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Forward

The document in your hands (or on your computer screen) is a collection of tutorial activities for the various projects created by the Web-based Mathematics Education team, under the leadership of Paul S. Wang.  The team is devoted to using web technology to create lessons for middle- and high-school mathematics courses.  The purpose of these tutorials is to give others an insight on the features and basic implementation of the projects.

The tutorials are organized into hands-on activities with step-by-step instructions.  Screen shots are available to help the reader follow along instructions.  Each tutorial is given a reference letter for the activities and figures, as follows:



G
Geometry manipulatives



E
Editing mathematical formulas 



A
Assessing student learning



M
Model site

Please send any comments or questions to the corresponding tutorial author or the tutorial editor.  We welcome any suggestions to improve the readability of the tutorial.

Dean Zeller

Tutorial Editor

WME Research Group

Kent State University

Geometry manipulatives with GeoSVG and GeoSite

Presenter:
Xun Lai 

Site: 
http://boar.cs.kent.edu/geosite/
User manual: 
http://boar.cs.kent.edu/geosite/mediawiki
Objective:
The participant will learn the features of the GeoSite by creating a new manipulative.
Background 

GeoSVG is a Web-based environment for authoring interactive geometry manipulatives.  Users may create on-line manipulatives to illustrate mathematical concepts for a hands-on learning environment.  GeoSVG provides standard authoring features, such as sketching, measurements, calculation, macros, iteration, loci, animation and coordinate systems.  GeoSVG also offers several its own authoring features, such as synchronized copy, parametric color and visibility, and mouse click events. 

The GeoSite provides the GeoSVG authoring environment and a corresponding page authoring environment to assist in creating lessons around the manipulatives. Other people via the Internet can immediately view completed manipulatives and pages.
GeoSVG Features 

· A package for building Web applications that need math drawing capability

· Entirely web-based; no software installations required
· Strong manipulative authoring support

· Authoring mode allows users to create their own manipulatives

· Learning mode provides simplified user customizable interface

GeoSite Features 

· HTML page authoring
· Authoring of the interaction between a manipulative and its enclosing page

· Easy manipulative publishing, sharing and searching
· Repository of manipulatives and educational pages
· Everyone can contribute to the lesson repository
· Manipulative and page management 

· Homework assignment and submission viewing

· Easy embedding in web pages using embed tag similar to YouTube.

· Integrated forum and wiki systems for discussions

· Free
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Figure G1: Overview of GeoSVG
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Figure G2: Overview of GeoSite

Activity G1: Copy an existing manipulative
Step 1:
Go to the GeoSite at http://boar.cs.kent.edu/geosite. Figure G3 below shows the homepage of GeoSite.
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Figure G3: Home page of GeoSite

Step 2:
Enter the user name and password supplied by the teacher.  After you successfully log in, the system will bring you to your home folder, which should look similar to Figure G4.
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Figure G4: Your home folder view

Step 3:
Let’s go to another user’s home folder.  This user, joe, has created many existing manipulatives.  In the address bar, type joe (all in lowercase).  Click the GO button to go to joe’s home folder as shown in Figure G5.
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Figure G5: User joe’s folder view
Step 4:
Click on the Pythagoras name to open the educational page containing the manipulative, as shown in Figure G6.  You may click anywhere else into the row to see a preview of the manipulative.
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In mathematics, the Pythagorean theorem (AME) or Pythagoras’ theorem (BIE) is a relation in Euclidean
geometry among the three sides of a right triangle. The theoremn is named fter the Greek mathematician Pythagoras,

who by tradition is credited with its discovery and proof, '] although knowledge of the theorem almost certainly
predates hirm. The first recorded use is in China, known as the "Gougu theorem"

The theorem is as follows:

In any right triangle, the area of the scuare whose side is the hypotenuse (the side opposite the right angle)

is equal to the sum of the areas of the squares whose sides are the two legs (the two sides that meet at a
right angle)





Figure G6: Educational page view

Step 5:
Click the Dual Panel Mode.  The browser brings up a page similar to Figure G7.  This mode displays two panels of manipulative lists to allow for easy copying into your own folder. 
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Figure G7: Folder view under dual mode

Step 6:
Type joe in the first address bar (on the left), and your username in the other address bar (on the right). Check the checkbox of the manipulative named Pythagoras, and click the Copy button. The manipulative will be copied to your home folder.
Activity G2: Manipulative authoring using GeoSVG

This activity deals with the geometric property in which three points can define a unique circle.  The process in determining the center of the circle by applying bisecting perpendicular lines to the segments between the points.   Once the center is determined, the circle can be generated.  In the following steps, you will create a circle through three points.  

Step 1:
Click My Folder to go back to your home folder.

Step 2:
Click the New Manipulative button. The browser will bring up the GeoSVG geometry manipulative authoring environment, as shown in  Figure G8. 
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Figure G8: GeoSVG authoring environment

Step 3:
Click the Objects List button, as shown in Figure G9.  You may later click the button again to remove this window.  

Step 4:
Click the FreePoint tool on the tool bar.  

Step 5:
Click within the canvas to draw three free points.
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Figure G9: Draw three points using the FreePoint tool

Step 6:
Click the Segment tool to select the segment tool.  

Step 7:
Draw two segments connecting any two free points, as shown in Figure G10.
Step 8:
Select MidPoint from the Tools menu, as shown in Figure G11.  This tool can draw the midpoint of a segment.  Observe the change in the Tool Signature window after you change a drawing tool.

Step 9:
Click the two drawn segments to create midpoints.

[image: image11.jpg]Address O festerd (TRl SRBHiE

@ >> testers> & _Unnamed_New,

Segment( Point , Point )

You are creating a new manipulstive

sl Panel

Fle Edt Vew Draw Toos Transform Measre Objects  Graph

M

o5 Advanced  Staistics

R IR

4

@ = Description

2 Point #
5 Segment #1

Visible





Figure G10: Draw two segments using the “Segment” tool
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Figure G11: “MidPoint” tool in the Tools menu
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Figure G12: Two mid-points were created

Step 10:
Select Perpendicular Line from the Tools menu, as shown in Figure G13.  

Step 11:
Click a segment at its mid-point; a perpendicular line through the segment midpoint will be created, as shown in Figure G14.  Repeat this step for the other segment to create its bisecting perpendicular line. 
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Figure G13: “Perpendicular Line” tool in the Tools menu
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Figure G14: Two perpendicular lines were created

Step 12:
Select the Compass Circle tool from the toolbar, as shown in Figure G15.  This tool creates a circle defined by two points.  Click on the intersection of the two perpendicular lines created in the previous step, and then any one of the original three points.  A circle is created.
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Figure G15: The circle through three free points was created

Step 13:
Drag the free points around.  Observe that the circle can change correspondingly so that it always passes through the free points

Step 14:
Without any object selected, click the P button. A dialog box will allow you to set the width and height of the manipulative. 
Step 15: 
Click the Save button in the top left corner of the browser window.  You will be asked for the manipulative name, as shown in Figure G16.  Enter a name for the manipulative.  Once the manipulative is saved, anyone on the Internet can view it.  
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Figure G16: Save the manipulative

Step 16: 
Click on your username to go to folder view.  You will see the new manipulative is in your home folder.

Activity G3: Page authoring in GeoSite

Step 1:
Open the manipulative you just created in the previous activity by clicking the name of the manipulative. There is an Edit Page button above the manipulative, as shown in Figure G17.
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Figure G17: Page view of the new manipulative and the “Edit Page” button

Step 2:
Figure G18 shows the page authoring environment. In this step, you are going to add some text below the manipulative.  Click the Add HTML Above button at the bottom of the page to add an HTML section below the manipulative, as shown in Figure G19.
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Figure G18: Page authoring environment
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Figure G19: An HTML section added

Step 3:
Click the Edit button above the text. An HTML editor will appear.
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Figure G20: the HTML editor

Step 4:
Enter the text description for the manipulative you just created.  After you are done with the text editing, close the HTML editor by clicking the OK button, as shown in Figure G20. The manipulative page-authoring environment will update, as shown in Figure G21.
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Figure G21: HTML section updated

Step 5:
Click the Save button to save your web page.
Step 6:
Click the Return and View button (or the Go button) to exit the page authoring environment and go back to a normal page viewing mode. Figure G22 shows the page with the manipulative and HTML you created.
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Figure G22: Page with manipulative and HTML

Editing Mathematical Formulas with MathEdit
Presenter:
Wei Su
Site: 
http://wme.cs.kent.edu/mathedit 

Objective:
The participant will investigate the features of MathEdit by creating and editing mathematical formulas.

Background 

MathEdit is a web-based visual interactive editor for mathematical expressions. MathEdit aims to provide the solution and environment of on-line creating and editing mathematical expression for Web applications such as Web-based education system, scientific computing system, and math-relevant communication system. MathEdit offers abundant mathematical templates and customizable graphical user interface for users to enter various mathematical and other relevant expressions intuitively. Visual navigation allows users to jump to and select apropos sub-expression by mouse clicking as well as by key pressing. Various editing mode, WYSIWYG editing mode, MathML editing mode, and Infix editing mode, give users more choices to create and edit expressions more efficiently. Portable API can be used for programmers to embed MathEdit easily into their Web-based application system. Implemented in JavaScript, MathEdit is a totally web-based system, which can run in browser both on IE and Firefox. Some actual systems such as WME and MathPASS, have used MathEdit as their entering mathematical expression tools.

Features

· Totally Web-based tool
· Easy to use, what you see is what you get
· Various editing mode
· Adaptable and customizable 

· Easily to include in your web application 

· Free
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Figure E1: MathEdit Authoring Environment

Activity E1: The First Example 

This activity is a simple hand-on example to demonstrate how to create a mathematical expression with MathEdit (Steps 1 to 7) and how to navigate by mouse click and keyboard in MathEdit (Steps 8 to 10).  Note:  unless otherwise instructed, do not type the quotation marks (“) within these instructions; just type what is contained within them. 
Step 1:
Go to the MathEdit Website at http://wme.cs.kent.edu/mathedit.

Step 2:
Click on the “MathEdit Content Version” link to open the content version of MathEdit.  Wait until you see a small green box in the canvas.  The green box is the current sub-expression.

Step 3:
Enter “x” from the keyboard. The character you entered will replace the green box. 

Step 4:
Expand the first menu on the right of the window (template panel) and click the exponent button (Figure E2). You should get an exponent template ([image: image25.png]


) displayed in the canvas. (Graphical icons represent mathematical special characters and expression patterns. Each item on the template panel expands to reveal a group of related templates.)


[image: image26]
Figure E2: Template panel

Step 5:
Click on the exponent placeholder and enter “3” from the keyboard. You will see the result as[image: image27.png]


. 
Step 6:  
Press the up-arrow key (↑) from the keyboard to select the entire expression.  Enter “+” from the keyboard. The expression will change to[image: image28.png]


. (You can also enter “+” by clicking on the template icon “+” from the template panel.)

Step 7:
Enter “y” from keyboard and click on the root template ([image: image29.png]


) from the template panel. You will see the expression [image: image30.png]


. Select the placeholder on the left of the root and enter “4”. The result should be [image: image31.png]


.
Step 8:  
Practice navigation by clicking the “x”, “y”, “3”, and “4” in the expression.  The mouse click is a kind of navigation method in the MathEdit. Users can select the single operand by mouse click.

Step 9:  
The arrow keys can also be used to navigate in MathEdit.  Select the “y” and press the up-arrow key (↑)  to select the root sub-expression ([image: image32.png]


). Press the down-arrow key (↓)  to select the exponent “4” and then press  right-arrow key (→) to select the “y”. 

Step 10: 
The tab key is the other navigation method in MathEdit.  Repeatedly press the tab key (or Page Up key). You will see that the selected current sub-expression will jump to next sub-expression when you press tab key continually. Try pressing the Shift+Tab key (or Page Down key) continually. The selected current sub-expression will jump with an inverse order. 

Exercise:   Create the root expression of quadratic equation in the MathEdit:  [image: image33.png]



Activity E2: More Operations

This activity will introduce more operations in the MathEdit Content Version. Steps of 1 to 4 create another expression with MathEdit.  Some useful tools will be demonstrated to edit the expression in MathEdit. Also covered is how to edit an expression using short cut keys. 
Step 1:
Open a new browser window, and go to the MathEdit Website at http://wme.cs.kent.edu/mathedit. 

Step 2:
Click the “MathEdit Content Version” link to open the Content Version of MathEdit. Wait until you see a green box in the canvas.
Step 3:
Click the logarithm template ([image: image34.png]logo0



) from the template toolbar. Enter “3” as the base of the logarithm.

Step 4:
Add a fraction template to the placeholder of logarithm. Enter “x” as the denominator and “[image: image35.png]


” as the numerator (“[image: image36.png]


” can be found in the second menu from bottom). The expression should be [image: image37.png]


.
Step 5:  
Select the fraction sub-expression in the editing area and click the cut tool icon ([image: image38.png]


). The fraction sub-expression will be cut and replaced by a placeholder. Enter an exponent template to current placeholder. Select the placeholder on the exponent part of the exponent and click the paste tool icon ([image: image39.png]


). The expression will change to [image: image40.png]log, ol



.
Step 6:  
Select the “3” at the base of logarithm and press the Delete key from the keyboard. The placeholder will replace the number “3”.
Step 7:  
Experiment with the undo and redo function by clicking the Undo tool icon and Redo tool icon in the toolbar.
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Figure E3: The name and short cut key of tools and templates

Step 8:  
Move your mouse over a tool icon in the toolbar, but don’t click on it. After several seconds you will see the tool name and short cut key.
Step 9:  
Move your mouse over a template icon in the template menus, but don’t click on it. You will see the template name and short cut key for this template. If you want to see all the names and short cut keys of the templates, please go to the web page:

http://wme.cs.kent.edu/mathedit/matheditAPI/mathedit/shortcut.html.

Step 10:  
The previous steps introduced how a user can edit the expression only by using keyboard. The following is an example to show you to create the expression [image: image43.png]


 just using the keyboard. Press these keys with sequence: 

Alt+r, x, Shift+6, Tab, 2, Up Arrow, +, y, Shift+6, Tab, 2, Tab, Tab, 3. 
Exercise:  Use keyboard to create the expression[image: image44.png]x+1



. Please write down the key names with sequence you pressed for creating the expression:
                   __________________________________________________________.

Activity E3: Presentation Version and Infix Version 
The previous activities are based on the MathEdit Content version. It is suited for use in applications that compute the math expressions, such as web-based computer algebra system, web-based computer geometry system, and web-based education system. While the MathEdit Presentation version can be used to edit complex structure expressions to be displayed or typeset such as web-based electric paper submission system and educational or scientific chat system. The MathEdit Infix version lets users enter the infix of mathematical expression and produces the MathML content and MathML presentation, provides a tool for those who are familiar with infix input.   Steps 1 through 4 introduce the presentation version, and steps 5 through 7 introduce the infix version.

Step 1:
In a new browser window, go to the MathEdit website at http://wme.cs.kent.edu/mathedit. Click on the “MathEdit Presentation Version” link.

Step 2:
Enter “x” from keyboard and click the template icon of[image: image45.png]


 in the last template menu to add a subscript. Choose the placeholder of the subscript and input “1”. 
Step 3:
Select the “x” and click the template icon[image: image46.png]oe



in the last template menu. Choose the placeholder above the “x”. Find the template icon in the fourth template menu and select the arrow. After completing this step the expression should be [image: image47.png]


.

Step 4:
Select the whole expression and add the icon ± from the first template menu. Type  “y” from keyboard and you should get the expression [image: image48.png]


. 

Step 5:
Go to the “MathEdit Infix Version” from the MathEdit Website (http://wme.cs.kent.edu/mathedit).

Step 6:
Replace the contents of the input box to “x/2-x^2”. Observe the displayed expression when you entered the infix expression. You will see the displayed expression change synchronously with the infix you entered. 

Step 6:
Replace the contents of the input box to “root(PI,x)/3<INF”. You will see the expression showed in right figure in Figure E4.
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          Figure E4: MathEdit Infix Version

Activity E4: Customized MathEdit Interface

It is well-known that if an educational tool becomes more complex than the educational content, tool usage can become a distraction that will hinder student performance and motivation. The key in MathEdit to solves this usability vs. complexity issue my making the tool easily extensible to add functionality and customizable the interface to suit the needs of different user groups. The MathEdit API (Application Programming Interface) Library, supported by a set of JavaScript functions, allows applications to create an editor instance, set any initial expression in it, configure its template palette, and set/retrieve the MathML code it contains. There are two methods of applying MathEdit into interactive web: in-page frame and pop-up window.

Step 1:
Go to the the MathEdit website at http://wme.cs.kent.edu/mathedit and select the link “Embedding MathEdit in a Web page”.

Step 2:
You will see two different MathEdit interfaces.  Example 1 (on the left in Figure E5) shows an embedded MathEdit with all toolbars and template panels. Example 2 (on the right in Figure E5) shows an embedded MathEdit with only two tool icons and parts of templates. 
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Figure M5: Embedding MathEdit in a Web Page

Step 3:  
On the middle of the page you can find the following links: “Customization Result1”, “Customization Result2”, “Customization Result3” and “Customization Result5”. Open the links and you will see four different appearances of MathEdit for different purposes.
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Figure E6: Customization Result

Step 4:
Go back to the MathEdit website at http://wme.cs.kent.edu/mathedit and click the link “Openning MathEdit in a pop-up window”.

Step 5:
Click the “New Math Expression” link and a new pop-up window will appear. After the window is finished loading, enter a math expression in the pop-up MathEdit, such as[image: image57.png]


. After you finish editing the expression, click “Return to the main window” button at the bottom in the page. The pop-up window will be closed and a message will appear to show MathML Content code of your entered expression. Click “ok” to continue.

Step 6:
You will see the expression has been added into the main window.  Click “Edit Math Expression” and the MathEdit will pop up again. Try modifying the expression and then click “Return to the main window”. You will see the expression in the main window has been changed.

Step 7:
Click the “Get MathML Content Code” and you will see MathML Content code in the message box. Click the “Get Infix Code” and “Get MathML Presentation Code” to get the Infix code and MathML Presentation code.

Activity E5: Usage Examples

To demonstrate the use of the MathEdit API, let's look at two examples: a sample WME page for graphing an equation entered by the user, and a Web-based test system for answering math questions. 

Step 1:
Go to the MathEdit website at http://wme.cs.kent.edu/mathedit.  Click the link “Curve Plotting”.

Step 2:
Click the icon [image: image58.bmp] to open a MathEdit window. For plotting a function graph, enter an equation such as “y=sin(x) +cos(x)” or “y=x3+5”. Click the “Return to the main window” button to close the MathEdit window and return to the plotting page (Figure E7).

Step 3:
The expression you entered is on the input box. Click “plot” button to plot the graph about the equation. Figure E7 shows the plotting result.
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 Figure E7: Plotting User-Entered Equations

Step 4:
Go to the MathPASS website (http://www.math.kent.edu/~wsu/mathpass/v080420).

Step 5:
Click the “Practice” link to open the practice page.  

Step 6:
Select “Chapter 1” from Chapter select box.  Select the “20.Integer Exponents 4”, “76.Simplifying Rational Expressions 1” and “104.Simplifying Square Roots” from problem types available. Click “Generate Worksheet” to open the practice page.

Step 7:
Try to answer the question. Enter the answer for the question and click “Check Answer”. If the answer is not correct, try entering another answer and check again.

Step 8:
Click “Next” and enter the answer for the second question. Click “Check Answer” to see whether the answer is right.

Step 9: 
Click “Next” to go to the third question. For this question you can enter “sqrt(x)” to get[image: image61.png]


 . Enter the answer for this question and click “Check Answer”.
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Figure E8: Answering questions with MathEdit in MathPASS

Assessing Student Work with DMAS

Presenter:  
Saleh Al-shomrani 

Website: 
http://wme.cs.kent.edu/dmad/
Objective:
The participants will learn features of DMAS assessment system,  search the DMAD bank for questions, import/export questions to and from the assessment system, and manage assessments. 

Background

The assessment system (DMAS) is a Web-based Distributed Mathematics Assessment System that can be of great value to teachers and students of mathematics. The assessment system provides an efficient, effective and systematic way to support the assessment needs of mathematics education and a platform for teachers at different schools to contribute and share assessment materials. It utilizes distributed databases and Web technologies to achieve these functions. It also helps mathematics teachers to quickly and easily author, edit, administer and manage tests. Teachers can also import materials, share questions with other teachers (same or different schools). Figure A1 shows an overview of the DMAS assessment system. 

[image: image63]
Figure A1: DMAS Assessment System Structure

Features

· DMAD, the core Distributed Mathematics Assessment database

· TMAD, Teachers Assessment Database

· SMAD, the School Assessment Database
· DMAD is designed to work as one distributed database while providing power, unity, and convenience at each participating school. The system helps create, revise, administer, and grade exams that can contain various types of questions: multiple choice, true/false, extended (essay) questions, short answers, matching, and fill-in-the-blank.
 SHAPE  \* MERGEFORMAT 



Figure A2: Assessment System Levels

· The assessment system consists of local databases at individual school websites. Each local database collects assessment questions contributed by teachers in a particular school to be used and perhaps shared with other teachers from the same or different schools. 

· Teachers can use the powerful search engine (DMASEngine) to search for assessment questions. Search can be narrowed by subject, topic, grade-level, question type, keyword, and author.

· Test authoring tool for teachers, online tests, real-time grading and results administration, comprehension diagnoses and links to remedial materials. 

· A teacher can monitor all students from the teacher terminal in real-time and interact privately with one or more students via Teacher-Student Interaction Mechanism (TSIM) as instant text-messaging provided by the assessment system. Students are provided a help button to request assistance from the teacher.
· The system supports an accumulative submission of test questions so that in case of loss of power to a laptop, closing browser window by mistake, and so on, a student can retake the test, after authorization from the teacher, from the point where she stopped before the problem occurred.

· Completely Web-based.

· Free!
Although developed as a sub-system of WME (Web-based Mathematics Education), the assessment system (DMAS) is an independent web system easily interfaced to any web page through a well-defined interface. This assessment system is an open system implemented with standard web/Internet and can easily interoperate with other online systems.

Activity A1: Navigate/Search the Assessment System
Step 1: 
Go to the assessment system website at http://wme.cs.kent.edu/kimpton/assessment/. Figure A3 below shows the homepage of the assessment system, DMAS.

Step 2: 
Use the username and password provided by the presenter to log into the system. After you successfully log in, the DMAS system will bring you to the main page.
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Figure A3: Home page of the Assessment System
Step 3: 
Take a look at available options: 

· "Make A New Test": to create a new assessment test.

· "Manage Tests": to manage your assessment tests such as editing a test, adding or deleting questions, setting test scores, publishing a test, grades administration, etc. 

· "Make A New Homework Assignment": to create a new Homework Assignment.

· "Practice Questions": to practice some questions.

· "Manage Homework": to manage your Homework Assignment.

· "Search/Browse DMAD Question Bank": you can use DMASEngine to search for assessment questions or browse DMAD Bank.  
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Figure A4: Assessment System Main Page

Step 4: 
Click on "Search/Browse DMAD Question Bank" to search for assessment questions or to browse the DMAD question bank. You can search for lesson text or keywords (leave blank to search for anything) and choose where to search for questions: in your school only or the whole question bank from all participating schools.     
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Figure A5: Assessment Search Page

Step 5: 
To narrow your search, click the "Advanced search" link.  The advanced search can search by category, grade, or question type.  Multiple options from same category are allowed. 
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Figure A6: Search Result Page

Step 6: 
In the Search Result Page, you can see the questions resulting from the search, their types, and authors. Authors may edit or delete their questions, in addition to the viewing and importing options available to everybody.  After you import a copy of a question then that's yours! You can edit, change, delete, or even export it later to the assessment bank as a new question.   
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Figure A7: Question View Page

Activity A2: Creating an Assessment Test

Step 1: 
After login and from the Assessment Main Page, click on "Make a New Test" to create a new assessment test.
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Figure A8: New Test Form

Step 2: 
Enter a test name and click OK.  The program will bring you to a new test page, as shown in figure A9.
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Figure A9: New Test Page

Step 3: 
Click "Add New Question" to create new questions with a specific type, and click the "Continue" button.
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Figure A10: New Question Forms with Math Formulas  

Step 4: 
Enter the question in the box and use any of the buttons listed. For example, to enter a root (solution) for a quadratic equation, click on "add (infix) formula" button and enter the infix in the appearing box or click on "use math editor" to use an external Math editor to enter Math expression.

Step 5: 
To include a manipulative or geometric graph using an external WME geometric editor (GeoSVG) in a question, click on "create graph/manipulative" button to create/draw your own geometric graph or click "import graph/manipulative by URL" to enter the manipulative URL and the graph will be automatically included.
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Figure A11: New Question Forms with Geometric Graph 

Step 6: 
You can also use upper links "Search DMAD Bank" or "School Assessment Pool" to search for questions, view questions, or click the link "import", along with each question, to import questions to your new test. 

Step 7: 
From the New Assessment Page, and after you are done with creating or importing questions to your test, click the "DMAD Home" link on the top to return to the DMAS main page.

Activity A3: Managing an Assessment Test

Step 1: 
On the DMAS main page click the "Manage Tests" link to manage your assessment tests.  Commands such as renaming/editing/deleting a test, adding, viewing, editing, or deleting questions, setting test scores, publishing a test, and grades administration are available. 
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Figure A12: Manage Tests Page

Step 2: 
In the Manage Tests page, you can see the questions, their types, and authors. You can click on the links under action to view, edit or delete a question. You can select questions to export to the assessment bank by selecting the checkboxes and clicking the button "Export to DMAD".
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Figure A13: Export Questions to the Assessment bank

Step 3: 
Select the category (Algebra, Geometry, etc.), grade level, export location, author's name, keywords, and comments. Click the "Continue" button to export.   

Step 4: 
After you have completed editing your test questions and the test is ready, click the link "Set Test Scores" to choose a test display type and set scores for each question. 

[image: image78.png]hitp:/fwme.cs.kent.edu - MagicMath - Prepare Assessment .... (= |[B][X]

Prepare Assessment Test

Display questions by:
A given order only. (Under construction)
All questionsfoptions are in Random order. (Under construction)
© Random questions, Non-Randorn options




   [image: image79.png]Score: [10

Q : Estimate what fraction of the following shape is
shaded. What Fraction?

Answer:
Score: [10
Q : Estimate what fraction of the following shape is
shaded. What Fraction?
Answer:
Score: [10

Q : Estimate what fraction of the following shape is

shaded. What Fraction? @

Dore





Figure A14: Prepare Test Page

Step 5: 
From the Manage Tests page, click the link "Publish Test" to publish and display the test to students so that they can take the test. 

Activity A4: Assessment Test and Grades Administration

Step 1: 
After publishing the test and making it available to students online, students can go to your test page.  Every teacher has a unique page, and the link will look similar to: http://wme.cs.kent.edu/kimpton/assessment/userid.php.  Students can see the test given by their teacher immediately.

Step 2: 
Students may click on the test link, enter their names, and then wait for authorization from their teacher. This way the teacher can avoid problems of the standard login systems in which students may forget their user ids or passwords.  
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Figure A15: Student Login Form

Step 3: 
On the “Manage your Tests” page, the teacher can now click on the "Teacher Control Panel" (TCP) icon to open the test control window displaying students waiting for authorization to take the test. Click the checkboxes beside student names and click "Authorize/Retake" button to give students authorization to take the test.  The "Remove" button will delete unauthorized names from taking the test.
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Figure A16: Teacher Control Panel (TCP)

Step 4: 
The authorized students will see a pop-up button "Start Test".  Click this button and go to take the test. A student can view all test questions on one page or click the "one question per page" link at the top of the screen to see one question at a time. "Question quick links" at the top go directly to individual questions. Student click "Post my answer for this question" to submit the answer for a question. 
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Figure A17: Student Test Page

Step 5: 
The teacher can monitor and see all student grades in real-time while students taking the test. From the "Manage your Tests" page, click on "Grades Administration" link.  From the pop-up window, select a test name and a display method (by student name or by question).  From there you will see the real-time automatic grading, statistics, percentages, and who got the answers correct or incorrect.    
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Figure A18: Grades Administration

Step 6: 
The teacher can monitor all students from the teacher terminal in real-time to interact privately with one or more students via the Teacher-Student Interaction Mechanism (TSIM) as an instant text-messaging feature provided by the assessment system. Students can click the help button to request teacher assistance.
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Figure A19: Teacher-Students Interaction Mechanism

The WME Model Site 

Presenter:  
Dr. Xiao Zou 

Site:
http://boar.cs.kent.edu/WME/ModelSite/
Objective:
The participants will learn features of the WME Model Site by creating and organizing online courses and topic modules, utilize the WME Model Site in their practical teaching activities through using and customizing WME Lesson Pages. They will also have an overview of how WME Model Site integrates the work of other WME sub-projects like MathEdit and GeoSVG.

Background 

WME is developed as a modern web-based system that fosters a new paradigm for creating, customizing, and sharing interactive mathematics education materials online. By an innovative combination of standard web technologies and by creating powerful web-based tools, WME can deliver classroom-ready lessons that are interesting, inquiry-based, and interoperable. The WME Model Site is a pilot project to conduct classroom trials of the WME system to measure its feasibility, practicality, effectiveness, and usability. It also serves as a topic, lesson, and manipulative resource to help teachers retrieve and customize useful teaching materials from the web.  The WME Model Site was developed using PHP, JavaScript, XSLT, MySQL, MAXIMA, and GNUPlot.

Features

· Entirely web-based, no client-side software installation required.

· Creating Lesson Page requires no programming capability. WME Lesson Pages are purely written in MeML and XHTML.

· Lessons can be easily exported to any school site.

· Lesson pages are adaptable, interoperable, and customizable.

· Flexible interface.  Page customization is per-class, per-teacher, per-module, and per-lesson. The customizable contents include text, image, manipulative, expression, and interactive mathematical graph.

· Dynamic mathematics computation and easy mathematical graph generation.

· Lesson page can be displayed in three different modes (student, teacher, and customizing) in order to satisfy different user requirement.
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Figure M1: Screen Shot - Build Online Curricula
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Figure M2: Screen Shot - Customizing 3D Math Graph

Activity M1: Register Account

To complete the remaining activities, you must register a teacher account with the WME system. 

Step 1:
Go to WME Model Site at http://boar.cs.kent.edu/WME/ModelSite/.
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Figure M3: Access WME Model Site

Step 2:
Click the “Teacher” item in the menu navigation. You will see the login page as shown in Figure M3. Then click on link “register” at left side. You will see the registration form that only requires a few items, shown in Figure M4.

[image: image92.png]/... KIMPTON MIDDLE SCHODL
et —————)

Home Classes Overv

Tools Assess Help

WME Teacher Account Information:

UsERID: jstewart
Your Password: Jrase
Confirm Password: Jrase
New Teacher,
Teacher Information:
it M
Please fill in account information in First Name Janes
order to user WME for your classes. Hiddle Narme
Last Name: Stewart
E-Mail jstewan@cs kentedu

|=

|z°





Figure M4: Registration Form

Step 3:
Fill out the registration form and click on the “Create Account” button. A sample registration is shown in Figure M4. Please use your own name to avoid duplicate user name. If registration is successful, you can  log in automatically as a teacher and see the entry page for course management.

Activity M2: Browsing WME Model Site

Step 1:
Click on the top menu item “Overview”. This will display an overview of all topic modules and lessons coming with WME Model Site in the category of Standard Area. You will see the page shown in Figure M5.

Step 2:
Each Standard Area contains topic modules. Each topic module contains a group of lessons. Figure M6 shows the topic modules and lessons in standard area “Numbers and Operations”

[image: image93.png]/.. KIMPTON MIDDLE SCHOOL
et —————)

i

Home Classes Tools Teacher Assess Help

Data Analysis and

Algebra oid

Measurement  Number and Operations  Problem Solving





Figure M5: Standard Area
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Figure M6: Topic Modules and Lessons

Activity M3: Teaching through WME Model Site

Now, let us take a class step by step and learn how to use WME Model Site in an actual teaching activity.  WME online curriculum is organized in a four-layer hierarchical structure. 

Class → Topic Module →Active Lesson → Lesson Page

Step 1:
Click on the “Classes” link. You will see the page shown in Figure M7. We have already created two classes – 6th Grade Math with Mrs. Dorene Ellis and 7th Grade Math with Professor Paul S. Wang. 

Step 2:
Click on the “6th Grade Math” link to access the page listing all topic modules for that class, as shown in Figure M8.

Step 3:
Click on the topic module Number Relations to see the lessons.  

Step 4:
Click the lesson Solving Equations.  Figure M9 shows the lesson displayed.  
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Figure M7: Taking Class
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Figure M8: Modules for Class 6th Grade math
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Figure M9: Active Lesson: Solving Equations

Step 4:
Every Active Lesson is composed of one or more Lesson pages. For example, the current lesson contains three lesson pages. Each of them is a part of a whole story. You can only view one of them at a time. To switch among lesson pages, click on the number “[n]” at the bottom-right corner of the page. You can also use keyboard by pressing “Ctrl”+ “→” or “Ctrl” + “←” to switch to right page or left page. The class navigation is shown at the up-left area.

Step 5:
The current lesson teaches students how to solve equations. Lesson page 1 introduced the basic theory of HOW. Switch to lesson page 2 by clicking on numbered link “[2]”. Here is a wonderful interactive manipulative through which students can experiment how to solve an equation step by step all by themselves.

Step 6:
Click on the button “Start”. The lesson shows the expression as step 1. You can then enter a number in the input box located before buttons “Add”, “Minus”, “Multiply”, and “Divide”. Then use these buttons to apply the operation to the expression. For example, enter a number 3 and click button “Add,” which will add 3 to both sides of expression. 

Exercise:
Experiment with the solving equation page. One correct way to solve the expression is shown in Figure M10;



(1) Enter the number 5.65, and then apply “Minus” to the expression



(2) Enter the number 4.2, and then apply “Divide” to the expression
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Figure M10: Solving Equation Step-by-step

Activity M4: Preparing Class Curriculum

In this hands-on practice, you are going to create a class curriculum.  Collecting some topic modules for the course creates a class curriculum. Choose what you think might be useful into the new course all by yourself.  You can then customize or enhance the lesson page to meet your specific requirement.

Step 1:
Click on the top navigation menu item “Teacher”. Then use your user ID and password you just created to log into WME Model Site. 

Step 2:
The course management page lists several tasks you may use most frequently. Click on the first task “Set Up A New Course Or Manage My Existing Course”.  Then click on the button “Set Up New Course” in the next page. You are going to see a form shown in Figure M11.
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Figure M11: Create New Course Form

Step 3:
Let us use “Stewart Math” as our Official Class Title, leave Nick Name blank, and put “4 credits” in Course Description box. I suggest you use your own name instead of “Stewart” to avoid messing up your course with the sample course. (
Step 4:
Click on the button “Create New Course”. You will return back the to course management page with your new course listed. From there, you can create more courses by clicking on button “Set Up New Course”, or you can customize a course by clicking on the new course name. Figure M12 shows the page for Course Customization.
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Figure M12: Course Customization

Step 5:
The modules for courses are divided into two groups: modules chosen for your course and modules excluded from your course. Click on the check box before each module and then click on the [image: image101.png]


or [image: image102.png]


 button to move modules between two groups. This time, let us choose the following modules – “Advanced Math”, “Length and Area”, “Number Relations”, “Percentage”, “Probability”, and “Proportions”.  After that, you can use up and down buttons to adjust the order of included modules.

Step 6:
The modules you can choose now are all WME Standard Modules. This module set can be extended in two ways.  The WME Model Site publishes new modules and lessons. The other extension is an online authoring tool to create new lessons for it, or pick up old lessons from any existing module and add them into the new one. 

Step 7:
Click on any module name to bring up the Module Customization page, similar to the Course Customization page. Here is a suggested list we may use in later hands-on practices.

	Module
	Lessons

	Advanced Math
	What Is Function

	Number Relations
	Solving Equations

	Percentage
	Dinning Out, Percent and Pizza, Percent and Dollar

	Probability
	Combinations , Rolling Four Numbered Cubes

	Proportions
	Serving Apples, Another Look at Serving Apples


Activity M5: Page Customization – Manipulative

In this hands-on practice, we are going to customize the page “Dinning Out” in the module “Percentage”. 

Step 1:
Starting from the page shown in Figure M9. You should have already added “Percentage” module into your course in last hands-on practice. Click on the module “Percentage”, and then click on lesson “Dining Out”. Again, you should have already added this lesson into your module. Figure M13 shows the lesson we get.
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Figure M13: “Dinning Out” Lesson

Step 2:
This lesson has three lesson pages. Lesson page 1 contains some introduction text, an image of desert, and a restaurant order menu which is actually a manipulative – “MealOrder”. Lesson page 2 contains another instance of same manipulative. So you can see a second order menu which generates exact same display as lesson page 1. Lesson page 3 contains an exercise. They are all customizable content.

Step 3:
Since you login as a teacher, the lesson page is displayed in “teacher” mode. So you can find a customizing link on the top-right of page. Click on “Customize This Lesson”. You will see a pop-up window contains same lesson, but it is displayed in “customize” mode. Figure M14 shows the content of customizing window.
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Figure M14: Customizing “Dinning Out”

Step 4:
Move your mouse around.  You will find customizable content will be highlighted when you put mouse over it. Now, highlight the manipulative just as Figure M14 does. Click on any part of the manipulative, you will see a manipulative edit form shown in Figure M15.
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Figure M15: Customize Manipulative – “MealOrder”

Step 5:
In form, let us change the “Chicken Noodle Soup” to “Vegetable Soup” and change its price from 1.95 to 3.95. If you want, you can change any item in the order menu. You can also change the waitress image to any image you have. Click on the button “Preview” of manipulative edit form. The form will be closed and you will see the changes have been made to your lesson page immediately.

Step 6:
Click on the button “Done” at the bottom-left of customizing windows. The window will be closed and you will see the changes having been made to your lesson. If you click on the button “Cancel”, customizing window will also be closed. But any change you just made will be lost.

Step 7:
Test your new manipulative in lesson page 1. Order two pieces of “Vegetable Soup”. You will see the total price is updated just as you want – “7.9”. Switch to lesson page 2 by clicking on the link “[2]” at bottom-right. You can find any change you made to previous manipulative does not apply to the manipulative in lesson page 2. This is correct because manipulative is implemented as object. Two instances of same manipulative in same lesson are actually independent with each other.

Step 8:
Try to customize the introduction text and the desert image to see other types of customization.

Activity M6: Page Customization – Exercise and Question

In this practice, we will learn how to customize exercise and questions

Step 1:
Still in the lesson – “Dinning Out”. Click on the link “Customize This Page”.

Step 2:
When the customizing window appears, right-click on any blank area in the lesson page 1. A pop-up menu will appear. Let us choose item “Insert Exercise”. Then a short form will ask the name of exercise. Just name our new exercise as “My Exercise” and click button “Preview”. A new exercise with no question will show at the bottom of current lesson page. Figure M16 shows the change we made to the lesson. You can add only one exercise to each lesson page. If you want to delete the exercise you just added, simply highlight the exercise’s name, right-click on the exercise, and choose item “Delete This Exercise” from the pop-up menu. You may have noticed that there is already an exercise in lesson page 3. You can add/delete question to/from it. But you cannot delete that exercise because it is not permitted to delete original exercise in the meaning of “Customization”.
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Figure M16: Add Exercise To Lesson

Step 3:
Click on the button “Add Question”. You will see the “MeML Add Question Form”. In this form, let us change the Question Type to “Verify”. The form will change the view for each different question types. In the text box under label “Question Text”, please type in string “How much is 20% of total cost?” Then click on the button “american.total”. A string “american.getProperty('total')” will be displayed in the text box under title “Expression:”. In this text box, move the cursor to the end of the string and type in “*0.2” to finish the expression. Finally, you got a display like what is shown in Figure M17.


Here are some explanations to this form. A question of type “Verify” is composed of two parts: 1) question text; 2) an expression which is used to verify if student’s answer is correct or not. The expression should be built on the base of in-page objects. These objects, especially in “Dinning Out” lesson, are two manipulative instances in lesson page 1 and page 2. “american” is the identifier for the instance in page 1 and “italian” is the identifier for the instance in page 2. If you are not sure, you can dot your mouse on the manipulative for a while, a small tip text will appears under your mouse to show the identifier of that manipulative instance. “american.total” is a property of manipulative, which record the total price of user’s order. Apparently, this value multiplied by 0.2 is the correct answer to our question.
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Figure M17: Add Verify Question to Exercise

Step 4:
Click on the button “Preview” to add new question to the exercise. You will see the question is appended to the end. If you want to make more change to your question or any other question in the lesson, just highlight the question, and press mouse left button once. You will see the edit question form.

Step 5:
Add another question, this time we choose question type – “Multiple Choice”. Type in “Suppose we want to give 10% of total as tip. If we order 1 Garden Salad, 1 Club Sandwich, and 2 Apple Pies, how much is the tip?” as question text. In the text box for answer box, type in “1.2” as first choice, then click on button “Add Choice”. The new choice will appear under group title “Choices”. Repeat the operation to add two more choices “1.17” and “0.17”. The form should be like what is shown in Figure M18.
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Figure M18: Add Multiple Choice Question to Exercise

Step 6: 
Click on “Preview” button to close the form, and click on the button “Done” at the bottom to make the change effective to our lesson. You can now test your new questions. The lesson should be looked like Figure 19.

[image: image109.png]Quantity  Item Amount

[ Vegetable Soup (3.95)
Garden Salad (2.45) 2.45

Club Sandwich (3.95) 395
All Beef Burger (3.25)
Double Chocalate Cake (2.95)

Apple Pie (2.65) 530

Clear Entries Total: 11.70

My Exercise Check Student Answer
1. How much is the 20% of total? || Checkit ]

2. Suppose we want to give 10% of total as tip. If we order 1 Garden Salad, 1 Club Sandwitch, and
2 Apple Pies, how much is the tip?

a Oz
B, O 117
c Ooa7

Lesson Pages: [21[2103]





Figure M19: Customized Exercise and Questions


You can follow the previous step to customize the exercise on lesson page 3. The only difference is you cannot delete original exercise.

Activity M7: Mathematics Computation

In this activity, we will do some calculus based on in-page expressions and see how mathematical graph is generated.

Step 1:
If you are still in lesson – “Dinning Out”, click on the button “Go Back” to jump to page for module customization. Click on the button “Go Back” again in that page will lead you back to course customization page.

Step 2:
Click on module “Advanced Math”. You will see there is only one lesson – “What Is Function”. If you have not added this lesson to your module, this is the time to do it. Click on the lesson “What Is Function”. Then switch to lesson page 2 by pressing keyboard “Ctrl”+“→”. You will see the lesson page 2 shown in Figure M20.
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Figure M20: Mathematics Computation

Step 3:
There are several mathematics expressions in this page, but only one –“
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” is editable by student. Let us assign a value to variable “x” and evaluate this expression to see the result.

Step 4:
Click in the input box following “ x = ”. A math editor window will appear as shown in Figure M21. This is a tool created by Su Wei and it is integrated into WME Model Site.
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Figure M21: Math Editor

Step 5:
Using the math editor to create an expression 
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. If you don’t know how to use the math editor, here is a simple way. Just type in infix notation “1/x” in the input box: [image: image114.png]




Then click on the button following this input box. You will see the formal display in math editor window.

Step 6:
Click on the button “Return to the main window”. The math editor window will be closed and your expression will be displayed as an assignment to variable x.

Step 7:
Click on the link “Evaluate F(x) As:” The computation will be sent to Maxima server and the result 
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 will be displayed. Not just variable, if your click on the expression itself, you will find this expression can also be changed. You can try to change our expression to sin(x) or something else, and evaluate it again to see the result. 

Step 8:
Click on the button “Draw 2DAnimate Graph”, an animated graph for expression 
[image: image116.wmf])
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 will be displayed. “t” is the animate variable and it takes value from range [1, 4].

Step 9:
Switch to lesson page 3 by clicking on numbered link “[3]”. There is an interactive math graph in this page. Click on the button “Draw 3D Graph”. Figure M22 shows the result.
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Figure M22: Interactive 3D Math Graph

Step 10:
You can try the tool buttons located at right side of our 3D graph to change the view port. The tools include “zoom-in”, “zoom-out”, “move up”, “move down”, “move left”, “move right”, “rotate left”, “rotate right”, “rotate up”, “rotate down”. You can also change the range of X, Y, or Z axis to see the different part of graph. These tools are very helpful for student to understand the properties of functions. Here are two special graphs.
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The first graph is obtained by rotating the graph along x-axis and finally is viewed from the top. The second graph is obtained by rotating the graph along z-axis until the viewing angle is 0°. The default viewing angle is 45°.

Activity M8: Page Customization – Expression and Math Graph

The lesson “What Is Function” contains several expressions and math graphs. They are actually co-related with each other. For example, in the lesson page 1, the first graph is bound to first expression sin(x), the second graph is bound to the second expression x. In fact, every math graph must be bound to at least one expression. Now, let us see how to customize our lesson to generate different display and make it more suitable to your teaching requirement.

Step 1:
Click on the customizing link “Customize This Page”. You will find all expressions are customizable no matter they are editable to student or not.

Step 2:
In lesson page 1, highlight the first expression sin(x) and make single click on it. The math editor window shows up again. You can use it to change our expression to something like cos(1/x). After you close the math editor window, you will see the expression is changed and the math graph bound to the expression is updated immediately. Furthermore, there is an extra form displayed through which you can setup two properties of our expression. Property “visible” decides if the student can see the expression or not. Remember, no matter how to set its value, the expression is always visible when the page is displayed in “customizing” mode. Property “editable” decides if student can edit this expression when they take the lesson. Here, let us just simply click “Preview” button to view the changes.
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Figure M23: Math Graph Property Form

Step 3:
Next, let us try to customize the graph itself. Highlight the graph which is bound to expression cos(1/x) and click on it. You will see the “MeML Math Graph Property Form” as shown in Figure M23.

Step 4:
You will see the Graph Type is “2D”. Click on the drop-down button behind “Graph Type”. You can see there are four graph types in total – “2D”, “3D”, “2DAnimate”, and “3DAnimate”. Remember, different graph type requires different number of variables in bound expression. 2D graph require one variable. 3D and 2DAnimate graph require two variables. 3DAnimate graph requires 3 variables. You can only choose the graph type that match the expression.

Step 5:
In the group “Source Expression”, you can change the bound expression. Current expression cos(1/x) and its identifier “exp1” are displayed. You can change it by selecting a different expression identifier. Let us open the drop-down menu for “Expression ID:” and select “exp5”. You will see the expression 
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 is selected.

Step 6:
Next, change the X-axis Range to “-4..5” and Y-axis Range to “-2..10”, change the Width property in group “Other Properties” to “400”, change the Height property to “400”, keep the Auto Update property unchanged, and change Interact to “Yes”. At last, click on “Preview” button to see the change. The resulting graph is shown in Figure M24.
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Figure M24: Customized Math Graph

Step 7:
Click on button “Done” to save the change. Now let us see what happened to our lesson. We know expression 
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 with identifier “exp4” is editable to student. Switch to lesson page 2, click on this expression and change the expression to
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 in math editor window. The infix notation you can use is “cos(x^2)”. Then click on button “Return to the main window” to close math editor. Last, let us switch back to lesson page 1. You will see the math graph is updated for our new expression immediately.

Activity M9: Page Administration

In this activity, we will learn how to submit exercise as student and how to check students’ answers as teacher.

Step 1:
Click “Log Out” in the side navigation menu if you still login as teacher. That will bring you back to home page of WME Model Site.

Step 2:
As student, you can click on the link “Begin today’s class” to see a list of classes as Figure M7. The list should include the class you just created at the top. Click on your class name and follow the links of module –“Percentage” and lesson “Dinning Out”. You will see the customized lesson as you have done in Activity 5. 

Step 3:
In the lesson page 1, let us put an order as 1 Garden Salad, 1 Club Sandwich, and 2 Apple Pies. The total should be displayed as 11.70. 

Step 4:
Next, you can answer the two questions in “My Exercise” as student. When you finished, put your name in the input box after “Student Name:” and click on the button “Submit Your Answer”. A message should notify you that the answer is submitted.

Step 5:
As a teacher, usually you should go through step 1 and step 2 with students to begin your lesson. After student submit exercise. You can check the student answer immediately through “Page Admin”. Click on the “Page Admin” which is located at the top of class navigation menu. You may have to scroll up your window to see it. 

Step 6:
Page Admin requires authentication as teacher. Use your user ID and password to log into WME Model Site. Once you login, you will jump to the customized “Dinning Out” page directly, which display the content exactly as Figure 19. Click on the button “Check Student Answer” beside “My Exercise”. A pop-up window will appear and it shows all students’ answer to every question one-by-one. A possible view of answer check window is as Figure M25.
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Figure M25: Answer Check 

Step 7:
Close the answer check window and come back to “Dinning Out” lesson in “teacher” mode. You should find out that one more menu item “End Page Admin” appears in “side navigation menu”. Click on “End Page Admin” will bring you back to “Dinning Out” lesson in “student” mode. Since you have login once, next time when you want to do Page Admin, you will jump to the target lesson page in “teacher” mode without go through authentication again.
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