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Abstract: Mathematical content has many ambiguities (the same symbol used for different purposes 
etc) which are not understood by the current search systems. The current search systems have their 
focus placed on the search by keywords of the mathematical terms, symbols and formulas. This paper 
introduces a Mathematical Dictionary System (MDS) which contains three dictionaries: The first is a 
mathematical terms dictionary from/to Malay to English. Secondly, a mathematical symbols dictionary 
that contains three classes of symbols; Greek symbols, operation symbols and notation symbols. 
Thirdly, there is the mathematical formulas dictionary that contains six classes of formulas; number 
system, polynomials, sequences, functions, differentiation and integration. MDS has two categories of 
users, namely students and lecturers. The MDS has two processes; inserting data, and updating data. 
Data can come in the forms of new symbols, new formula, and new terms (English-Malay terms or 
English-Arabic terms). Lecturers can even add new data.  There is also a keyboard for mathematical 
symbols which is displayed on the screen. MDS provides multiple ways of searching. Searching can be 
narrowed to finding a symbol, a formula, a part of word, and a keyword. Users can listen to the 
pronunciation of words after they search; and it is considered as another added value for the MDS 
besides searching. The results of the usability test show that the system is easy to learn, and it is 
relatively efficient to use. 
 
Key words: Online Mathematical Dictionary, Mathematical Symbols, Bilingual Dictionary, 

Mathematical Formulas. 
 

INTRODUCTION 
 

The mathematical words and symbols that are used to solve number problems constitute a kind of language. 
This mathematical language is made up of many kinds of special symbols. In order to understand the 
mathematical language, it is important for one to learn to understand the meanings of the symbols and words 
conveyed by this mathematical discourse.  

The web-based mathematical dictionary contains an alphabetical list of words, with information given for 
each word, usually including meaning and pronunciation, and like other dictionaries, used as a tool for 
referencing. It is used to look up meanings for a word or might also be used to look up the pronunciation of a 
word, among other linguistic uses. Nowadays, there are a lot of dictionaries being produced worldwide, where 
some are printed whilst some others can also be found on the Internet. On the other hand, online mathematical 
dictionaries have been used to fill the gap and are taken to serve as another alternative to the printed 
mathematical dictionaries. Beside, the existing online mathematical dictionaries do not do much more than the 
simple search of the mathematical information. The MDS, however, can provide many ways of accessing the 
mathematical terms. 

This paper presented the mathematical dictionary system (MDS) in an easier way, where it is based on a 
system that can be accessed through regular web browsers as shown in figure 1. The MDS contains 
mathematical terms from Malay-English/ Arabic-English, mathematical symbols and mathematical formulas. 
The MDS can help distance learners understand mathematical knowledge, with the freedom and flexibility 
offered by the online environment. 

 
Background: 

The Internet has assisted in the education of mathematics by providing a lot of mathematics sites for 
students and teachers. Furthermore, the Internet can be used as a means of looking up various kinds of 
mathematical things for various purposes. This technological tool has been used by students as a mathematical 
reference source such as dictionaries or encyclopedias (Kissane 2008). Researchers have begun to make 
attempts to deliver mathematics education materials over the web/Internet. It is found that a lot of web sites 
have already provided courses and tools for mathematics education. Such sites include Livemath, Mathwright, 
WebMathematica, Calc101, ActiveMath and MathWeb (Mikusa et al 2004). This is added by the fact that the 
past few years have seen much increase in the research activity in making mathematical computation accessible 
on the Internet. With the MathML presentation encoding and pending support by popular web browsers, the 
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The Proposed Mds: 
A conceptual model describes essential features of a mathematical dictionary system (MDS) and identifies 

the principal processes taking place as shown in Figure 2. A conceptual model for MDS includes two issues: 
The first issue is functionalities, and the second issue is keyboard.  

 
Table 1: Comparison between Online Mathematics Dictionaries. 
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Fig. 2: Conceptual Model of MDS. 

 
MDS Implementation: 

1. MDS Functionalities: The MDS provides three functionalities: The first is for searching, the second for 
pronunciation, and the other for enrichment. Search Function: The MDS provides the searching development 
capability. Searching can be narrowed to any symbol, formula, term, first part of term, part of term, and symbol 
of formula. We develop the symbol-based and formula-based search.. Pronunciation Function: The MSD 
provides the pronunciation of the mathematical terms using English language. Enrichment Function: The MDS 
has two processes; inserting data, and updating data. Data can be new symbols, new formula, and new terms 
(English-Malay or English-Arabic terms). New symbol data contains the symbol itself, symbol’s name, symbol 
type, and meaning of symbol, for example by inserting the ƒ(x) symbol. New formula data contains the formula, 
and explanation of formula, and formula type for example by inserting the [a + b = b + a and ab = ba] 
formula. New English and Malay term data contains English term, and Malay terms. New English and Arabic 
term data contains English terms, and Arabic terms.  

2. MDS Keyboard: MDS provides three keyboards for mathematical symbols which are displayed on the 
screen.  They are a keyboard for Greek symbols, a keyboard for operations symbols, and a keyboard for 
notations symbols. They help users who want to search by symbol.  

3. Symbols Entry: The symbols of the mathematical entry pose a problem. We have solved this by using 
the Character Map of the Microsoft Windows.  

4. MDS Content: Preliminary data of MDS depends on two sources. First, the bilingual dictionary which is 
called "Kamus Matematik Analisis” where it is a Malay dictionary of mathematical terms, with English 
equivalence. It is published by “Dewan Bahasa dan Pustaka”. It is an only reference available for Malaysian 
students, to date. Secondly, "Mathematics for Matriculation Semester 1" is a comprehensive course book 
written for students studying mathematics in local matriculation courses in Malaysia. This reference book is 
based on the latest syllabus issued by the matriculation division, the Ministry of Education Malaysia. It aims to 
motivate students’ interest in mathematics and help them gain a firm understanding of important principles and 
concepts in mathematics. In addition, it provides mathematics examination for students. The book involves: 
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dictionary with the MDS is very helpful while 33 % of the 2 respondents agreed. 67% of the 4 respondents 
strongly agreed that the pronunciation function with the MDS is very helpful while 33 % of the 2 respondents 
agreed. 83% of the 5 respondents strongly agreed that the on-screen keyboard to mathematical symbols with the 
MDS is very important while 17 % of the 1 respondent agreed. The evaluation of the search function reveals 
that five users (83% respondents) strongly agreed that these six types of search functions are very helpful, while 
one user 17% respondents agreed. The evaluation of the information displayed by the MDS shows that   50% of 
3 respondents had agreed that the screen layout is well-designed and 2 respondents or 33% strongly agreed, 
while 1 respondent 17% demonstrated that they are not sure. 83% of 5 respondents had agreed that the interface 
is properly formatted and understandable, while 1 respondent 17% had agreed. 83% of 5 respondents had 
agreed that the icons’ filed labels are understood, while 1 respondent 17% was not sure about this. 

 
The Comparison of the MDS with Other Online Mathematical Dictionaries: 

Comparing the MDS with the other online mathematical dictionaries is also a way of evaluation. This 
section compares some of the features of the MDS related to some of the design suggestions (Noёl & Robert 
2004) The MDS has covered most of the important features of online mathematical dictionaries. Table 2 
includes the MDS within the listed online mathematical dictionaries. The features of the MDS compared to the 
other tools are as highlighted below: 

Translation of the term of English-Malay and English-Arabic: in the MDS, the users are free to use the 
translation of the term of English to/from Malay and English to/from Arabic. 

Pronunciation of the term: in the MDS, the users can listen to the pronunciation of the term. 
On-screen keyboard for mathematical symbols: in the MDS, the users can use an on-screen keyboard 

for mathematical symbols, when they want to search for the mathematical symbols while working. 
On-screen keyboard for mathematical formula: in the MDS, the users can use an on-screen keyboard 

for mathematical formula, when they want to search for the mathematical formula while working. 
Authoring capability: in the MDS, the lecturers can insert a new mathematical term, symbol, and formula; 

and modify the existing ones, without having any knowledge of the Web programming.  
Search function: in the MDS, the users can use six types of search. He/she can search by term, Search by 

the first part of term, Search by part of term, search by symbol, search by formula, and search by the symbol of 
formula. 

 
Table 2: Comparison of the MDS with other online mathematical dictionaries. 
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Conclusion: 
The MDS aims to be an effective and easy-to-use learning tool in mathematics education. It empowers 

lecturers of mathematics to contribute to the mathematics education. It is flexible as it allows students and 
lecturers to access mathematical contents, without them having to gain any prior knowledge of XHTML or 
experience Web programming. The architecture of the system and structured contents makes it possible to 
search and learn mathematical knowledge as well as to apply it to other conforming applications. It can be 
accessible via regular Web browsers at any given time (the Internet Explorer and Firefox). Therefore, the real 
target for this system is a new step towards a new generation and a new approach to the user in adopting the 
“Online Mathematical Dictionary” as a module of study and useful reference that is user-friendly and simple. 
This paper has described the usability test conducted at the School of Mathematical Sciences, Faculty of 
Sciences and Technology, University Kebangsaan Malaysia (UKM). It also shows the usability test and some 
measurements used to describe the overall satisfaction of the MDS prototype system. The results of the usability 
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test show that the system is easy to learn, and that it is relatively efficient to use. It has been found that the MDS 
has helped the users to better understand mathematical symbols and formula. On the other hand, we have 
compared the MDS with some other online mathematical dictionaries; even though the MDS is still in the 
prototyping stage, it has been found that it also includes the main features found in other similar systems. Yet, 
some improvements are thought to be necessary, still, to make the system perform better. The suggestion is to 
equip the Mathematical Dictionary System with instructions in English, Malay and other languages. We have 
suggested that including instructions in other languages would encourage other users who do not understand or 
speak these two languages, but are still interested in learning Mathematics. Languages such as French and the 
pronunciation of words in these languages are some possible ideas that can instill better confidence within 
users. 

ACKNOWLEDGEMENT 
 
The research was by Supervision Prof.Dr. Zarina Shukur for her commitment, her invaluable guidance, her 

understanding, help, and encouragement. Faculty of Information Science and Technology, Universiti 
Kebangsaan Malaysia. 

 
REFERENCES 

 
Adeel, M., H.S. Cheung and S.H. Khiyal, 2008. Math Go! Prototype of a Content Based Mathematical 

Formula Search Enging, Journal of Theoretical and Applied Information Technology. 
Asperti, A., F. Guidi, C.S. Coen, E. Tassi and S. Zacchiroli, 2006. A Content Based Mathematical Search 

Engine: Whelp. In Types for Proofs and Programs, pp: 17-32, Springer Link. 
Fetaji, B. and M. Fetaji, 2007. Software Engineering E-learning Dictionary of Computer Science Terms 

and Nomenclatures. EUROCON 2007 The International Conference on “Computer as a Tool” Warsaw, 
September 9-12. 2007 IEEE. 

Guidi, F. and I. Schena, 2003. A Query Language for a Metadata Framework about Mathematical 
Resources. the 2nd  International Conference, Mathematial Knowledge Management, Bertinoro, Italy. 

Kamus Matematik Analisis, 1993, Published by Dewan Bahasa dan Pustaka. 
Kissane,  B., 2008. Learning  Mathematics  and the  Internet. http://wwwstaff.murdoch.edu.au/~kissane/ 

pd/internetmaths.htm  [15 march 2011]. 
Kohlhase, M. and I. Sucan, 2006. A search engine for Mathematical Formulae. In Artificial Intelligence 

and Symbolic Computation, pp: 241-253, SpringerLink. 
Math symbols, http://www.yourdictionary.com/dictionary-articles/Math-Definitions.html,  [20 June 2010]. 
Mikusa, M., P.S. Wang, D. Chiu, X. Lai and X. Zou, 2004. Web-based Mathematics Education Pilot 

Project. Journal for Research in Mathematics Education. 
Miner, R. and R. Munavalli, 2007. an Approach to Mathematical Search Through Query Formulation and 

Data Normalization. In Towards Mechanized Mathematical Assistants, SpringerLink, pp: 342-355. 
National Council of Teachers of Mathematics, 2008. Position Statement on the Role of Technology in the 

Teaching and Learning of Mathematics. NCTM Bulletin, 44(9): 6. 
Noёl, S. and J. Robert, 2004. Empirical study on collaborative writing: what do co-authors do, use, and 

like? Computer Supported Cooperative work, JCSCW 13(1): 63-89. 
Rebdawi, G., N. Ghneim, M.S. Desouki and R. Sonbol, 2011. An Interactive Arabic Dictionary. 

International Conference on Innovations in Information Technology. 2011 IEEE. 
Sim, O.B., L.K. Yong, S.E. Ishak, F.M. Yusof and R.S. Suleiman, 2006, Mathematics for Matriculation 

Semester 1 Second Edition, OXFORD FAJAR.  
Wang, P., M. Mikusa, S. Alshomrani, D. Chiu, X. Lai and X. Zou, 2005. Features and Advantages of 

WME: a Web based Mathematics Education System. conference of IEEE.  
Wang, P.S., Y. Zhou and X. Zou, 2004. Web-based Mathematics Education: MeML Design and 

Implementation. International Conference on Information Technology: Coding and Computing (ITCC'04). 


