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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, construction/implementation and testing, using software design tools and techniques which you have studied, to produce quality outputs in the form of:
· A document where you
· provide a brief descritption of your project 
· discuss the research/investigation done regarding the project 
· provide analysis of a possible solution
· a document outliing the system design 
· a Delphi/Java program, fully documented, that implements the planned solution
· a demonstration of your program during a debriefing session
The PAT will be done in three phases (parts) at a time to be arranged by your teacher. 
Each PAT must be accompanied by a declaration of authenticity (See Annexure D).
Since the PAT counts 25% of your final mark for IT, it is vitally important that you strive to produce work of a high standard.
Topic
Develop and write a Delphi/Java software solution to manage predictions for sport tournaments, e.g. leagues for any one or more sport tournaments, such as Rugby Super 15, Soccer Premier CUP, Wimbledon Tennis, your local schools’ hockey league, etc.
Users must be able to predict the results of forthcoming matches and compete against each other by accumulating points, based on their predictions. The more accurate the prediction, the more points are awarded.
You need to devise a rule by which points for each prediction will be allocated, e.g. a perfect prediction (correct outcome and both scores correct) will score, say, 20 points, etc.
The program must be able to provide statistics such as:
· A user’s score, accuracy level, etc. in a particular tournament or league.
· A user’s overall score in all tournaments and leagues, the total number of predictions, the accuracy level, how many times a user predicted a correct outcome on both scores (perfect prediction), how many times the outcome was correct but not the scores, etc.
· The top scorers in a particular tournament or league as well as overall, the most accurate predictors, how many users made perfect predictions, etc.
Include at least three different reports of which at least one should take the form of a textfile report. Other information or data could also be included. 
The administrator of the program must be able to enter the actual results for games. 
Other functionalities could be included, such as a facility that ‘blocks’ new predictions shortly before a game commences.
The project must include the major development tools, i.e. a database and programming language, appropriately integrated.
Other aspects of the programming project that will be assessed include:
· 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
See Annexure C for an example.
NOTE: 	
Your final program must comprise one single, logically related piece of software. Projects which 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.


Overview
PHASE 1 (BEGINNING OF 3RD TERM)
The purpose of phase 1 is to determine what should be done and what the requirements are:
· Briefly describe your project in general terms.
· Do some research/investigation to gather facts about the nature of the program you are producing.
· Type up a summary, based on your research/investigation and provide clear references.
· Analyse the problem to determine the requirements and what the programming solution should provide.
Note:
The user is the target audience, user of the program, participants of the prediction competition (or you in the case of a simulation). The requirements are gathered from the user.
PHASE 2 (END OF 3RD TERM)
The purpose of phase 2 is to determine how the program/system will meet the requirements and to provide a well-planned solution to the problem:
· Clarify the requirements, the processing that is required, the flow of the program 
· Design the solution using software design tools such as IPO diagrams, TOE charts, ERD diagrams, flow charts. 
· Design the database
· Design the GUI(s).
PHASE 3 (BEGINNING OF 4TH TERM)
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.


GLOSSARY OF TERMS
A description of terms is provided in Annexure B.
ASSESSMENT
The PAT will be assessed as follows:
	Phase
	Mark
	%

	Phase 1
	22
	±13%

	Phase 2
	66
	±39%

	Phase 3 – 	Programming
		Complexity Level
	50
30
	±30%
±18%

	Total:
	168
	100



For the assessment criteria, see Annexure A.
NOTES
As always, programming assignments and projects should be done on your own. You may ask other learners in the class questions, but you may not share code with anyone in the class. You may not copy existing projects that you find elsewhere and present it as your own. You may look at the behaviour of existing programs for inspiration, but you should develop all of your code as a completely new project and not modify, re-mix, or build from anyone else's project. 
Your teacher is very happy to give you suggestions on how to implement your ideas and will try to guide you to a reasonable implementation. If you have bugs in your code (i.e. it isn't behaving like you expect), he/she is happy to take a look and see if he/she can see the problem. But, again, don't wait until the last minute to do your project if you are hoping for any advice! 
Ask peers to give feedback on your project during development. This could include feedback on the code and structure, appearance of the project or the flow. Let your peer tell you what he/she likes and doesn't like about the project, what they find confusing, and any bugs or problems they discover. 
When a peer requests you to comment on his/her project, please be polite and constructive, and give feedback that is specific to this particular project.
 (
You should have completed and submitted this project before you start your end of year examinations.
Not submitting your PAT will mean that your marks will be incomplete and will affect your results and promotion to the next grade.
)
PAT Requirements
The project should include database manipulation through programming language constructs, a multi-form/multi-screen GUI with good functionality and usability, based on sound HCI principles, as well as the use of a text file for input-output purposes, e.g. to populate data structures, provide reports.
Database 
The database component must involve high data volumes and many constraints, using your own code (resulting in a complex solution) and 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). 
Note:
Even with just 2 or 3 tables, an entirely programmed solution that uses programming language native file handling operations to link files, store and retrieve data and which contains complex self-written code could be a complex project. In fact, a project that has the potential to be solved using a complex programmed interlinked file structure can classify as a complex project if this approach is used to solve the problem.
Text file
Your application should also be able to accept prediction input from a text file to manage data that could have been captured elsewhere. The data from the text file should be combined with data which have been entered otherwise and which are already part of the database, e.g. the functionality to update and insert records in the database using a text file.
At least one report should be provided in a text file format as well.
GUI
The graphical user interface (GUI) should have at least three forms/screens and at least two components should be created dynamically.
Programming
You are expected to incorporate at least four different method/procedure calls to existing methods/functions as part of existing class libraries such date and time routines.
Also, incorporate your own methods, e.g. to validate data to be written to or modified in the database.
Further requirements:
Use good naming conventions 
All components should have descriptive names. 
All variables, data structures, fields, etc. should have descriptive names. 


Write comments 
Write comments/annotations to explain pièces of code. The comment should describe every input variable/data structure and the assumptions that are made about them. The comment should describe every output variable/structure and how they will be set and what different values mean 
Write project notes 
These notes should describe how one can use this project (e.g. the basic rules participating in the predictions and how to interact with the program). The notes should also describe any known bugs or problems. 
Project notes can be written as a help function that is part of the program. 

Instructions for Phase 1
You are expected to clearly understand the problem/task at hand and research/investigate other similar programs so you have a good idea about how you expect things to unfold and give a broad description of your program.
Plan by analyzing the problem to determine the requirements and what the programming solution should do and provide.
This fase should include an explanation of what the problem/task is and what the solution should be capable of in terms of the needs of the user/task and their stated objectives.
DEFINE THE TASK
Write a brief description (±150 words) in your own words to describe the intention of the task/project (PAT). It should also describe what you will do so that the program satisfies the parameters of the PAT requirements/specification.
The purpose is to get clarity on what is expected from the specification. It represents step 1 in problem solving “Understand the problem”.
The first step is to identify the problem and, provide some background and write an overall description of what the program is like and explain what must be done. 
Write as though you were creating the cover of the software box that you will use to package the the program in. You should therefore think about what is attractive in the program and why people would want to buy it. 
The description must be in "broad strokes" that give the overall picture but not the details.
DO RESEARCH
Now you have to fill in some of the detail for yourself. 
The research stage is where you gather facts about the nature of the program you are producing.
Your research should help you clarify the nature of the type of program, provide some useful examples that can guide you and should provide a clear understanding of why the particular type is suitable.
The outcome of the research is a summary (±400 words).  The summary should be written in clear unambiguous language. 
DO THE ANALYSIS
The idea is to determine the user, data and processing requirements and to figure out the things that the program/system needs to do and provide. 
It should specify WHAT is needed (not HOW).
The aim is to derive the user, data and processing requirements of the system, including a consideration of the human aspects and physical environment. 
Specify and document the data and processing requirements for a computer-based solution to the problem:
· Identify the prospective user(s)
· Identify user needs and acceptable limitations
· Data source(s) and destination(s)
· Justification of proposed solution
HAND IN
Hand in:
· A document showing 
· the project description (±150 words)
· a discussion of the research (±400 words)
· the analysis (user stories)

Instructions for Phase 2
This is where you plan the detail and provide information on HOW you will go about solving the problem.
The aim is to specify and document an overall design that meets the requirements, using software design tools such as IPO-diagrams, TOE charts, flow charts, ER-diagrams, clearly annotated.
The outcome is a plan showing the high level overview of how the solution will be constructed (using any suitable method) with explained/annotated pseudokode/diagrams (or suitable alternative), showing the main blocks within the proposed solution. 
Specify and document
· 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
· The effectiveness of the proposed solution in meeting the requirements of the problem
DESIGN THE DATABASE
The aim is to design a database to serve as data source as well as to manipulate programmatically.
The database should provide data to the program to be processed and reported.
The Delphi/Java program should manipulate the database table after processing, e.g. update/edit/delete/add data, provide results of queries, provide reports as a result of processed/manipulated data, etc.
DESIGN THE GRAPHICAL USER INTERFACE (GUI)
The aim is to produce a GUI design that considers good human-computer-interface (HCI) principles, that prevents errors occurring and that minimises the amount a user has to remember.
Use HCI design principles and design a GUI that considers the following:
· The user – type and context
· User needs, usability
· Dialogues – to be relevant, simple and clear
· Icon usage and presentation – 3-D effects and depth perception
· Colour – use of and combination of colour
· Feedback
· Helpful error messages
· Exits – clearly marked
· Shortcuts
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.)
Design the overall solution considering all constituent parts and the inter-relationships between the various parts of the program/system 
· Description of modular structure of program/system
· Definition of data requirements 
· Structures
· File organization and processing (e.g. text files)
· Validation required
· Identification of processes and suitable algorithms for data transformation
· Diagrams/definitions and details of objects, their behaviour and methods
· Description of measures planned for security and integrity of data
DEVISE A TEST STRATEGY
Select and document suitable test data with expected results for normal (typical) data, erroneous data and boundary data.
HAND IN
Hand in a document that provides:
· Database design
· GUI design
· Solution design
· Test strategy


Instructions for Phase 3
This is where you implement your design by making use of appropriate software tools (programming language, database software, IDE, etc.) and techniques to construct a solution to the problem.
After completing your project, you will also 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 and making 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.
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 the project, i.e. the basic rules for participating and how to interact with the program. 
The notes should also describe any known bugs or problems.
Add comments to explain pièces of code.
TEST THE PROGRAM/SYSTEM
Test the program/system using clearly defined typical data, erroneous data and boundary (extreme) data.


HAND IN
Hand in:
· The completed Delphi/Java project including the comments and project notes.
· The declaration of authenticity (See Annexure E)
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!


Grade 11 PAT 2013	Learner Instructions

	Phase 1:					Learner Name:

	Scenario
	4
	3
	2
	1
	0
	
	

	Scenario
(Short description ±150 words)
	The 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 with reference to all or almost all of the aspects that should be covered.
	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 with reference to most of the aspects that should be covered.
	Purpose not always clear
Shows an acceptable understanding of what the problem/task involves with reference to most of the aspects that should be covered.
	The statement is vague, leaving the reader unsure of what the purpose of the program will be.
Produced a minimal outline of what the problem involves with minimal or no reference to the aspects that should be covered. 
	No statement / statement is totally inadequate or does not make sense
	4
	

	Investigation
	4
	3
	2
	1
	0
	
	

	Summary of investigation   
	Excellent summary drawn from information/ investigation
Provides excellent, clear direction for the project. 
Clearly indicates what the program will do.
Shows thorough insight and understanding into all key areas of the topic
	Good summary providing good indication of what the program will do.
Shows thorough insight and understanding into some key areas of the topic
	Limited relevance or too little aspects covered.
Shows limited understanding of key areas
	Vague
Shows minimal understanding of key areas 
	No evidence of any investigation provided or no key areas defined or no summary
	4
	

	References   
	All references (at least 3) using Harvard/APA style
	All references included but not using Harvard/APA style
	Some (only 2) references included
	Limited (only 1) references included 
	No references included 
	4
	

	User Stories
	4
	3
	2
	1
	0
	
	

	Role, activity, value, dependence
	All stories have a clear role, activity and values expressed
Stories do not depend on each other
	Most stories have role, activity and values expressed
Stories do not depend on each other
	Most stories have role, activity and values expressed but some stories do depend on each other
	Some stories have role, activity and values expressed
Most stories do depend on each other
	No stories
	4
	

	Acceptance Tests
	Tests clearly defined for all stories
	Tests defined for all stories. Some are vague.
	Tests defined for most stories
	Tests defined for some stories 
	No tests defined
	4
	

	Presentation 
	2
	1
	0
	
	

	Time Management – Phase 1
	Met deadline, all work done
	Did not meet deadline, 1 day late, all work done
	Did not meet deadline, more than one day late, or not all work done
	2
	

	Total
	22
	

	Phase 2:					Learner name:

	Database design
	4
	3
	2
	1
	0
	
	

	Choice of fields
	Well-chosen fields that all contribute to the solution, no redundant fields (fields that are calculated)
	Good choice of fields that all contribute to the solution, no redundant fields (fields that are calculated)
	Any one field do not contribute to the solution or one redundant field (fields that are calculated)
	More than one field do not contribute to the solution or more than one redundant field (fields that are calculated)
	No database
	4
	

	Field types and size
	All fields with most appropriate types and field sizes
	Most fields with most appropriate types and field sizes
	Most fields with appropriate types and field sizes (not always most appropriate)
	Very few fields with appropriate types and field sizes
	No database
	4
	

	Role of DB
(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.) 
	Clearly describes how DB will be manipulated through HLL code constructs (no SQL), will interact with the program and contribute to the solution
All manipulation clearly substantiated
	Describes how DB will be manipulated through HLL code constructs (no SQL), will interact with the program and contribute to the solution but with minor shortcomings
All manipulation clearly substantiated
	Most manipulation and interaction clearly described and substantiated
	Only some manipulation and interaction clearly described and substantiated and substantiated
	No database
	4
	

	
GUI  design
	4
	3
	2
	1
	0
	
	

	HCI principles
(How GUI will meet the users’ needs)
	Well-designed GUI considering all (6) of the following:
· Type of program
· Context and user
· User needs, usability
· Dialogue
· Clearly marked exits
· Help
	Good GUI design, considering almost all (at least 5) of the following:
· Type of program
· Context and user
· User needs, usability
· Dialogue
· Clearly marked exits
· Help
	Satisfactory GUI design, considering most (at least 4) of the following:
· Type of program
· Context and user
· User needs, usability
· Dialogue
· Clearly marked exits
· Help
	Limited GUI design, considering only 50% (at least 3) of the following
· Type of program
· Context and user
· User needs, usability
· Dialogue
· Clearly marked exits
· Help
	Poor GUI design considering les than 50% (less than 3) of the following:
· Type of program
· Context and user
· User needs, usability
· Dialogue
· Clearly marked exits
· Help
	4
	

	Components 
	Most appropriate components used in all cases, excellent layout
All choices clearly substantiated
	Most appropriate components used in most cases, good layout
Most choices clearly substantiated
	Appropriate components used in most cases, satisfactory layout
Some choices substantiated
	Appropriate components used in very few cases, layout not always satisfactory
Choices mostly not substantiated
	Inappropriate components used in most cases or choices not substantiated
	4
	

	TOE chart
	Clearly indicates the responsibility and events associated with all controls

	Indicates the responsibility and events for all of the controls, but with minor shortcomings
	Clear indicates the responsibility and events for most of the controls
	Responsibility and/or events vaguely described for some of the controls. 
	No TOE chart 
	4
	

	Data structures used (excl. Database)
	4
	3
	2
	1
	0
	
	

	Choice of data structures, e.g. arrays, text files, variables, etc.
(How data will be stored)
	Excellent variety of most appropriate data structures
All choices clearly contributes to solution and are clearly substantiated
	Good variety of appropriate data structures. 
One data structure could have been replaced with more appropriate one
All choices clearly substantiated
	Variety of appropriate data structures. 
Two data structures could have been replaced with more appropriate ones
Most choices substantiated
	Variety of appropriate data structures. 
More than two data structures could have been replaced with more appropriate ones
View choices substantiated
	Not described or substantiated or no variety
	4
	

	IPO design
	4
	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, e.g. type, size
	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, but with minor shortcomings
	Most inputs clearly described or one aspect not clearly described
	Only some inputs clearly described or two aspects not clearly described
	Input requirements not described
	4
	

	Processing
(How processing will be managed)
	Clearly describes all processing/ manipulation in terms of how data has to be processed/ manipulated (algorithms, formulas, etc.)
	Describes all processing/ manipulation in terms of how data has to be processed/ manipulated, but with minor shortcomings
	Most processing/ manipulation clearly described
	Only some clearly described 
	Processing/manipulation not described
	4
	

	
Output
(How output will be managed)
	Clearly describes all outputs in term s of how it will be displayed, how sources of output will be used, as well as the format, type and size of the output
	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, but with minor shortcomings
	Most outputs clearly described or one aspect not clearly described
	Only some outputs clearly described or more than one aspects not clearly described
	Output requirements not described
	4
	

	Error catching
	4
	3
	2
	1
	0
	
	

	Validation
(How integrity of input, processing and output will be managed)
	Clearly describes appropriate, meaningful, effective
· techniques to ensure IPO integrity 
· validation/error catching for all IPO
· error messages associated with validation/error catching
	Describes, with minor shortcomings appropriate, meaningful
· techniques to ensure IPO integrity 
· validation/error catching for all IPO
· error messages associated with validation/error catching
	Techniques, validation/error catching mostly appropriate and meaningful for IPO
	Techniques, validation/error catching only in some instances appropriate and meaningful for IPO
	Validation/error catching not described or totally inappropriate
	4
	

	Testing
	4
	3
	2
	1
	0
	
	

	Test data and expected results
	Complete set of most appropriate test data to be used that includes the expected results
	Almost complete set of appropriate test data to be used that includes the expected results
	Acceptable set of appropriate test data to be used that mostly includes the expected results
	Minimal test data or mostly not appropriate or minimal expected results included
	No test data or test data totally inappropriate or no expected results
	4
	

	Overall planning
	4
	3
	2
	1
	0
	
	

	Plan
	Produced a thorough high-level overview plan that clearly shows how all aspects of the problem will be solved
	Produced a good high-level overview plan that that shows how most aspects of the problem will be solved – minor shortcomings
	Produced an acceptable high-level overview plan that contains a reasonable attempt to show how some aspects of the problem will be solved
	Produced a limited high-level overview plan, minimal attempt , many shortcomings
	No plan or plan very vague and confusing
	4
	

	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 all of the main blocks within the proposed solution, but with minor shortcomings
	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
	4
	

	Use of software engineering tools
	All tools, TOE chart, ERD and IPO charts appropriately used 
	All tools used appropriately but with minor shortcomings 
	Most of the tools (at least 2) used appropriately 
	Some tools used appropriately (at least 1)
	No tools used or no tools used appropriately
	4
	

	General – Overall 
	4
	3
	2
	1
	0
	
	

	Appropriate for phase 1 output
(meet established criteria)
	Excellent design for the established criteria. 
Meets the requirements of the user analysis
	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
	4
	

	Presentation 
	2
	1
	0
	
	

	Time Management – Phase 2
	Met deadline, all work done
	Did not meet deadline, 1 day late, all work done
	Did not meet deadline, more than one day late, or not all work done
	2
	

	Total
	66
	





Implementation
	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 in solving the problem are most appropriate and effective, e.g. nested if else-statement used effectively instead of multiple if-statements and work correctly. Enhance the project
	Appropriate solution algorithms used and effective with one or two showing minor shortcomings.
	Most solution algorithms used are appropriate and effective 
	Mostly inadequate solution algorithms or not effective.
	Totally inadequate solution algorithms. Solution not effective.
	4
	

	Control structures
(conditions, iterations, etc.)
	Used appropriate and most effective control structures to solve the problem in all instances
	Used appropriate and most effective control structures to solve the problem in all instances, but minor shortcomings
	Appropriate and effective use of control structures in most instances
	Inappropriate or ineffective use of control structures in some instances
	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
	Most appropriate and effective data structures, correctly used to solve problem all instances – minor shortcomings
	Appropriate and effective data structures in most instances
	Appropriate and effective data structures in some instances
	Totally inappropriate or ineffective or not used
	4
	

	Interactivity/Data flow
(user defined parameter passing)
	Excellent/proficient interaction between modules with para-meter 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
	Excellent variety, most appropriate, effective input strategies (database, text files, user input) used in all instances.
	Good variety, appropriately and effectively used in all instances but minor shortcomings.
	Appropriately and effectively used in most instances.
Limited variety (e.g. only two types)
	Appropriately and effectively used in some instances
Very limited input (no variety/only one type)
	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 bugs still present
	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, both meaningfully and correctly used
	At least 1 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 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 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 deep 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
	

	Presentation 
	2
	1
	0
	
	

	Time Management – 
Phase 3
	Met deadline, all work done
	Did not meet deadline, 1 day late, all work done
	Did not meet deadline, more than one day late, or not all work done
	2
	

	Total (implementation):
	50
	


The following table determines the complexity level of the program to discriminate between different levels of programs. Tick all features that are present in the program. 
Complexity level (Only one tick per line 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/conditionals
	
	Only single loops/conditionals
	

	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 must be processed further to obtain desired result, assigning query parameter values at runtime; modular approach, e.g. use of procedures/functions/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, e.g. Fibonacci, factorial function 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. multiple table database (relations), user-defined classes, 2-D-arrays, play video clips, threads, networking, mobile app., time based simulation – may be borrowed code
(Must work correctly, be appropriate, add value to the solution)
	
	None/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
	Re-use of code – Good use of functions/procedures/methods/ objects/parameter passing
	
	Good use of functions/procedures /methods/ objects/parameter passing
	
	Used – inappropriate or no parameter passing or not working correctly
	

	Technical solution

	Exception handling/error catching/validation
	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
	


Summary (Final phases mark):
	Phase
	Maximum Mark
	Mark obtained

	Phase 1: Analysis
	22
	

	Phase 2: Design
	66
	

	Phase 3: Implementation + Complexity
	80
	

	Total
	



Final Project Mark
	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, lacks insight
	Unable to explain any selected code, no insight
	%

	Final Project Mark:
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Gr 11 PAT 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
(See demographics)
	To establish a level of user expertise to guide design decisions

	Demographics
	Studies of a population based on factors such as age, race, sex, economic status, level of education, income level and employment, among others. http://www.investopedia.com/terms/d/demographics.asp#ixzz1iake0f2h
	Provides insight into the user in terms of user economic status, level of education, income level etc.  
For example South Africa has 50 million people of diverse origins, cultures, languages, and religions.
	For example, to better understand potential users and customers.  
A company that sells high-end RVs would want to know roughly how many people will be able to afford their product.
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Example
League prediction program
(This description is based on the Score Predictor) http://predict.etana.co.za/rugbypredictor/page/game_info.html 
Aim: Use Delphi/Java to design a program t manage predictions for sport tournaments.
Description / Scenario:
The Score Predictor program is a predict-the-score game that allows you to pick the results for each upcoming match in the a league fixture list. Earn points for accurately predicting the result and winning margin of each match in each round.
The program allows multiple users to compete by entering their predictions for the outcome of a particular game in a league, before the game commences. Players enter their predictions which are saved in a database. You can make predictions for all matches in one go, or round-by-round.
You are also able to set up private leagues and invite friends and families to compete.
Reports after each game will be available providing statistics to see who are the most accurate predictors, etc.
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Declaration of authenticity
	Learner name
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	11
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	Practical Assessment Task (PAT)
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