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MaPS or Math PlaySpace is an interactive application where pupils can construct and apply the model heuristics to solve Math word problems (Model Approach to Problem Solving). MaPS provides an environment for pupils to construct bar models to represent the mathematical quantities and their relationships given in a word problem; and help pupils to visualize and solve the problem. Through this construction process, pupils gain a better understanding of the problem and develop their abilities in mathematical thinking and problem solving. 
MaPS is easy to use and has many built-in features - constructing bars, splitting a bar or part of a bar into equal or unequal parts, adding colour to a bar or part of a bar, moving a part of a bar to another bar, aligning the bars, identifying equal parts and many more! Pupils can also do their working within MaPS itself. MaPS will evaluate pupils’ math sentences, check on pupils’ accuracy in computation and their answers; and provides visual feedback.
MaPS is bundled with a total of 264 word problems for P4 – P6 across arithmetic topics such as whole numbers, fractions, percentage and ratio. The word problems are grouped into word problem sets with 3 levels of difficulty (Easy, Average & Challenging). Each word problem set consists 8 questions. Sample answers to these questions are provided. Teachers may increase/decrease the number of questions in a word problem set to cater to their pupils’ ability. Teachers may also create their own word problem sets. 
Teachers can also instruct their pupils to save a softcopy or print out a hardcopy of their work. The soft or hard copy may be used to check the pupils’ problem solving processes or evidence of homework.   

Run MaPS

[image: image20.png]‘Adobe Flash Player ™ Settings Manager

CKOe & >
Glabat Securty Settings

‘Some websites may access nfarmation from cther sfes using an okder
System of securty. This s usually harmless, but s posshe that some
Stes could obtain Unahorized nformation Using the older system. Vihen &
webste attempts o use the oider systemto access nformaton:

OO Aways ask ©@Oawaysalow O Aways deny

Alwaystrust fles in these locations: Edt ooations.._ [~





Download the MaPS_TL.zip to a location in a computer’s harddisk drive eg. D:\ drive (recommended). Extract the MaPS_TL.zip and a MaPS_TL folder will be created at that location.
To launch MaPS, open the MaPS_TL.html* in the MaPS_TL folder with a web browser (Internet Explorer is recommended).
The following message may appear in the web browser (eg. Internet Explorer): 
[image: image21.png]


If the above message appears, right click on the message and select "Allow block content ...". At the pop-out window, select 'Yes'. This will enable MaPS to launch successfully. 
* To facilitate the launch of MaPS in a PC, it is recommended to create a MaPS_TL.html shortcut on the PC’s desktop. To create the shortcut, simplify right-click on MaPS_TL.html, select Send To and select Desktop (create shortcut).
1

MaPS calculator
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MaPS has a built-in java-based calculator.  To enable this calculator to work, ensure the following:

(1) the Java Runtime Environment (JRE) version 6 Update 13 or higher is installed in the computer. It is available free at this url: http://www.java.com/en/download/manual.jsp 
(2) set the flash player global security settings to [image: image2.jpg]


 Always allow in  the computer. 
To modify that setting, connect the computer to the internet and go to this url*: http://www.macromedia.com/support/documentation/en/flashplayer/help/settings_manager04.html  
[image: image23.png](2




The following screen on the right will appear:

Select the [image: image3.jpg]


 Always allow option as shown.
Then close the web browser.

* Should the provided link fail, go google: flashplayer global security settings and follow the steps as prescribed above. 
MaPS Interface
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The picture below shows how MaPS looks like. Note the various parts of the interface:
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MaPS Interface Description 
1) 
Question Panel is the location where a question is displayed. 
The questions may be imported from a text file (*.txt), typed or pasted.

2) 
Question Tools allow pupils to do the following to the Question Panel:

· clear the Question Panel 

· import a word problem set
· magnify the font of a question 
· scroll the question text
2
3)
The Glossary lists the function of each tool in MaPS. 

The Tools in the next section provides further information.
4)
Tools Panel houses the model construction tools. 
See Tools in the next section for further information.
5)
Construction Space is the location where a model is constructed.

6)
Working Space is the location where pupils work out the solution.

The calculator toggles on or off when its button is clicked. 
7)
The Answer Panel houses the answer statement.
Suggested Usage
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MaPS’ visual approach, ease of use, high interactivity and dynamism will help pupils gain a better understanding of the problem solving processes.
1) 
MaPS as a Teaching Tool

A teacher may use MaPS to demonstrate how a particular word problem is solved. The word problem may be typed, copied and pasted* or imported** into the question panel.  
*
The teacher prepares a set of questions (& answers) to be demonstrated in class into a word document (*.doc). In class, the teacher copies and pastes a question into the question panel, instead of typing the question out in class.
**
The teacher prepares a set of questions (& answers) in a text file (*.txt) – see Create a Question Set for more information. The teacher uses the Import tool to import this set of questions into MaPS. 
2) 
MaPS for Group Work

Pupils may use MaPS to reinforce their learning. They can work in pairs to solve a set of word problems. 

MaPS is bundled with a total of 33 sets of questions for the following levels and topics. 

	P4
	Whole Numbers
	Fractions
	Fraction of a Set
	
	

	P5
	Whole Numbers
	Fractions
	
	Ratio
	Percentage

	P6
	Whole Numbers
	Fractions
	
	Ratio
	Percentage


The sets of questions for each topic are grouped into 3 levels of difficulty (Easy, Average & Challenging). Teachers may also create their own sets of questions or modify the number of questions within each question set. See Create a Question Set section.
3
Tools 
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The table below describes the function of each tool in MaPS.  This description is also available in the Glossary ([image: image4.bmp] ) button within MaPS.  
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Align


	To left align the bars, click on the Align tool.

	Bar
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	To create a bar or part of a bar, click on the Bar tool and drag a bar into the Construction Space.

	Brace
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	To represent the sum of the bars, a brace is used.
Click on the Brace tool and drag a brace into the Construction Space.
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	To snap the ends of the brace to the bars, click and hold the top end of brace and then move the mouse to the bottom right of the 1st bar.  

Repeat the procedure for the bottom end of the brace and then move the mouse to the bottom right of the 3rd bar. 

	Calculator 
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	To use the calculator, click on the Calculator tool.

To close the calculator, click on the Calculator tool again.

	Check Answer
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	To check the answer, click on the Check tool.

	Clear
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	To clear (reset) the Question Panel, click on the Clear tool.
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Colours


	To add colour, first select a bar or part of it. Then click on the Colour tool and select the required colour.
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Divider


	To divide a bar into parts, first select the bar and press the Divider tool. A pop-out window prompts the pupil to state the number of required parts and whether the parts should be equal or unequal.

For unequal parts, the pupil has to drag the triangle on the bottom right of the part to modify its length. 
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Eraser


	To clear a particular item in the Construction Space, first select it and click on the Eraser tool.
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	To show a fraction of a bar, first select the bar and press the Fraction tool. A pop-out window prompts the pupil to state the numerator and denominator. 

	Import

[image: image9.bmp]
	To import questions from a word problem set, click on the Import tool. Browse and select the required file.

	4

	Label
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	To label a bar, click on the Label tool and drag a label into the workspace. The label will automatically snap to the left of the construction space.

To input texts into the label, highlight the text in the label and type over it.

To position the label, click on the edge of the label and move it up or down.
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Line


	To draw an arrow or a dotted line, click on the Line tool. 

To remove the Line tool, click on an empty space in the tools panel.

	Magnify

[image: image11.bmp]

	To magnify the text in the Question Panel, click on Magnify tool. 

Click on the Magnify tool again to return the text back to its default size.

	Marquee

[image: image12.png]



	To select multiple parts, click and drag to draw a dotted rectangle around the parts. When the mouse is released, the selected parts are surrounded by a grey band.

	Percentage


	To show the percentage of a bar, first select the bar and press the Percentage tool. Select 1 bar on the bottom left of pop-out window and then state the percentage. 

To show the comparison of 2 bars in percentage form, press the Percentage tool. Select 2 bars on the bottom left of pop-out window and label the bars and state their respective values. 

	Question navigator
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	To navigate through the questions, click on the left or right arrow.

	Ratio 


	To show the comparison of 2 or 3 bars in ratio form, press the Ratio tool. A pop-out window allows pupil to identify and label the bars and state their respective values.

Pupils may also label the bar by typing over “??” in the rounded rectangle in the pop-out window.  

	Reset


	To clear the Construction Space and Working Space, click on the Reset tool.

	Select
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	To select a bar (or part), click on to it. The light grey band surrounding the bar (or part) indicates its selected state.

	Spacer



	To use the Spacer, click on Spacer tool and drag a spacer into the workspace.
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	To snap the ends of the Spacer to the ends of a bar (or difference between 2 bars), click and hold the left end of Spacer and then move the mouse to the bottom left of the bar (difference between 2 bars).  

Repeat the procedure for the right side of the Spacer (difference between 2 bars). 




5
Create a Word Problem Set 


There are 3 ways to input questions into MaPS Question panel. 

1)
Type in a question into the Question panel. 

2)
Copy and paste a question from a word document into the Question panel.

3) 
Import a list of questions into the Question panel*. 
* The questions have to be stated in a required format and saved as a text file, eg. P3_WholeNos1_Easy.txt. The text file must be in the same folder as MaPS_TL.html. 
The advantage of using the third method is that MaPS can help check the final answer of each question. To facilitate teachers to enter questions into the required format, a template (worksheet_template.txt) is provided. The section below describes the required format that the questions have to be entered.
Entering questions into the worksheet_template.txt
To enter a question into the worksheet_template.txt, four parts have to be completed. For example:

	Part
	What to do:

	&qns_1= &

	Enter the question between the equal sign (=) and epsilon sign (&). For example, 

&qns_1=Colin has 20# fewer stamps than Sophia. When Colin gave 80 stamps to Sophia, the number of stamps that he has left is half of the number of stamps Sophia has. How many stamps does Colin have at first?&

	&ansStatement1_1= &

	Enter the first part of answer sentence between the equal sign (=) and epsilon sign (&). For example,

&ansStatement1_1=He has&

	&ans_1= &

	Enter the answer (number only) between the equal sign (=) and epsilon sign (&). For example,

&ans_1=260&

	&ansStatement2_1= &

	Enter the second part of answer sentence between the equal sign (=) and epsilon sign (&). For example,

&ansStatement2_1=stamps at first.&


* 
The % symbol is reserved for the Adobe Flash software. We use the hex symbol # to denote the % symbol. It will appear as % in the question panel.
**  Similarly, the apostrophe (’) is another reserved symbol for the Adobe Flash software. We use the symbol ` to denote the apostrophe (’). It will appear as ’ in the question panel (eg. John`s will be displayed as John’s).

Upon all questions have been entered, save the file in the txt file format, eg. P3_WholeNos1_Easy.txt 

Please ensure that each question can be solved within MaPS. 

6
Modifying the number of questions within a question set

To increase the number of questions within a word problem set, copy and paste the following:


below the last question in the question set. Replace the $ with the correct question number.  
Similarly, to reduce the number of questions within a question set, just highlight and delete the unwanted questions. Ensure that the remaining questions are numbered sequentially. 
Save / Print a copy of work

MaPS has a built-in screen capture feature that captures an image of a pupil’s solution to each word problem in a task. These images will be compiled automatically into a webpage. A pupil may either opt to save a softcopy or print a hardcopy of his/her work.
To enable this screen capture feature to work, please liaise with your school Technical Assistant to do the following steps (administrative access rights to the computer may be required):
(1) The Java Runtime Environment (JRE) version 6 Update 13 or higher is installed in each computer. It is available free at this url: http://www.java.com/en/download/manual.jsp 
(2)  Double click on the JavaHomeDirectory.jar file in the MaPS_TL folder. 

Note the location of the User Home Path (eg.  C:\Documents and Settings\User) in the small pop-out window.
Copy the .java.policy file in the MaPS_TL folder and paste it to the stated User Home Path location, eg: C:\Documents and Settings\User.
(3) Place the filenames.txt into the D:\ drive, where all the images are stored.
When a pupil has attempted at least a question correctly and exits the browser, the pupil will be prompted to save a softcopy of his/her work. To save a softcopy of the work, press the Cancel button in the message. Then press the Clear button in the Question Tools in MaPS. 

Printing

A webpage containing a summary and images of the pupil’s work will appear. The pupil may then proceed to print a hardcopy of his/her work. 
Step:  In the web browser, select the File>Print…. 
Saving

The pupil may opt to save his / her work to a destination of his/her choice in either 2 ways: 

7 
Method 1 – save as a webpage (a html file accompanied by a folder containing images)

Due to IE limitations, saving the work as a webpage requires 2 steps.

Step 1:  In the web browser, select the File> Save As…. Select the preferred location (suggest D:\) in the pop-out window, enter the preferred file name (eg.   Fraction_Weiming38_4emerald_26Dec08) and select in Save as Type: Webpage, HTML only(*.htm, *.html).

Step 2:  Launch the saved webpage in Step 1. Then use File>Save As in the web browser to save the webpage again, indicating the preferred location and filename in the pop-out window. This time, select in Save as Type: Webpage, complete (*.htm, *.html).
A folder (containing the images) and a webpage with the same filename will be saved into the preferred location. Ensure that this folder and webpage are always together when attempting to transfer the pupil’s work from one location to another.    

Method 2 – save as a pdf (portable document format) 

To save a copy of the pupil’s work in pdf, please download and install the pdfcreator freeware at http://www.pdfforge.org/products/pdfcreator.  A pdfcreator printer will be installed within Printers and Faxes folder.  

 
a) At the webpage displaying the summary of pupil’s 

work, select File>Print.

A Print window will appear.


Select the pdfcreator as the printer and click on the


Print button.


b) A pdfcreator dialog box will appear. 

At the Document title, enter a filename for the pupil’s work. 

The picture on the right shows a filename saved in the file format:

Name of assignment_Name of pupil and class number_class_date of assignment

To save the pupil’s work, click on the Save button. 

8


c) A Save as dialog box will appear. 

At the Save In, select the location where the file is to be saved into.

Then click on the Save button. 




Note: The file size of the pupil’s work (pdf) file is about 800 KB, while that in html format is about 1 MB (1024 KB). 

MaPS Limitation

1)
Much effort has been invested to enable MaPS to support a wide variety of word problems. However, there are still limitations due to technical and programming complexity.  
Please verify that every question can be supported by MaPS before they are assigned to pupils.

2)
Some symbols such as “%, ’, +” are reserved for system software usage. For instance, we use hex symbol # to denote the % symbol and the symbol ` to denote the apostrophe ’ in the text file. They will appear as % and ’ respectively in MaPS.
3) 
Currently, MaPS cannot support texts of different colours in the question panel.   

4)
The bars in the Construction Space have a fixed height and cannot be increased easily. This is due to the need to accommodate up to 6 bars in the Construction Space to support Before & After concept (P6).

5)
In My Working Space, MaPS:

· uses * for the multiply sign and / for the division sign
· evaluates math equations such as 4 + 3(6 - 2) = 16 only. If the equation is correct, it will turn green. Otherwise, it will turn red. If it remains black, the flashplayer global settings has not been set to [image: image16.jpg]


 Always allow. 
· does not evaluate examples such as: 
· 4 + 3(6 - 2) = 4 + 12 = 16   (2 equal signs within a line)  
· Number of boys = 10 – 4    (Mixed of text and numbers)
       = 6

6)
In the answer panel, 
· avoid having an answer statement longer than half the screen width. If that happens, pupils may not be able to enter their answer in the input box.

· the answer input box accepts numbers and proper fractions only. It does not support mixed numbers. 

9

System Requirements  


It is recommended that the PC’s specification is equal or higher than the specification listed below: 

Pentium 4 2.4 GHz or equivalent  

512 MB RAM (1GB RAM recommended)

At least 1 GB Free Hard Drive Space

Windows XP Professional 

Internet Explorer with Flash player 8 or higher 
Java Runtime Environment (JRE) version 6 Update 13 or higher
Trouble Shooting     

The JRE and Flash player 8 or higher is required for MaPS. Please liaise with your school Technical Assistant, as its installation may require administrative access rights.  
JRE is free and available at: http://www.java.com/en/download/manual.jsp 
Flashplayer is free and available at: http://www.adobe.com/products/flashplayer/
1)
When I double-click on MaPS-TL.html, MaPS interface does not appear. 
Check whether the following message appears in the Internet Explorer webpage:

If the above message appears, right click on the message and select "Allow block content ...". At the pop-out window, select 'Yes'. This will enable MaPS to launch successfully.

2)
MaPS interface does not appear or certain parts of the interface are missing.

Seek your school Technical Assistant to update the flash player in that PC.
3) 
MaPS appears to run slowly.
· Limit the number of bars and parts within a bar in the question. This will reduce the numerous background checks, thus improving the response time.
· Avoid moving the mouse while an action is still being executed. This reduces the resources needed to keep track of mouse and its actions.


4)
There is a blank line before the question when it appears in the question panel. 

This happens when the question is copied and pasted from a MS word document or MS Excel worksheet to a text file. Hidden codes from the word document/excel worksheet are also copied into the text file. These codes cause the blank line. We suggest that you delete the question and retype it. 
5) The label input box appears on the outside left of  MaPS screen.

This is caused by the different execution of various versions of javascripts by different versions of the browers. Do use the latest versions of browser, java and flash player plugins. 
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6) The webpage reports the wrong number of questions solved and the images of the pupil’s work do not appear.

Method 1

Download and install the Java Runtime Environment (JRE) version 6 Update 10 or higher. It is available free here or go to this url: http://www.java.com/en/download/manual.jsp. 

Set the flash player global security settings to [image: image17.jpg]


 Always allow in each computer. First, connect the computer running the MaPS to the internet. Click here or go to this url*: http://www.macromedia.com/support/documentation/en/flashplayer/help/settings_manager04.html 

The following screen on the right will appear.

Select the [image: image18.jpg]


 Always allow option as shown.

Then close the web browser.

Should the provided links fail, go google: flashplayer global security settings and follow the steps as prescribed above.

Method 2
· Ensure that the .java.policy file has been copied into the location of the Java’s User Home Path.

To do that, double click on the JavaHomeDirectory.jar file in the MaPS_TL folder.
Note the location of the User Home Path (eg.  C:\Documents and Settings\User) in the pop-out window.
Copy the .java.policy file in the MaPS_TL folder and paste it to the following location: C:\Documents and Settings\User.
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