

Computer Science:  ICS 4U – Term Project

ICS 4U – Team Project – Books, Ratings, Suggestions, and More!

Team Project Description: The basic idea

In this activity, your team will design an online database and product rating system as found on Indigo.ca or Amazon.com.  This handout always refers to the products in your database as books but your own implementation could be about another category of products such as music, movies, games, restaurants, favourite foods, TV shows, etc.

Your program will manage a set of customers and a set of books. Customers will rate individual books and the program will be able to produce statistics about a given book such as the number of ratings or the average rating.  Of course, a given customer probably hasn't read all the books in the database and so will only have ratings for some of them. All the data will be saved between runs of your program so that the same customer can connect multiple times and add more ratings.

Customers will have a unique name and you might also decide to implement customer passwords. You should be able to add new customers to the system at any time. For each customer, the program needs to keep the rating for each book that the customer has rated thus far. Think carefully about an appropriate rating system. A returning customer may reconnect to the system and rate more books or change past ratings. 

For each product, your program will store the relevant identifying information such as author and title (if the product is books) or the appropriate information for the product that you have chosen. It is recommended that (at least initially) you work with a fixed number of books. 

Making predictions about suggested books a customer might read

When you connect with many online stores and make purchases, the system suggests other products you might like. This feature is often available at Indigo.ca when searching for a book. The page contains information such as “other customers who bought this item also bought …”  The better your website is at making predictions that actually match the customer’s real taste, the happier your customer will be and the more they likely they are to trust your recommendations.

You should consider the complexity of the prediction algorithm, which can range from simple comparisons to complex statistical models. Talk to your teacher about the most appropriate challenge for you. 

Project Options or Differentiated Instruction Opportunities:  

(Note to teacher - Below is a list of other items you may wish to include for some or all class members depending on the students.  The list may also give ideas about how to modify the program for the next semester or year.)

· Add administrator access to admit new customers with assigned passwords. The administrator may have the ability to request overall statistics about the system. 

· Allow a customer to add new books to the system. Notice that this complicates the prediction because customers who were added before the latest books were released will not have ratings for these books. This is not difficult to handle but necessary to address.

· You might want to consider an efficient way for the program to produce a summary of the ratings for a particular book. 

· Implement the database in a database package such as MYSQL. 

· Use data files provided by the teacher which already contain a large number of ratings for a fixed set of products. 

· Make suggestions for online friendships that are based on the similarity between two customers’ ratings.

Timelines/Due Dates:

Each project phase has been allocated a specific amount of classroom time. Teams finding that they are not meeting these deadlines will need to work outside of class to remain on schedule.

Phase 1: Design and Plan                                                                                           5 hours
Each team must submit:
1. a team contract (including conflict resolution plan, member roles).

2. the initial design (in the format of a flowchart, pseudo-code or UML diagrams).

3. a design of user interface. 
4. a teamwork breakdown plan (which identifies team members and their individual responsibilities, completion date for each component, and methods of sharing updates).
Phase 2: Implementation                                                                                            21 hours

The implementation requirements of your program are broken down into 3 milestones. You should make sure that your code successfully achieves the tasks described by each milestone before starting to code the next section. (Teachers may wish to add a requirement to show the code at each milestone.) 

Milestone A: The basic data-structures for storing books and customers are implemented, tested and documented. Your program can read books in from the book file and read/write the customer file. Your program can display a list of 10 random books from the system.

Milestone B: Customers can rate books and new customers can be added to the system. Your program can display a list of books, sorted by the average rating. 

Milestone C: The program is a working, installable executable file that runs correctly. It allows a customer to rate books and also makes suggestions about other books the user might like by displaying a list of the top 10 recommendations.

While completing this implementation phase, remember to include internal documentation appropriate for the language used (e.g., doc comments, docstrings, class comments).
Phase 3: Completed Documentation
2 hours
For this section, each team member must submit:
1. external documentation that represents a help system built into the program.

2. testing notes/a description of what was learned and discovered during the testing phase.

3. list of at least 4 problems encountered during the programming, along with a detailed solution to each problem.

Phase 4: Interview
2 hours 

A private discussion and presentation of program material will be scheduled between the teacher and the project team. You will be required to:
1. discuss algorithms developed by each team member.

2. reflect upon the management of the project and individual contribution.

3. demonstrate the software written by the team.

Course Expectations:

The course expectations listed below are addressed by this project only; they are not specifically addressed in the other course units. The project also addresses many other course expectations (such as programming concepts) that have previously been taught and evaluated in earlier course units.

A4. use proper code maintenance techniques when creating computer programs.

B1. demonstrate the ability to manage the software development process effectively, through all of its stages – planning, development, production, and closing;

B2. apply standard project management techniques in the context of a student-managed team project.

C1. demonstrate the ability to apply modular design concepts in computer programs;

Project Submissions: 

The following are expected to be included in the program:

· Appropriate data types 

· Non-numeric comparisons

· 1-dimensional array of compound data types or a 2-dimensional array

· Modular programming

· user defined classes

· use of standard libraries

· encapsulation where appropriate

· Reading from  and writing to text files

· Searching

· Sorting

All code must be internally documented according to expectations discussed in class.

In addition to your source code, your team must submit (teacher to list specific requirements):

· Team Contract

· Initial Design

· Design of User Interface

· Teamwork Breakdown

· External Documentation

· Testing Notes

· Individual Challenges and Solutions

ICS 4U Team Project - Evaluation: 

	Categories
	Level 1
	Level 2
	Level 3
	Level 4

	Knowledge/Understanding – Subject-specific content acquired in each course (knowledge), and the comprehension of its meaning and significance (understanding)

	Knowledge of content 

· Code structures

· Data structures

· Modular programming

· File IO

· Searching/sorting
	-demonstrates limited knowledge of content


	-demonstrates some knowledge of content
	-demonstrates considerable knowledge of content
	-demonstrates thorough knowledge of content

	Understanding of concepts 

· IDE

· Debugger

· Algorithms

· Design methodologies 
	-demonstrates limited understanding of concepts
	-demonstrates some understanding of concepts
	-demonstrates considerable understanding of concepts
	-demonstrates thorough understanding of concepts

	Thinking – The use of critical and creative thinking skills and/or processes

	Use of planning skills 
· Algorithmic design 

· Timelines

· Task assignment and tracking

· Deadlines/milestones
	-uses planning skills with limited effectiveness
	-uses planning skills with some effectiveness
	-uses planning skills with considerable effectiveness
	-uses planning skills with a high degree of effectiveness

	Use of processing skills 

· Task division and assignment of project elements

· Evaluating and Integrating individual project components into final project
	-uses processing skills with limited effectiveness
	-uses processing skills with some effectiveness
	-uses processing skills with considerable effectiveness
	-uses processing skills with a high degree of effectiveness

	Use of critical/creative thinking processes  
· Software design cycle

· Testing and debugging using valid and invalid data

· Researching potential math formulas
(e.g., evaluation of computer solutions, problem solving, decision making, detecting and correcting flaws, research)
	-uses critical/creative thinking processes with limited effectiveness
	-uses critical/creative thinking processes with some effectiveness
	-uses critical/creative thinking processes with considerable effectiveness
	-uses critical/creative thinking processes with a high degree of effectiveness

	Communication – The conveying of meaning through various forms

	Expression and organization of ideas and information 

in oral, visual and written forms, including electronic forms 

· Design documentation

· Internal documentation

· Built-in help system

· User-friendly interface

· Testing notes

· Problems and solutions

· Phase 4 presentation

(e.g., clear expression, logical organization) 
	-expresses and organizes ideas and information with limited effectiveness
	-expresses and organizes ideas and information with some effectiveness
	-expresses and organizes ideas and information with considerable effectiveness
	-expresses and organizes ideas and information with a high degree of effectiveness

	Communication for different audiences (e.g., peers, computer users, company supervisor) and purpose (e.g., to inform, persuade) in oral, visual, and written forms, including electronic forms 
· Design documentation

· Internal documentation

· Built-in help system

· User-friendly interface

· Testing notes

· Problems and solutions

· Phase 4 presentation
	-communication for different audiences and purposes with limited effectiveness
	-communication for different audiences and purposes with some effectiveness
	-communication for different audiences and purposes with considerable effectiveness
	-communication for different audiences and purposes with a high degree of effectiveness


	Use of conventions, vocabulary, and terminology of the discipline in oral, visual, and written forms, including electronic forms suitable for the assigned audience
· Design documentation

· Internal documentation

· Programming conventions

· Built-in help system

· User-friendly interface

· Testing notes

· Problems and solutions

· Phase 4 presentation
	-uses conventions, vocabulary, and terminology of the discipline with limited effectiveness
	-uses conventions, vocabulary, and terminology of the discipline with some effectiveness
	-uses conventions, vocabulary, and terminology of the discipline with considerable effectiveness
	-uses conventions, vocabulary, and terminology of the discipline with a high degree of effectiveness

	Application – The use of knowledge and skills to make connections within and between various contexts

	Application of knowledge and skills in familiar contexts 
· Selects correct programming structures

· Selects correct data types

· Organizes code into classes/modules

· Designs appropriate data files

· User interface is user-friendly and well-designed/organized
	-applies knowledge and skills in familiar contexts with limited effectiveness
	-applies knowledge and skills in familiar contexts with some effectiveness
	-applies knowledge and skills in familiar contexts with considerable effectiveness
	-applies knowledge and skills in familiar contexts with a high degree effectiveness

	Transfer of knowledge and skills to new contexts

· Credits code from other sources

· Incorporates sort/search in appropriate places

· Appropriately modifies code from other sources

· Uses known algorithms appropriately in new contexts
	-transfers knowledge and skills to new contexts with limited effectiveness
	-transfers knowledge and skills to new contexts with some effectiveness
	-transfers knowledge and skills to new contexts with considerable effectiveness
	-transfers knowledge and skills to new contexts with a high degree of effectiveness


	Making connections within and between various contexts 

· Designs an appropriate algorithm to do prediction

· Incorporates different disciplines to create the final project 

· Future enhancement discussion
	-makes connections within and between various contexts with limited effectiveness
	-makes connections within and between various contexts with some effectiveness
	-makes connections within and between various contexts with considerable effectiveness
	-makes connections within and between various contexts with a high degree of effectiveness

	Student Name:  __________________________________

Knowledge/Understanding: _____  20%              

Thinking:  _____      25% 

Communication:  _____ 20%             



Application:  _____ 35%



	General Comments/Feedback:




ICS 4U Team Project – Assessment – Learning Skills:
	
	Needs Improvement
	Satisfactory
	Good
	Excellent

	Works Independently
	• Uses a few strategies

• Rarely meets deadlines

• Rarely focused


	• Uses several strategies

• Sometimes meets deadlines

• Focused, but often needs reminders to stay on task


	• Uses a variety of strategies

• Usually meets dealings

• Focused, but occasionally needs reminders to stay on task


	• Uses a wide variety of

strategies

• Always, or almost always, meets deadlines

• Focused, and rarely needs reminders to stay on task

	Teamwork
	• Shows reluctance to take on an alternate role in a group

• Rarely shares ideas

• Rarely listens passively or

actively


	• Generally works in the same role in a group; occasionally tries an alternate role

• Sometimes shares ideas

• Listens passively and actively some of the time
	• Frequently tries alternate roles in a group

• Usually shares ideas

• Listens passively and actively most of the time


	• Takes on a variety of roles in a group

• Always, or almost always, shares ideas

• Listens passively and actively almost all of the time

	Organization
	• Rarely brings required materials to class

• Limited organization

• Rarely uses resources


	• Generally brings required materials to class

• Partial organization

• Sometimes uses resources


	• Usually brings required materials to class

• Considerable organization

• Usually uses resources


	• Always, or almost always, brings required material to class

• Effective organization

• Always, or almost always, uses resources

	Work Habits
	• Completes little, if any, homework

• Rarely submits work on time

• Rarely makes up missed work


	• Completes more than half of homework

• Generally submits work on time

• Sometimes makes up missed work


	• Completes most homework

• Usually submits work on time

• Usually makes up missed work


	• Completes all homework

• Always, or almost always, submits work on time

• Always, or almost always, makes up missed work

	Initiative
	• Rarely acts to solve problems

• Rarely recognizes what needs to be done and rarely takes appropriate steps


	• Sometimes acts to solve problems

• Sometimes recognizes what needs to be done and does it


	• Usually acts to solve problems

• Usually recognizes what needs to be done and does it


	• Always, or almost always, acts to solve problems

• Always, or almost always, recognizes what needs to be done and does it

	General Comments/Feedback:  
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