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Overview

As a Maths Teacher for the last 15 years I have seen an explosion in the use of ICT in the classroom, in virtually every school in the country the teacher's desk now has a computer sitting on it. A target of the Department for Children, Schools and Families is to have an Interactive Whiteboard and Digital Projector in every classroom by 2011, in addition most pupils have access to a computer at home and many Secondary School Maths Departments either have access to dedicated ICT rooms or class sets of laptops. 

In this environment using Powerpoint Presentations, Interactive Whiteboard software and dedicated Maths software (web based and desktop applications) both to deliver the didactic part of a lesson and to allow pupils to investigate aspects of Maths is now an expectation of pupils rather than a rarity. Unfortunately there is a lack of software to allow pupils to explore aspects of the Shape and Space Attainment Target in Maths, especially when it comes to the parts involving 3D objects (3D coordinates, Polyhedra and 3D Trigonometry Problems). Although some software exists most of it is commercial software, released under a proprietary license which precludes students from installing it on their own computers at home. One package which does allow students to access its components at home is the Web based MyMaths package, this is a commercial product, implemented using Flash objects, which allows the students of a school to access content and complete on-line assessments, once the school has bought a license. Unfortunately the 3D aspects of this package do not allow students to interact with the 3D objects, instead students are presented with a diagram which can be adjusted, although the viewpoint cannot be changed, and questions pertaining to it.

Therefore the goals of this project are to develop a desktop application which will allow users to interact with objects defined using 3D Cartesian coordinates. The application should be usable by teachers on an interactive whiteboard (or at a minimum with a digital projector) as a teaching tool, and by students as a tool to aid their investigation of 3D coordinates. It should also allow students to test their own knowledge by presenting them with a variety of questions and giving immediate feedback based on students’ responses.

Objectives

1. Investigate suitable tools to support the project management of a complex application. In other words investigate project management packages, version control software, unit testing libraries (dependent upon choice of language), continuous integration solutions and any other suitable packages.

2. Draw up a detailed specification of requirements for the application.

3. Investigate suitable 3D libraries available, the original project proposal suggested using OpenGL, but there may be other 3D libraries with similar capabilities. The library should be available on Windows, Mac and X11 platforms, it should be free (at least for non-commercial/educational use), if possible it should not require the user to install anything extra in addition to the application (this may not be feasible, but I should find this out as part of the investigation, if it turns out to be impossible then as an alternative the library should require the minimum possible amount of installation and configuration) and finally it should have bindings to or be accessible from a language with which I am already at least partially familiar (eg one of C/C++/C#/Java).

4. Evaluate suitable programming languages/APIs in which to implement the application bearing in mind the 3D library which has been chosen. Once this is reduced to a short list of possibilities (2 languages/libraries) implement a cut down version of the interface in each language in order to assess which is more suitable for the final application. At this point the design will look at the interface only probably making it interact with one simple 3D object.

5. Once a 3D library is decided upon, then research the programming techniques/design requirements necessary to make effective use of the said library.

6. Investigate the styles of question which come up on GCSE and KS3 SATs Exams each year, and the specifications from these syllabuses. If possible reduce these to a few types of question (3 or 4 maximum).

7. Design, implement and test a final version of the interface, probably still interacting with a simple 3D object.

8. Design, implement and test the 3D coordinates aspect of the application, including a random question generator, to generate individual questions, which could be either mixed questions or a homogeneous type of question.

9. Implement advanced features or refine the existing application depending upon time available. At this step I will review the application to check if the functionality exists that was defined initially, if not then the refinement process will focus on this. Otherwise as time allows I will investigate more advanced possible aspects of the program.

Constraints

· The National Curriculum for Mathematics, National Numeracy Strategy and the GCSE Specifications for Mathematics of the major Exam Boards will define which aspects of 3D coordinates the application will demonstrate/test.

· The application should be portable, ie usable on a variety of platforms (eg Windows, X11, Mac) although not necessarily by use of the same “binary”, it could be recompiled to access each platform but should not require the use of separate source files.

· Implement the application in such a way that it is easy to extend to other aspects of 3D Maths (eg 3D Trigonometry/Pythagoras) possibly by way of a plug-in system.

· The application should run on the selected platform with a minimal need to install other software (eg libraries).

Resources

· Use of a computer, interactive whiteboard and data projector in order to test the application.

· Use of a computer with limited 3D graphics hardware in order to simulate use on a lower specification machine by students (to check that it runs at a reasonable speed).

· Once a programming language and 3D library are decided upon then access to suitable tools to enable the development of the software are required.

· Internet access for research purposes.

· Access to the University library for research purposes.

· Access to other maths teachers for suggestions regarding the design of the application, testing and other research purposes.

· Access to secondary school students also for suggestions regarding the design of the application, testing and research purposes.

Reporting

Weekly reports to be made to the project supervisor, Amanda Dewhurst, either by email, a meeting or through use of other online facilities. 

The Final Project Report is to be submitted during the week of 5/1/09. 

The Demonstration and Viva is to take place during the week of 19/1/09.
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