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Math e-Learning System

• Maple T.A. (Maplesoft) 

• MATH ON WEB (Osaka Pref. University) 

• STACK (C. Sangwin, Edinburgh University) 

• Numbas (C. Lawson-Perfect, Newcastle University)

Mathematical expressions are entered as answers and they are 
automatically assessed in an online test
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Math e-Learning System

• Online test has the advantage of instant feedback by 
automatic assessment 

• Quizzes can be automatically generated with random 
variables and students can repeatedly practice different 
quizzes, which is suitable for drill practice.
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Solutions for the problems in math input

http://mathdox.org/formulaeditor/
MathDox formular editor



Solutions for the problems in math input

MathTOUCH http://math.mukogawa-u.ac.jp/



Math e-Learning System

• Online test has the advantage of instant feedback by 
automatic assessment 

• Quizzes can be automatically generated with random 
variables and students can repeatedly practice different 
quizzes, which is suitable for drill practice. 

Using mobile devices



-2*x*sin(x^2)
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It is necessary to switch the 
smartphone keyboard screen many 
times, requiring 24 key touches. 



Possibility of math input with flick operation
• Motivation: Providing a useful 
environment for mobile devices to be 
used in math online test 

• Method: Math input with flick 
operation 

• Backgound: Most young Japanese 
adopt flick operation to input 
characters on smartphones 

• Idea: Select operations (times, power, 
etc.) using flick



Flick keyboard for math input

Flick keyboard 
• HTML + CSS + jQuery 
• touchstart: display child elements based on 
                   the place tapped 

• touchout:   call functions to display math  
                   based on the place   
                   where a finger is released

Display math 
• MathDox formular editor (jQuery)

answer area: Canvas



Input example: x
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Operating Environment

• Indispensable conditions 
• HTML5, JavaScript, CSS3 

• Hardware  
• Most smartphones with 4inch or larger display.



Input efficiency

Number of touches

Direct Input Flick Input

19 8

36 13

23 7

x

2 + 5x+ 6

3x2 � 2x

(x2 + 1)2

2x cos(x
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Weak Points and Next Goal

• Possible letters are limited: x, y, z, a, b, c, α, β, γ 
• Keyboard is not optimized for a tablet.
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Weak Points and Next Goal

• Possible letters are limited: x, y, z, a, b, c, α, β, γ 
• Keyboard is not optimized for a tablet. 

• Next Goal 
• to implement flick operation in full keyboard 
• to fully support tablets



Full keyboard for math input with 
flick operation



Input example: 
2x cos(x

2
)



Input example: 
2x cos(x

2
)



Input example: 
2x cos(x

2
)



Input example: 
2x cos(x

2
)



Input example: 
2x cos(x

2
)



Input example: 
2x cos(x

2
)



Input example: 
2x cos(x

2
)



Input example: 
2x cos(x

2
)



Input example: 
2x cos(x

2
)



Input example: 
2x cos(x

2
)



Automatic Keyboard Selection  
in Response to Device
Numeric-type key 
for smartphone

fullkeyboard for 
tablet

MathDox input type 
for PC



Demo 



Conclusion and Future Plan
• We developed a math input interface with flick operation 
assuming the use of STACK for online mathematics testing 

• The keyboard is automatically selected in response to the kind 
of devices 

• Future plan 

• Usability test for further improvements of our interface 
should be conducted 

• Best keyboard operation should be investigated after 
usability test 

• Our math-input environment is developed for the use in 
STACK, but the environment is developed by Javascript and 
not restricted to be used only in STACK. Implementation to 
other system could be done. 

• Native keyboard


