studied
· develop and apply skills creatively, demonstrating initiative and enterprise
· seek advice and support when needed
[bookmark: _Toc360019757][bookmark: _Toc381298512]WHAT MUST THE LEARNERS BE TAUGHT BEFOREHAND?
Before embarking on the PAT the learner needs to be taught the following:
· programming code, principles and techniques
· software engineering principles and techniques including the use of software desing 
· project management skills including time, resource and task management
· the format and structure of accepted forms of research report to include abstract, introduction, discussion with all sources cited, conclusion, references
[bookmark: _Toc360019758][bookmark: _Toc381298513]MALPRACTICE
Learners must not:
· get help/guidance from others without acknowleding this help (complete Annexure C for each phase)
· submit work which is not their own, e.g. programming code that was written by someone else
· lend their PAT work to other learners
· allow other learners to access or use theirown work (this does not mean that they may not lend or borrow books to or from another learner, but they may not plagiarise other learners’ research or work)
· include work directly copied from books, the internet or other sources without acknowledgement and recognition (this may not exceed 20% of the work you submit)
These actions constitute malpractice, for which a penalty will be applied.
If malpractice is identified the assessment authorities must be notified and details of any work which is not the learner’s own must be recorded.
[bookmark: _Toc360019759][bookmark: _Toc381298514]LEARNER AUTHENTICATION OF THE PAT
For each phase, learners complete a declaration (Annexure C) for the work done during that specific phase. All substantive advice/help given to the learners should be recorded as part of the phase documents.
After completing the PAT, learners need to sign the declaration of authenticity (Annexure D) to confirm that the work submitted is their own.


[bookmark: _Toc360019760][bookmark: _Toc381298515]ROLE OF THE TEACHER
The teacher will teach the information management content, skills and strategies prior to the project.
The teacher will manage and supervise the project and and learners:
· conduct an initial planning review to discuss the topic/scenario, requirements, objectives and development of the project
· facilitate pre-reading to gain background information about the topic/scenario
· agree the focus (learners should record the guidance given as part of the phase 1 document – Annexure C – e.g. where appropriate, record their own initial ideas with clear evidence of the guidance and the final focus)
· give regular feedback to learners, e.g. on their investigation and analysis.
· assess the work of the learners at the end of each phase using the standardised assessment tool and record feedback given
· endorse each learner’s assessment by signing the assessment tools for each phase including a final declaration that the evidence submitted for assessment is the unaided work of the learner
· confirm their general evaluation based on continuous observation and feedback to provide a final impression regarding independent work, planning, insight and problem-solving
· make the assessment of the work of the learners following any standardising and internal moderation procedures required
· conduct a debriefing session to determine the learner’s understanding and insight of his/her project
The teacher will assess the potential project (analysis, design) against the following checklist.
· Is the focus, suitable for the project?
· Does the focus allow the learner to investigate and to access the higher-level concepts and skills in the assessment objectives, i.e. research, analyse, plan, evaluate, explain and integrate?
· Are the focus area and proposed action clear and focused on an issue which can be managed within the timescale, available resources and expertise of the learner?
· Do the focus and proposed action indicate that the learner will be capable of investigating and researching the topic or carrying out the activity or task independently and within appropriate ethical or methodological guidelines?
· Is the learner likely to face difficulties understanding the task and issues associated with the focus area?
The teacher will authenticate the PAT
· Teacher to confirm on the assessment tool that the work assessed is solely that of the learner concerned and was conducted under supervised/controlled conditions
· Teacher to sign the assessment tool of each phase
[bookmark: _Toc381298516]SUPERVISED/CONTROLLED CONDITIONS
The PAT must be managed in such a manner to be able to confirm that the work assessed is solely that of the learner concerned.

[bookmark: _Toc360019762][bookmark: _Toc381298517]MANAGING THE PAT
The teacher must plan his/her work schedule according to the time allocated for the PAT in the IT CAPS (teaching plan for Grade 11).
There are different possible approaches to managing the PAT:
Option 1:
· The teacher could dedicate a portion of the time on a weekly basis to the PAT while simultaneously continuing with normal teaching to complete the Grade 11 curriculum in the rest of the week.
· If he/she chooses this option, he/she should start with the PAT process at the beginning of the third term.
Option 2:
· The teacher could dedicate a continuous period of time to the PAT, e.g. the last few weeks of a term i.e. the end of the third term.
It is suggested that the teacher records the learners' topics/focus when they start with Phase 1 to avoid 'instant projects' that might possibly not be the learner's own work.
[bookmark: _Toc360019763][bookmark: _Toc381298518]ASSESSMENT EVIDENCE
Evidence presented for assessment must show how the individual learner has met the assessment objectives and criteria and include the planning, feedback and progress of the project.
The evidence for assessment will include the following:
· the project product including the documentation submitted for each phase. 
· the completed learner assessment tool (for each phase)
[bookmark: _Toc360019764][bookmark: _Toc381298519]REQUIREMENTS
(National Protocol for Assessment Grades R – 12, Chapter 3)
Practical Assessment Task components must:
· comprise assessment tasks that constitute the learners’ PAT mark as contemplated in Chapter 4 of the Curriculum and Assessment Policy Statement for IT
· include a mark awarded for each assessment task (phase) and a consolidated mark
· be guided by assessment components as specified in Chapter 4 of the Curriculum and Assessment Policy Statement for IT
· be available for monitoring and moderation
· be evaluated, checked and authenticated by the teacher before being presented as the learner’s evidence of performance


[bookmark: _Toc360019765][bookmark: _Toc381298520]NON-COMPLIANCE
(National Protocol for Assessment Grades R – 12, Chapter 3)
The absence of a PAT mark in IT, without a valid reason, will result in the learner, not being resulted.
The learner will be given three weeks before the commencement of the final end-of-year examination to submit outstanding work or present himself or herself for the PAT. Should the learner fail to fulfil the outstanding PAT requirements, such a learner will be awarded a zero (“0”) for the PAT components not completed/submitted.
In the event of a learner not complying with the requirements of the PAT, but where a valid reason is provided:
· He or she may be granted another opportunity to be assessed in the assigned tasks, based on a decision by the Head of the assessment body.
· The learner must, within three weeks before the commencement of the final end-of-year examination submit outstanding work or present himself or herself for the PAT. 
· Should the learner fail to fulfil the outstanding PAT requirements, the mark for these PAT components will be omitted and the final mark will be adjusted for promotion purposes in terms of the completed tasks.
Note: 	
In the instance of IT, such a situation is not very likely (unless a learner’s illness spans a long period) as the PAT is not a once-off sitting/assessment.
Valid reason in this context includes the following:
· illness, supported by a valid medical certificate, issued by a registered medical practitioner
· humanitarian reasons, which includes the death of an immediate family member, supported by a death certificate
· the learner appearing in a court hearing, which must be supported by written evidence
· any other reason as may be accepted as valid by the Head of the assessment body or his or her representative
In the event of a learner failing to comply with the Practical Assessment Task requirements of a particular subject, and where valid reasons are provided, the evidence of such valid reasons must be included with the evidence of learner performance.
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