The Who, What, Where, When, Why, And How Of Using Technology In The Mathematics Classroom To Help Students Understand Mathematics.
I. One computer and large display in the classroom for instruction purposes.

How can you organize your classroom to use technology?- It would be set up at the front of the classroom so that everyone could see what was taking place on the projector. Use the computer to show the notes.  Or use it to display applets that have to do with the concepts being taught.  

Who works with the technology? Almost always the teacher would be using this technology.  On a rare occasion the teacher may allow students to use it to try things.

How is it used?- The computer and display would probably be connected so that the students can see what is happening on the computer.  This can be used to show a PowerPoint of the notes or online activities and applets that can help the students gain a better understanding of math.  During a presentation to increase the effectiveness of a presentation, help students visualize mathematics, as well as keep the attention of students during lectures and presentations.  I would use the computer and the large display to show my students more visual aids.  Instead of drawing stuff, say for geometry on the board, I would use Geometers’ sketchpad in order to show better examples.  I would also use it to demonstrate different applets.  Basically, my intentions would be to show more visual aids so that the students can have a better understanding of what’s going on and they can get more interested in the topics. The computer will be used to show different ideas and to help the students understand different topics that might be hard to explain on the board. This means using different applets from the web or using different programs like geometers sketchpad to show different shapes and properties. Another thing that the computer will be used for is maybe bell work that the teacher has set up before class for the students to do as they come into class.  I will utilize the computer and large display to show examples from GSP and for navigating to different applets.  I would be interested in posting everyday plans on the large display.

Where is the technology?- As stated above, computer and projector would be at the front of the classroom so that all the students can see. The online activities and applets would be off of the internet. Computer will most likely be located in the back of the room with the display up front, however it could also be up front with a presenter if the presenter needs the computer nearby to make the presentation more effective. The computer screen should be away from the students so that they don’t get distracted. The computer should be in easy reach but still doesn’t block the view of any of the students. Most likely the computer will be off to the side where the teacher can move easily from the computer to the projector screen.
When is the technology used?- Both pieces could be used daily.  I feel they would be most effective though if they were only used to enhance the students learning instead of teaching all the concepts and lessons. Mainly during special presentations or those presentations that will be aided by a visualization.  The computer will only be used when we are going over a topic that is visually hard to see on a chalkboard or pen and paper. I will use the PC at the beginning of every class to post the plans for the class.  Also, I will use it during applet examples, graphing, and GSP.  I can use it to record grades as well.

II. 3-4 computers in the classroom.

How can you organize your classroom to use technology?-If I had 3 or 4 computers in my classroom, I would line them up together on one side of the room or in the back so that they would be assessable but out of the way.  I would organize my room so that the students would all be facing forward and so that there is a good space between the back of the room and the last row of students.

Who works with the technology?- The students would be the main people working with the computers and the teacher at times.

How is it used?-I would use this technology for quickie online activities.  The students would be able to use them to do applets that can help them understand mathematical concepts better.  They can also play math games, practice their skills, and take online exams.  These computers will be used for quickie online activities and for group projects and possibly even quizzes.  The students will be able to take turns at the computers to work on assignments.  They will be allowed to “play” on the computers as long as it is math related games that they are playing.  The students can use the computers for many reasons. First they might use them to complete quickie online activities that the teacher hands out. Also the might use it to understand some types of problems by using applets. They can also use geometer sketchpad to see why different properties hold try. I will let the students use the computers for applets, doing online math activities, doing research, and for accessing the internet if need be (students may have me for study hall). 

Where is the technology?- This technology would be on the side or in the back of the classroom for easy access by the students. The technology will be located in the back of the room away from the desks.  They are set up like this so the students who are working on the computers do not distract those who are working at their seats.
When is the technology used?- The technology would be used when there is extra time in class or for a quick math activity when the students are finished with their work or have free time. These computers will be used when I am done presenting the lesson or right before class.  Students will not be allowed to be on them during lesson time or test time because it would be a distraction for the rest of the class.

III. Teachers using computer but not directly during the instruction process

a. I would set it up on my desk for at the side of it so it would be easy to use while I'm working at my desk. This would be done during prep periods or at home.  Computer would be at the teachers desk and out of the way of the students so the teacher could use it exclusively.  I would place this computer right at my desk because the work that I will be doing on it will be highly confidential.  The classroom will be set up in groups of four or in rows with all the students facing the board.
b. The teacher would be the only one who was using this computer.

c. I would use this computer to keep my students grades on, like in the excel program.  I would also use this computer to create quizzes, handouts, and worksheets for my students.  To keep track of student attendance.  Another use would be to maintain a webpage so my students can get information if they were sick and so parents can get information about what is going on in class.  The teacher can also keep in touch with faculty.  Word for notes, quizzes, and tests.  The teacher could also use some internet sites to make the quizzes and tests.  The computer could be used to email and do research on more activities.  

d. The technology would probably be placed off in a corner or in an office (if I had one).  It would be placed away from where the students would be distracted by it.  If I didn’t have an office I would place it by my desk or in the corner of the room.  In the back of the classroom so the students could not see what is on the screen.  Also the technology could be used at the teachers’ home.

e. This computer would only be used during my office hours, at home, or free periods, and before or after school.  The computer would be used outside of class and not be used at all in the instructional process.  It would be used on a regular basis to accomplish all the goals of what the computer would be used for: grades, correspondence, exams, tests, etc.  It could also be used when the students are taking tests. 
f. Teachers could use the computer to make a webpage.  This could have homework, handouts, quizzes, tests, and notes on it.  If students miss class they could look on the webpage and see what they missed that day and look at the notes and then see what homework they missed.  That way they could try to have it done when they come back to class.  They could also take online quizzes and tests.  They could keep in touch with students, parents, and faculty using the webpage.  
IV.  Separate computer lab (containing 30 machines).

How can you organize your classroom to use technology?- These computers would not be in the classroom.  They would be in a separate classroom set up like a computer lab.  Once again the organization of my classroom is not affected by this technology.  Since the technology is not in my room I would be able to set it up anyway that I wanted.  This will most likely be set up in rows with the computers set on tables so that no one will trip on cords.  After notes you could take them to the lab to work on an activity as a class. You could set aside one day to go to the lab.  I would organize the computers so that they all face the same direction.  I would arrange them much like the Morgan 216 lab.  

Who works with the technology?- Students, teachers, and faculty. Every student in my class and me would be able to work with these computers.  Even other classes would be able to work with them.

How is it used?- The students would be able to use them when the class reserved the lab to participate on online activities and applets that reinforce important math ideas. They can be used to give students special activities to work on or perhaps as a research tool, but not during the regular instruction time.  This computer lab would be used more with concepts in which students need more hands on experience.  The students would be able to do the online applets by themselves instead of having to watch me do them.  This is a great opportunity to give quickie-online activities or online quizzes because all the students would be able to work at the same pace.  The lab will be used for possibly quizzes using geometer’s sketchpad or for homework. The students can also use the lab for extra practice if they need to work on a topic.  The students could have worksheets to fill out while working with the computers.  They could also just work on the computer and when they believe they are finished raise their hand to call over the teacher.  The teacher could then check over the work and have the student print it out.  The lab will be used for performing individual long or short-term projects.  Many different math sections would have access to the lab because so many activities can be found online.  

Where is the technology?- The technology would be in a separate classroom, set up like a computer lab.  The technology would be located in another room.  Hopefully it wouldn’t be too far from my classroom.

When is the technology used?- This should not be done too often.  It would be good to maybe go to the computer lab once every two weeks to have a day where students could spend the whole hour practicing their math skills in a fun unique way. The lab should be used sparingly to complement certain lessons. The computer lab would be used probably once a week during class time or whenever a new concept was introduced.  If I had an applet or program that I thought would benefit the students then we would go to the lab and work with it. This lab will be used only when the topic that the teacher is teaching is hard to do on paper and needs visual images.  The lab is used whenever a teacher in the math department comes up with an interactive lab activity.  I would try to push for the school to start a technology math class.

Algebra and function web sites:
1)   http://www.learner.org/channel/courses/learningmath/algebra/
2)   http://www.shodor.org/interactivate/activities/
3)   http://www.math.com/homeworkhelp/Algebra.html
4)   http://www.flashyapps.com/frameset/algebra/algebraframeset.htm
5)   http://www.purplemath.com/modules/index.htm
6) http://www.freemathhelp.com/algebra-help.html
7) http://www.wtamu.edu/academic/anns/mps/math/mathlab/col_algebra/index.htm
8) http://www.helpalgebra.com/
9) http://www.pbs.org/teachersource/math.htm

10) http://illuminations.nctm.org/ActivitySearch.aspx
11) http://www.thatquiz.com 
12) Proof without Words (Activity from Illuminations)
13) Fraction Sorter (Activity from Shodor)
14) http://www.quickmath.com 
15) http://www.speqmath.com
16) http://members.shaw.ca/ron.blond/index.html
17) http://www.coolmath.com/algebra/PreCalc/01MoreGraphing/03_piecewise.htm
18) http://www.intmath.com/Help/menu_alt.php?m=Algebra
19) http://www.analyzemath.com/
20) http://www.gomath.com/algebra.html
Software useful for helping students learn algebra and functions:
1) Function Grapher 
2) AlgebraSolver

3) TI Calculator

4) Function Flyer

5) Algebra Series: Linear Functions

6) Maple 10

7) Geometers sketchpad

8) Microsoft Excel

9) Ms. Lindquist 
10) Online Grapher
11) Mathematica

12) Matlab
Geometry web sites:

http://www.k111.k12.il.us/king/math.htm#Geometry/
http://mathworld.wolfram.com/topics/Geometry.html
http://www.mathleague.com/help/geometry/geometry.htm
http://www.freemathhelp.com/algebra-formulas.html
http://www.coolmath.com/algebra/PreCalc/01MoreGraphing/03_piecewise.htm
http://www.intmath.com/Help/menu_alt.php?m=Algebra
http://www.analyzemath.com/
http://www.gomath.com/
http://library.thinkquest.org/20991/geo/index.html
http://users.adelphia.net/~mathhomeworkhelp/
http://www.wtamu.edu/academic/anns/mps/math/mathlab/beg_algebra/beg_alg_tut32_form.htm 

http://www.shodor.org/interactivate/activities/ 
http://www.amblesideprimary.com/ambleweb/mentalmaths/protractor.html 
http://www.pbs.org/teachersource/math.htm 

ThatQuiz is an online quiz program but also allows the student to practice geometry skills.  This website covers shapes, triangles, measuring angles, and other geometrical ideas. - www.thatquiz.com

Math.com offeres many tools for students.  It offers homework help, explainations, and extra practice. - Math.com 

Transformational Geometry shows the was to move, slide, reflect shapes. - Transformational Geometry also known as (http://www.howe-two.com/nctm/transformations/reflection.html) 
IFSoft Home Page deals with fractals.  Students can create and annimate them. - Fractal Site also known as http://www.geom.uiuc.edu/java/IFSoft/ 
Spherical - http://nlvm.usu.edu/en/nav/frames_asid_308_g_3_t_3.html (From Huge Virtual Manipulative site.) 

Hyperbolic - http://cs.unm.edu/%7Ejoel/NonEuclid/ NonEuclid 

Ron Blond's Web Page - http://members.shaw.ca/ron.blond/index.html - Many applets with triangles and geometric examples
NCTM's Illuminations - http://illuminations.nctm.org/ - Many fun little activities to teach several differnet concepts
Geometry Center - http://www.scienceu.com/geometry/ - Many activities with geometric concepts, tiling, symmetry, polyhedras
Math Java Applets - http://www.ies.co.jp/math/products/ - Japanese site with excellent geometry applets

Software useful for helping students learn geometry:
Geometer’s Sketchpad

Matlab

Cabri Geometry - used by TI to power their dynamic geometry software are smaller free versions on line
Cabri Jr. for the calculator
Cabri 3D

Wingeom
Geometry Master 3.0

Mathematical Software

Cinderella

Probability and statistics web sites:

1. Analyse-it – a plug-in for Excel, Add-on to Microsoft excel that takes into effect more statistical analysis, is not free
http://www.analyse-it.com/
2. Probability Explorer- a research-based software application designed with tools that enable students and teachers to design, simulate, and analyze a variety of probabilistic situations.

http://www.probexplorer.com/
3. TI Calculator
4. Basic Mathematics: Geometry & Statistics and Probability

http://www.swexpress.com/home.nsf/0/1FA0BC1ABA2DA9A385256FA2007BED77
Software useful for helping students learn probability and statistics:
1. Analysis Software

2. StatGames - http://www.economics.pomona.edu/StatSite/Statgame.html NOTE: MUST DOWNLOAD!!
3. Demographic Statistics
4. Statpages.net - http://statpages.org/
5. SigmaPlot - http://www.systat.com/products/sigmaplot/
6. Maple - http://www.maplesoft.com/
7. Texas Instruments Programs - http://education.ti.com/educationportal/sites/US/productCategory/us_computer_software.html
8. Statistica - Statistics software that is stand alone, but has more limited uses within itself - http://www.statsoft.com/
Why is technology used?  What mathematical concepts are illuminated by the use of software, calculators and websites?

· Algebra and Functions

· A student can used the TI calculator to consider the concept of the x-intercepts of a function by using the Zero function on the calculator.

· A student can use the Function Grapher software to constructs graphs and explore the concept of intersecting functions and their points of intersection but using the Intersection icon on the tool bar and typing in the functions.

· Students can use the Applet Factorize found at http://www.shodor.org/interactivate/activities/ to understand the concept of factors by making their own factors of different numbers then constructing them on a graph.

· A student could use the function flyer applet also found at the previous website to explore the concept of coefficients of a function and to see how the graph of the function changes as these coefficients change. Another site they can view this at is: 
http://www.analyzemath.com/quadraticg/quadraticg.htm.

· The students can use the number factory applet on http://www.fi.uu.nl/rekenweb/en/welcome.xml to learn the concept of sums and products by finding different ways that four different numbers can equal a single number.
· The student can learn about matrix addition with the help of http://www.mathresource.iitb.ac.in/linear%20algebra/example2.0/index.html. The students will put in the matrices that they want and can either do the addition themselves or the applet will explain it to them in detail.
· Students can use the window screen on their calculator for their graph to estimate the domain and range of the function.
· Students can use their calculators’ int button to determine if the number is an integer.
· Students can use the applet on this web site to determine the equality of two fractions http://www.shodor.org/interactivate/activities/EquivFractionPointer/

· Students can use the applet on this web site to find the dividend, the divisor, and the quotient using fractions and circles. http://visualfractions.com/DivideCircle.html
· Students can use the applet on this web site to multiply fractions. http://visualfractions.com/MultiplyCircle.html
· Students can use the applet on this web site to better understand how to complete the square.     http://illuminations.nctm.org/ActivityDetail.aspx?ID=132
· That quiz can help students improve their basic math skills such as arithmetic, fractions, and problems solving.
· Proof without words can help a student visualize how completing the square actually works and how to solve it.
· Several of these websites explain how to solve equations and walk step by step which mathematical operations are used. 
· Fraction Sorter will help students better comprehend and deal with fractions.  They will have to be able to simplify, compare, contrast, etc. and become more comfortable with them.
· Graphing calculators can be used, by effectively using the y= and graph buttons, to graph all different types of functions and allow for students to see how they are supposed to look.
· Teachers can go on line to find activities, such as from the TI web site, and use these in order to help their students better understand algebraic concepts.
· Teachers can use a graphing calculator and a silver link cable to import pictures of graphs and use them to create sponge activities and worksheets.

· NCTM's Illuminations has vector activities to help students understand how vectors work and run.
· The concept of slope and intercept can be shown using the intercept key on a TI graphing calculator.

· The concept of utilizing the quadratic equation can be used by creating a program your graphing calculator to ask for a, b, and c. The calculator will then output the coordinates of the x-intercepts.

· To understand the laws of exponents students will use Learning Check from the TI website and take a Learning Check Quiz to see if they understand the material.

· Geometry
· The concepts of square footage, volume, perimeter, and isometric views can be taught using the building houses applet

· Students can use the Cabri Jr. APP to find the relationship between inscribed and central angles in a circle.  

· The concept of perpendicular lines and mid points can be shown by drawing a rhombus in GSP and connecting segments and displaying certain angle measurements and segment lengths.

· Students can learn the relationships between the sides of 30-60-90 right triangles by using the Cabri Jr. APP and following along with the assignment sheet found at: http://education.ti.com/educationportal/activityexchange/Activity.do?cid=US&aId=6199
· Students can use Geometer's Sketchpad to test theorems and postulates and see if they check out.

· Teachers can use Geometer's Sketchpad to create better activities and clearer geometry worksheets.

· NCTM's Illuminations has activities to help students understand the Pythagorean Theorem and its roots as well as its applications.
· The concept of measurement and angles can be seen on the Cabri Jr. application on the TI-83 calculator.  The student can draw different geometrical shapes and measure them with this program.
· Students can learn about transversals and shifting of shapes with the Cabri Jr. Application program.
· Geometers Sketchpad is good to help students learn how to construct geometric shapes.  They are not able to use free hand to create it and get an accurate answer. Students will have to be aware of parallel lines, bisectors, etc.
· Geometers Sketchpad will help students prove conjectures for all cases instead of a single example.  They will be able to construct a figure and change the dimensions and see that it still holds true.
· Students can use geometers sketchpad to show how the law of cosines works.  

· Students can use geometers sketchpad to show how the law of sines works.  

· Students can use the correspondence applet to determine if something is one to one and/or onto.
· Students can look at the graph on their calculator and do the vertical line test and the horizontal line test to determine if the function is one to one and/or onto.
· Students can use this website to measure angles. http://www.amblesideprimary.com/ambleweb/mentalmaths/protractor.html
· The students can use the Mini Golf applet at http://www.fi.uu.nl/toepassingen/03015/exercise1.html to learn the concept of angles and degrees by either moving the arrow or putting in the degrees that the students want the angle to be and try to get the ball in the hole.

· The students can use the applet http://www.shodor.org/interactivate/activities/PythagoreanExplorer/?version=1.4.2_03&browser=MSIE&vendor=Sun_Microsystems_Inc to learn the concept of the Pythagorean Theorem by solving the triangle’s third side.

· To learn about similar triangles, the students will us the website http://www.ies.co.jp/math/products/geo1/applets/sojitrn/sojitrn.html and move two points to see how the triangles stay the same.

· The students will use Geometer’s sketchpad to learn about right angles by working the perpendicular lines and creating different shapes.

· Students can use the applet bathroom tiles found at 

http://www.k111.k12.il.us/king/math.htm#Geometry/ to explore 

the concepts of rotation, reflection, and translation of patterns by 

reflecting tiles on a bathroom wall.

· The theory of the Pythagorean Theorem can be demonstrated using 

GSP and building a 90º triangle and showing that the base and 

height squared equal the hypotenuse squared.

· The concepts of obtuse, acute, and right angles can be demonstrated by using the applet Angle Activities found at 

http://www.k111.k12.il.us/king/math.htm#Geometry/.  This 

activity allows students to use an online protractor to actually 

measure the angles on the screen.

· Students can use the Cinderella software to explore the concept of 

optics by constructing a picture and moving the focal point to see 

how the image changes.

· Statistics or Probability
· Students can explore the concepts of permutation and combination at 

the site http://www.brunnermath.com/dataanalysis.htm#32746910 

by exploring different example and going through a mini lesson.
· Students can used the website 

http://www.mathgoodies.com/lessons/toc_vol6.html
to work with the concept of the complement of an event by 

working with various different examples such as rolling a die, 

spinning a spinner and choosing a card at random.

· At the same website students can also explore the concept of 

Independent events by working with various scenarios.

· The concepts of randomness and relevance of order are explored at 

the site http://www.betweenwaters.com/probab/probab.html by 

allowing the participants to be contestants on game shows.

· The students can learn about mean and median by going to the http://www.ruf.rice.edu/%7Elane/stat_sim/descriptive/index.html website where the students can change the shape of the normal curve to see how this affects the mean and median.

· The students will learn about the normal distribution from the applet http://www.math.csusb.edu/faculty/stanton/probstat/normal_distribution.html. They can do this by changing sigma and mu.

· The students will roll the dice on http://www.probability.ca/jeff/java/utday/ to learn about probability distribution. The students will pick the number of dice and how many times they roll them and see how they come out.

· The students will learn about combinations with the help of the website http://www.spsu.edu/math/deng/m2260/stat/xrule2/commt.htm. The students will use the step buttons to see how to solve the problem.

· Students can use a table on their graphing calculator to find the mean of a set of data.

· Students can use the applet from this site to find the mean, median and modes of their data.  They can try to find it on their own but then can also have it show the answers. http://www.shodor.org/interactivate/activities/StemAndLeafPlotter/
· This games help student calculate the probability of situations and choices.  They will have to find the probability of something when using a coin, die, or deck of cards offering different mediums to calculate. 

· SigmaPlot will allow students to record and enter personal data and calculate mean, median, mode, standard deviation, etc. of their data. 

· The normal distribution will help students gain a better understanding of the normal distribution and how standard deviation changes the graph of data. 

· Burnner Math will improve students’ probability skills as well as make them more comfortable with story problems.  Students will have to pick out the necessary information and solve the problem correctly.
· The TI-84 can be used to work through statistics problems as it is very user friendly

· The forest fire simulator can help students to understand how chaos theory works and how things are affected statistically.

· On line graphing applications give students a visual look at data to be analyzed.
· The concept of Pascal’s Triangle can be taught by using the Ball Dropping Applet and adjusting the number of pegs and P (left or right).

· Students can learn the concepts of fractions, decimals, and percents by using Probability Explorer and performing exercises selected by the teacher.

· Students can understand the concept of mean, median and mode by completing the applet on: http://www.quia.com/rr/51667.html
