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Like reading and writing, mathematics is a basic required skill to live in today’s world. The math ability is largely determined by the understanding of math concepts. Nowadays math-concept and problem-solving are the two important themes in math education. By observing the actions of a student’s problem-solving procedure, instructors have a chance to identify the possible misconception and the quality of prerequisites. Thus, we are motivated to design a new kind of computer software that can on the one hand enforce the math concepts for students, and on the other hand collect the problem-solving steps in order to help instructors diagnose the misconceptions.

(1) The proposed software has the following key points:

(2) Over the internet and executable by a web browser.

(3) Apply the techniques and concepts of object-oriented programming, encapsulate all arithmetic steps inside objects.

(4) Graphical User Interface. All operations are done by mouse actions on menu and icons.  Students shall read the word problem, choose appropriate concepts from math toolboxes. Each concept provides a template, and the key quantities of the word problem are objects referred to as icons.  Students solve the problem by drag-and-dropping the objects into correct templates at correct positions.

(5) All moves are sequentially recorded in a remote server as raw data. The data have many possible consequent applications. For instance, one can analyze the misconception patterns and design reactions based on them, or the steps can be re-played by other students to observe good moves.

In the sense of education, the proposed software provide an environment of ``learning by doing’’ as promoted by Dewey. Students actively interact with the computer in order to build correct and concrete concepts. For implementation, we choose Java. Because it is so far the most natural language for OOP and internet. We also apply other common web-design and network programming tools.

We have a prototype already. The prototype is aimed at the unit of ``proportion’’ for grade 7. In the project, if it is granted, we plan to spend 3 years to cover math units for grades 7—9.

The proposed software system is expected to provide students, and instructors, an assistant tool for learning and teaching math concepts. The tool can enforce students to focus on the relationship between quantity and quantity, and to focus on the connections between concept and concept.  It temporarily relieves students from the distraction of numerical values and the burden of arithmetic procedures.
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