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IntroductionIntroduction

• Teaching and learning Mathematics on the Web are increasingly popular with school 
teachers, educational experts and even by normal people due to easy Internet 
accessibility, flexibility, and interactivity. 

• At the Institute for Computational Mathematics (ICM/Kent), we are developing 
WME (Web-based Mathematics Education) as a system for supporting, enhancing, 
and delivering mathematics education at all levels. A pilot project puts WME to in-
class trial at Kimpton Middle School (Munroe Falls, Ohio) .

• Assessment, measuring the effects of educational concepts, student performance and 
comprehension, is a very important. 

• Why DMAD system?
• it is a good idea to consider a more integrated, flexible and systematic way to 

support assessment for mathematics education.
• DMAD is a way of helping Math teachers to quickly and easily author, edit, and 

share  questions with other teachers either from same or different schools.
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Definitions and TerminologiesDefinitions and Terminologies

• DMAD (Distributed Mathematics Assessment Databases): is a distributed 
database with local databases at different school sites. Within DMAD we have:

• TMAD (Teachers Mathematics Assessment Database): is a database assigned to 
mathematics teachers of same school.  
– It stores and manages assessment tests, homework assignments, questions, student 

answers,  grades, statistics and other info for each individual teacher. 

• SMAD (School Mathematics Assessment Database): is created for individual 
school as part of its school site.
– A SMAD connects TMADs within the school and SMADs at different schools 

through the DMAD system.  
– The SMAD performs a critical role in enabling the sharing of assessment materials 

within and without a school. 
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(1) Local View

- Authoring tool for teachers
(author/view/edit/delete questions).

- Managing Assessment Tests

- (prepare/save/show/hide/re-take/print 
tests).

- online and paper testing.

-Automatic test grading (statistics).

- Storing/Retrieving student’s answers.

- Security of online Testing (using 
especial per-test ‘test codes’). 

(2) Global View

-DMAD system as a huge collection/bank 
of assessment questions. This includes:

- Importing/Exporting assessment 
questions.

- Searching  DMAD.

- Adding/Deleting TMADs/SMADs 
to/from DMAD.

- Support Web services (XML).

- etc.

DMAD General ViewsDMAD General Views
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Questions

Generate 
Test Code

Flow Chart of  TasksFlow Chart of  Tasks
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Submit/Save
Student Answers 

TMAD
Database

• Security of online Testing (using special 
per-test ‘student codes’). 

Valid (code1
matches) ?

Already used ?

Yes

Re-take Test
Allowed?

Yes

Student code2
matches ?

Yes

Student

No Start Assessment 
Test

This is 
New code 

(new 
student)

YesNo
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student 
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retake test.

No

No

Control Codes for Test TakingControl Codes for Test Taking

This code 
being used 
by another

student.

End
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WME
Database

DMAD
Database

WME System
(Client)

DMAD On-Web
Service

Invoke URL

Unit ID
(via Callback URL)

DMAD Interface
Using Callback URL and Unit ID

Record the 
returned Unit ID

(DMAD as On(DMAD as On--Web Service in WME )Web Service in WME )
Integrating DMAD with WME Integrating DMAD with WME 
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Assessment Markup (MAML) and Interoperability Assessment Markup (MAML) and Interoperability 
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• The DMAD system aims to be an effective and easy to use assessment 
tool for mathematics education.  

• A systematic way of authoring, importing, customizing, and exporting 
assessment materials can help create an environment in which usage and 
experience can accumulate and mutually reinforce.

• In fact, we have long way to go to add features and more 
improvements to DMAD system to make assessment materials ready to 
deploy on the Web, to conduct tests online, to provide grading help, to 
generate performance statistics, to provide diagnostics and to suggest 
remedial materials, while making tests and scores private and secure, 
controlling access to tests and results.
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• Our goal is to put DMAD under extensive trial in schools 
and collecting feedback and suggestions from teachers, 
students, school administrators and education experts to 
help us evolve DMAD. 

• As more schools adopt WME and DMAD, the distributed 
nature of DMAD will be demonstrated in realistic 
situations.
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http://wme.cs.kent.edu/kimpton/assessment/

http://wme.cs.kent.edu/develop/kimpton/
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