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Abstract


This paper is a literature review designed to investigate the implementation of a product of Key Curriculum Press®, Geometer’s Sketchpad® (GSP).  GSP, a dynamic software program, allows students to be able to explore by manipulation and discover mathematical concepts of Geometry on their own.  The implementation of this program engages students and makes them agents in their own learning.  Questions reviewed in this paper include:  How does the technology of GSP help students retain and understand material?  What role does GSP play in the learning of geometric concepts? and How does the use of GSP technology affect assessment scores?  By looking at learners and learning, the learning environment, curriculum and instructional strategies, and assessment, this paper will investigate the benefits and limitations of implementing GSP in high school Geometry classrooms.  The results of this paper will provide educators and practitioners with an understanding of the implementation of GSP in support of their curriculums and learning environments.  

Introduction

Geometry can be a challenging subject for high school mathematics students.  Constructions done with pencils, paper, compasses, and protractors can show students different properties, but these constructions do not illustrate why they occur or allow students to make generalizations to other situations.  Also, the constructions drawn are static.  If students become engaged in their own exploration of geometric properties, they will understand and later recall why such properties hold.  Geometer’s Sketchpad® (GSP), a product of Key Curriculum Press®, provides an interface where students can explore by manipulation and discover the mathematical concepts of Geometry on their own.  Although this program has applications in Algebra and Calculus, such as constructing piecewise functions and creating 3-dimensional images which rotate, the 2-dimensional applications of this program allow students in Geometry to make constructions, rotate images, reflect images, animate objects, and many other techniques.  KCP Technologies (2009) provides multiple activities that teachers can download and use to explore advanced applications if desired.  The technology of GSP provides students with an alternative method of exploring concepts of Geometry.  This paper is a literature review done to examine the following questions: How does the technology of GSP help students retain and understand material?  What role does GSP play in the learning of geometric concepts? and How does the use of GSP technology affect assessment scores?


GSP has some minor limitations.  Since this is a software program, the use of computers is required.  It will be necessary for teachers to reserve the school computer lab or mobile laptops if available in their school.  The program can also be costly ranging for $15 per computer to $70 per computer depending on the package purchased (Key Curriculum Press, 2009).  GSP can be challenging to use if students do not begin by first learning how to create basic geometric figures such as a point, line segment, line, ray, and circle, along with the other basic operations of the program.  A day in the computer lab constructing the basic geometric figures, creating a "picture" of their own, or having the students complete a tutorial will be of great benefit to the students' learning of the many possibilities of the program.  Atomic Learning (2010) provides videos explaining a variety of aspects of GSP which students can watch.  Once students know how to create basic constructions, students can manipulate their constructions to make conjectures and generalizations about mathematical concepts.  The teacher may experience some difficulty providing individual aid to students while working with GSP because some students may progress at different paces throughout the activity.  Teachers must also abandon their executive role and take on a facilitative role allowing students to make discoveries on their own.  Students may become so involved in creating, moving, and manipulating constructions that they lose sight of what they are supposed to discover, or prove.  These limitations can be avoided by setting expectations and check points for the students.
Conceptual Framework

Pierre van Hiele and Dina van Hiele-Geldof, a husband and wife team of Dutch educators, noticed that their students were having difficulties in Geometry.  They developed a model of levels of geometric thinking which they proposed students needed to progress through in order to experience success in Geometry.  These levels are as follows:  Level 1 – Visualization, Level 2 – Analysis, Level 3 – Abstraction, Level 4 – Deduction, and Level 5 – Rigor (Battista, 2002; Battista & Clements, 1995; Crowley, 1987; Idris, 2009; Mason, n.d.).  Depending on the article read, the scale of levels will be labeled 1 through 5 or 0 through 4.  In this paper, the levels will be labeled 1 through 5.  

Level 1 – Visualization:  Students recognize the physical appearance and the shape of the 

figure as a whole.  The properties of such figures are not known at this level.  


Students can reproduce shapes and can categorize them because they ‘look 


like it.’ They make generalizations based on prototypes they are shown. 

Level 2 – Analysis:  Students begin to explore the properties of geometric figures through 

experimentation, observing, measuring, drawing, and making models.  They can 


recognize and name such properties.  Further generalizations can be made at this 


level.

Level 3 – Abstraction: At this level, students begin to compare and contrast relationships 


within and among geometric figures based on their properties.  This allows 


them to be able to classify geometric figures hierarchically.  They begin to create 


definitions used to describe these figures.  They also begin to reason logically at 


this stage.  

Level 4 – Deduction: Students are able to construct proofs at this level rather than just 


memorize them.  They construct a sequence of statements that make logical sense.  

They understand how to use definitions, theorems, and axioms to justify such 


arguments.

Level 5 – Rigor: At this level, students compare and contrast different mathematical 


systems such as Non-Euclidean systems.  Students can also understand and use 


indirect proofs and proofs by contrapositive.  Geometry is seen as abstract at this 


level.
(Battista, 2002; Battista, & Clements, 1995; Crowley, 1987; Idris, 2009; Mason, n.d.).

Students gradually progress through these levels with the proper instruction.  Each level has its own vocabulary associated with it.  For example, a student in Level 3 may use the term ‘parallel lines’ while a student in Level 1 would say that the ‘lines do not touch.’  Students must be taught at the appropriate level of their thinking before they can advance to the next level.  A student does not need to master a level in all geometric aspects before advancing to the next.  Depending on experience and exposure, a student could be at Level 3 with circles, but still in Level 2 with triangles.  In the situation where material is taught at a level which students cannot understand, they will begin to memorize the information.  If this is the case, students will not be able to apply what they have memorized in other circumstances (Mason, n.d.).  


In order to progress from one level of geometric thinking to the next, students must be exposed to instruction that is organized into the different phases of learning: information, guided orientation, explication, free orientation, and integration.  The information phase is where teachers use discussion, observation, questions, and level-specific vocabulary to determine where their students are in their learning.  Through discussion and questions, teachers can establish what their students already know and how to best approach new concepts.  In the second phase, guided orientation, students explore concepts through tasks such as folding, measuring, or constructing.  Teachers ensure that students understand the concepts that are portrayed in each task.  In the third phase, explication, students describe what they know in their own words.  The teacher’s main role in this phase is to ensure that students use accurate and appropriate vocabulary.  In the free orientation phase, students apply the concepts they have learned in order to solve problems and investigate other tasks.  They obtain experience with the mathematics by exploring and attempting tasks on their own.  In the last phase, integration, students summarize all of the information they have learned and the relationships between the concepts.  This final phase allows them to create a network of information that encapsulates the unit of information being taught.  Once students have progressed through these phases of thinking in one level, they are prepared to repeat these phases in the next level of geometric thinking (Crowley, 1987; Idris, 2009; Mason, n.d.).


In order for students to progress in their mathematical education, teachers must know what level of thinking their students are at developmentally as well as have the appropriate instruction to aid them through the progression of each level.  By knowing these levels and phases, teachers can help their students learn effectively.  “Effective learning takes place when students actively experience the objects of study in appropriate context, and when they engage in discussion and reflection…Using lecture and memorization as the main methods of instruction will not lead to effective learning” (Mason, n.d., p. 7).  The use of technology and a dynamic geometry software can help students experience effective learning.  According to Hinders (1992) review of technology, the use of GSP can assist students in their progression through the first three van Hiele levels.  
Technology

Technology has evolved in the past two decades; its use has aided people by making their work more efficient.  The use of technology has also become more prominent in the classroom.  Calculators, active whiteboards, Elmos, DVD players, and computers are present in many classrooms to facilitate students’ learning.  When these tools are used, students improve their thinking skills and enjoy learning (Ojose, 2006).  Ojose (2006) states in his dissertation that: 


Technology can serve as a strong catalyst for change at the classroom, school, and district 
level.  Teaching with technology, when used appropriately, can bring about benefits other 
than higher grades.  Students tend to be more engaged and involved in their own 
learning…[Technology promotes] positive attitudes toward learning and encourages low 
achievers to succeed.  Technology can help rid the classroom of passive learning because 
use of interactive computers forces students to make decisions. (p. 6-7)
In the 1996 State of the Union address, President Clinton discussed four educational technology goals.  These goals included: having all teachers trained and receive support needed in order to help students learn how to use the technology in the classroom; all teachers will have computers in their classrooms; every classroom will be connected to the internet; and the use of technology and other software will be a part of the schools’ curriculum (Ojose, 2006).  These goals are being reached in many of today’s schools.  

Focusing on learners and learning, the learning environment, curriculum and instructional strategies, and assessment, this paper will show how implementing GSP in high school Geometry classrooms will engage students.  Through a review of literature I will discuss how technology helps students retain and understand material, the role GSP plays in the learning of geometric concepts, and the affects the use of GSP technology has on assessment scores.  
Learners and Learning

No two students are alike; each has his/her own particular learning style.  By introducing material using as many methods as possible, students are bound to be more engaged with certain methods over others.  Since the use of technology is increasing in the classroom, the use of GSP is an excellent way of fostering students’ engagement in the exploration of Geometry concepts.  However, there is a difference between learning ‘from’ computers and learning ‘with’ computers.  If students learn ‘from’ the computer, the computer takes the place of the teacher and acts as a tutor.  The computer teaches the students basic skills and knowledge.  On the other hand, learning ‘with’ the computer, the computer acts as a tool students use to reach a variety of goals rather than just a means of receiving instructions (Ojose, 2006).  By learning ‘with’ the computer, students are more likely to benefit because they are held responsible for their own learning.  The dynamic nature of GSP guides students in the direction of having this responsibility.  

Through the use of GSP, students can create constructions using points, lines, line segments, rays, and circles.  These constructions differ from sketches done with pencil and paper methods in that they can be manipulated.  The dynamic nature of the program allows students to select and drag images and then observe changes and invariance in the sketch they create, in turn leading to the ideas of proof and generalizations (Hinders, 1992).  Instead of drawing a single triangle on a piece of paper, students can construct one on GSP and manipulate it to generate an infinite number of triangles.  This allows students to explore the theorem that the sum of the interior angles of any triangle is equal to 180°.  Students can construct a triangle, select one of the vertices or sides of the triangle, and drag that piece of the construction on the screen.  During this manipulation, students can observe that varying the side lengths of the triangle as well as the angle measures still results in the sum of the interior angles equaling 180°.  The program helps students discover properties about geometric figures and convinces them that their conjectures are valid (Battista & Clements, 1995).

Creating proper constructions is important when using GSP.  Finzer and Bennett (1995) discuss different approaches to constructions students can produce when working with GSP.  One approach is drawing.  If students are asked to construct a rhombus, they would draw a quadrilateral and then adjust the side lengths until they are ‘equal.’  The measurement tool of GSP verifies that the lengths are not exactly equal.  Another approach is under-constraint.  In this approach students take some properties of the geometric shape into consideration.  Continuing with the rhombus example, students make opposite sides parallel, but the adjacent sides are not the same length.  Another approach is over-constraint.  Students create a rhombus with congruent and parallel sides, but the angles are fixed.  This is one rhombus, but they need to have the flexibility to construct all rhombus shapes.  A final approach is having appropriate constraints.  By having appropriate constraints, students have the minimal relationships represented that are needed to fully define the figure.  Students can apply the definition of the figure to ensure that all properties are represented.  Students must be able to master this approach before they can truly use GSP as an investigation tool.  Nevertheless, determining the proper way to create constructions can be a necessary learning activity in itself.  

Students can do similar constructions with patty paper, ruler, compass, and protractor.  Although there is no ‘best’ method of teaching, teachers must determine which method would be most successful in portraying the information to their students.  GSP is one teaching tool that will allow students to become more engaged while learning the meaning of their constructions.  The use of this program also decreases the emphasis on memorization of vocabulary, facts, and relationships because students are able to experience them firsthand (Taylor, 1992).  Generating their own examples, observations, and conjectures gives students a sense of agency.  
Learning Environment

A student's environment can be used to facilitate his/her learning.  When students are placed in different settings, such as in a computer lab, they are more inclined to actively participate and communicate with their peers about what they are observing.  Communicating with peers is very important in a mathematics classroom (Battista, 2002).  Students can learn from their peers’ questions, observations, and thoughts.  This environment may create a different tone than in the classroom.  

The use of GSP in the computer lab creates an open-ended learning environment (OELE) (Hannafin, Burruss, & Little, 2001).  In an OELE, students receive a varying amount of support between the teacher, their peers, and other resources.  Teachers should prompt students with questions which lead them to the desired discovery rather than directly answering their questions (Finzer & Bennett, 1995; Hannafin, Burruss, & Little, 2001).  It is the hope that through an OELE students become active managers of their own learning rather than passive recipients of knowledge.  As students explore materials using GSP, they learn in a different way than they would in the classroom.  Since the computer only reacts to what students input, students must think clearly and logically.  Until students can figure out how GSP works effectively, they may experience difficulties which can detract from the Geometry problem at hand.  However, if this occurs, students are engaged using problem solving skills which is, in itself, beneficial (Forsythe, 2007).

Besides creating an open-ended learning environment, the use of GSP produces a student-centered environment rather than the traditional style of mathematics teaching, teacher-centered.  Interactions between teachers and students and between students and their peers are encouraged more when students are placed in this type of environment.  Collaboration is inevitable as students work with their peers to formulate theories, draw conclusions, and explain their geometric thinking as they work with GSP (Forsythe, 2007; Hannafin, Burruss, & Little, 2001).  However, not all students enjoy working with partners or in groups.  Their preferences can also be met by being allowed to work alone.  However, the teacher must decide what they wish to accomplish while using GSP.  

Kasten and Sinclair (2009) performed a study where they offered middle school teachers a list of 30 Sketchpad-based activities to choose from to use in their classrooms.  After completing an assignment, the teachers were asked to fill out a questionnaire asking them why they chose the activity they did.  Teachers’ responses included: to enhance student understanding, because it looked fun, to save time, to address curriculum gaps, for a change of pace, and “other” (motivate students and intervention).  Many teachers also commented how they found the visual aids given by the program to be very useful in helping their students understand the mathematical concepts.  The reason teachers chose GSP activities can affect how students view the activities. 

Hannafin, Burruss, and Little (2001) have found that students’ opinions about mathematics, Geometry in particular, can change after exploring with GSP.  One student said that she “thought it (Geometry) was boring before, but when [she] got to play with making them, it was fun” (p. 139).  Other students responded that “it was [more fun] to draw and do things instead of working with words and writing them down” and “I think I learned better using Sketchpad than a normal class – because it was hands-on” (p. 139).  Students also enjoy being able to work at their own pace.  Having the flexibility to consider concepts in their own time alleviates the pressure students can feel in the classroom.  These responses illustrate that students’ knowledge was stretched while working with GSP.  They are excited, stimulated, and provided accessibility to new mathematics that they would not have been able to explore in the classroom through lectures (Cutler & Stenglein, 1997). 


 Teachers also have mixed opinions about the use of GSP in the classroom.  Many veteran teachers are concerned about the increase of the use of technology in the classroom.  They feel that they must maintain the culture and traditional style of teaching that they have always known.  They are apprehensive about trying a new method of teaching they are not familiar with.  These teachers feel pressured about trying the newest techniques of teaching and leaving their comfort zone of lecturing.  Some teachers may have a lack of faith in their students to embrace the necessity of being in charge of their own learning.  Students’ expectations about how learning should occur also worry some teachers.  They feel that they should be told the information and just be expected to retain it (Hannafin, Burruss, & Little, 2001).  Other teachers are willing to embrace the use of new technology.  Cutler and Stenglein (1997) state that:

The process of using technology to learn mathematics…leads teachers to think of 
mathematics as a subject for exploration – through which they (the teachers) can make 
conjectures, confirm and prove conjectures, extend a problem with a change of parameter 
or assumption, and excite participants about their own capacity to learn. (p.1)
 Once teachers can properly implement the use of technology in their classrooms and have a positive attitude about how their students will react to taking control of their own learning, the use of GSP can improve students’ opinions about mathematics.

The environment of the computer lab and the placement of the computers in the computer lab are important when monitoring the progress of students as they work with GSP.  Having the computers around the perimeter of the room allows the teacher to see all of the students’ monitors to make sure they are remaining on task.  If the computers are in rows facing in the same direction or in modular formations, the teacher must pay closer attention and walk around the room to make sure students are completing their assignments and provide any assistance that is needed.  A way to ease monitoring is to give each student a red cup.  If a student has a question, he/she can either place the cup on the top of the computer or simply flip the cup over.  This signals to the teacher that the student needs assistance.  This procedure allows students to keep working without wasting time raising his/her hand and not doing work.  Adjustments such as these can make the computer lab and the use of computers an environment where students can thrive. 
Curriculum and Instructional Strategies

GSP is a tool that teachers can incorporate in any curriculum they are using.  No matter what curriculum a state has, whether it is a yearlong Geometry class or a Geometry unit inserted in a mixed mathematics curriculum, this program can be implemented.  Teachers can easily create interactive activities which aid students in their own exploration of Geometry concepts, thus making the students’ learning more memorable.  However, they cannot just expect the students to be able to use the program never having worked with it before.  The teacher should introduce the program with a tutorial or other form of instruction, allow students time to experiment with the program, and then implement the program appropriately.  

The method chosen to teach mathematics is very important.  Battista (2002) states that “mathematics instruction should promote and support a classroom spirit of inquiry, problem solving, and sense making in which students invent, test, and refine their ideas to build mathematical meanings that are increasingly complex, abstract, and powerful” (p. 2).  Students are able to experience all of these aspects when GSP is used as a form of instruction.  However, it should be noted that GSP should not be the only form of instruction students receive.  GSP should be used as a supplemental form of instruction along with lectures and other hands-on activities.  The most effective way to teach Geometry is a combination of lecture, paper, and computer activities (Forsythe, 2007). 

The use of the computer program as a tool students use to learn with, causes the dynamics of the classroom and some of the roles in the classroom to change.  The students are no longer passive listeners sitting in desks as their teacher lectures and writes on the board.  They are now in charge of their own learning, taking an active role.  They complete the explorations by themselves or with a partner.  They are held responsible for their work and their findings.  In order for the use of GSP to be effective, teachers must take on a facilitative role rather than an executive role.  Leading their students to develop the information on their own is more effective than telling their students vocabulary, facts, and relationships that they need to memorize.  This ‘letting go of control’ worries some teachers, but if done correctly, students can learn so much more (Hannafin, Burruss, & Little, 2001).

 Although teachers can also use GSP as a demonstration tool, its greatest potential is in the hands of the students (Hinders, 1992).  There are books, such as Dan Bennett’s Exploring Geometry with the Geometer’s Sketchpad (2002), that have published lessons and activities for teachers to distribute to their students which coach them through exercises using GSP.  The book has several activities for students to explore various geometric concepts regarding lines and angles, transformations, symmetry, tessellations, triangles, quadrilaterals, polygons, circles, area, the Pythagorean Theorem, similarity, trigonometry and fractals (Bennett, 2002).  Along with a step by step procedure of how to complete the constructions, Bennett’s book includes pictures illustrating what the constructions should look like as well as questions that students should answer as they work through each activity.  These questions ask students to make predictions based on what they have observed, to write their own definitions, or to extend their thinking to different situations.   

In a mathematics classroom, students are given the problem: Two vertices of a triangle are located at (0,6) and (0,12).  The triangle has an area of 12 square units. What are all of the possible positions for the third vertex? (Driscoll, 2007).  The problem can be solved using pencil and paper, but students must have an understanding of how to find the area of a triangle.  With GSP, students can discover that there are many more solutions than they originally thought.  With the GSP program, students can construct a triangle with the two designated vertices, and after some thought, place the third point on a parallel line that is four units to the right of the segment containing the two given vertices.  This point can be animated to move along the line, keeping the other two vertices of the triangle stationary.  By using the program to display the area of the triangle, students can see that the area of the triangle remains constant, no matter where that third point lies on this parallel line.  With prompting questions, students will come to the conclusion that this is true because the altitude of the triangle (the height) remains constant, and the base is constant as well.  Thus, the area will also be constant.  Further exploration and mathematical thought will lead students to figure out that points laying on the line reflected across the y-axis will also yield a triangle with an area of 12 square units.  Therefore, there are two vertical lines on which the third vertex can be placed, creating an infinite number of solutions, where the triangle with vertices (0,6) and (0,12) will have an area of 12 square units (Figure 1).  
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Figure 1.  This figure illustrates some of the solutions of the possible positions of the 


    third vertex where the area of the triangle is 12 square units using GSP. 

There are several books teachers can choose from as they teach a mathematics curriculum. Oner (2009) looked at various high school mathematics books which he categorized as standards-based curricula, technology-intensive curriculum, and traditional curricula.  Within each book, he looked at how the use of dynamic geometry software was referenced as well as the purpose it held within the curriculum.  He found that many books, besides the technology-intensive book (Dan Bennett’s book), referenced the use of software as an option/suggestion, but not a requirement.  Some books only mentioned its use in the teacher’s edition.  

The use of GSP can change how students view mathematics.  The dynamic nature of this program allows students to move from thinking holistically to thinking conceptually about relationships of geometric figures.  In turn, students are encouraged to move to high levels of geometric thinking (Battista, 2002).  Most importantly, students learn math by doing math when using GSP.  They are able to see what works and what does not work and make adjustments (Forsythe, 2007).  This makes mathematics more real and applicable to them.
Assessment

The greatest potential of using GSP is as an improvement of assessment scores in the classroom and on standardized tests.  GSP can help students understand and have a firsthand experience exploring Geometry concepts.  This program fosters the students’ geometric habits of mind making concepts easier to remember when assessments are given.  According to Driscoll (2007), the geometric habits of mind are productive ways of thinking which support the learning and application of mathematics.  The geometric habits of mind are reasoning with relationships, generalizing geometric ideas, investigating invariants, and balancing exploration and reflection.  Being able to reason with relationships means that students are able to look at relationships within and between geometric figures and see how they can use these relationships to solve problems.  Generalizing geometric ideas satisfies the ‘always’ and ‘every’ cases when relating geometric figures.  Investigating invariants is observing what remains constant when different parameters are placed on a situation.  Balancing exploration and reflection is being able to approach a problem from various ways but being able to step back and see what is working and what is not working.  The use of GSP helps students foster their geometric habits of mind and thus allow them to be able to think conceptually about Geometry.  

Teachers can also use GSP assignments as formative assessments to see how students are progressing.  After students complete GSP assignments, they can insert a text box next to their construction and include a summary about how they made their construction and what they learned from this construction.  Students can then print out their activities and turn them in.  
To affirm that students have mastered the appropriate standards in an engaging way using GSP, teachers can give summative assessments at the end of the unit. 


Although more studies are required regarding the results GSP has on assessment scores, some studies have been done by Forsythe (2007) and Idris (2009).  Forsythe discusses the advantages of using the medium of the computer versus using pencil and paper to teach geometric concepts.  She performed her own case study with two of her classes.  One class was the target class and was taught using GSP.  The other class, the control, was taught without the use of technology, but was given many hands-on materials.  Students were tested twice – at the end of each term.  Forsythe found that there was no significant difference between the groups’ scores on the first test, but target students scored significantly better on the second test than control students.  When comparing results between genders she found that: target girls performed better than control girls on both tests, control boys did better on the first test than target boys, and target boys performed the best of all groups on the second test.  Idris (2009) performed a case study in Perak, Malaysia where she looked at two different classes.  One class was taught by the traditional method of teaching Geometry (using the textbook) and the other was taught using GSP.  The students’ achievement level, van Hiele level, and opinion about the program were analyzed.  Idris found that students’ achievement levels increased, their van Hiele levels increased, and students had relatively positive opinions about using the program.  This study along with Forsythe’s (2007) study shows that, in general, students benefit from the use of GSP as compared to students who are taught without the use of technology.  

Implications

Geometer’s Sketchpad® is an interface where students can explore by using manipulation features of the program and discover the mathematical concepts of Geometry on their own.  The use of GSP changes the classroom environment from teacher-centered to student-centered.  Since they have more responsibility in their learning, students are more likely to be engaged with the material.  Students can also work at their own pace through Sketchpad activities, making mathematics less stressful.  Students are no longer worried about being wrong or what their peers may think, thus improving their confidence in their mathematical abilities.  Since they can make their own discoveries and conjectures using GSP, students improve their understanding.  Implemented in an effective way, GSP can be a powerful learning tool used in the classroom.

GSP should not be used to completely replace the current Geometry curriculum, but be used as a supplemental resource in addition to lectures and other hands-on activities in teaching Geometry.  By varying forms of instruction, students will remain engaged in the material being taught, and when students are engaged, they learn.  Although there are a few limitations associated with the use of GSP including the use of computers, its cost, proper training, and giving control to the students, its application can benefit students’ learning.

The use of this program has the potential to be a powerful tool that can improve students’ understanding of Geometry.  Some researchers have found that the use of GSP has increased students’ achievement on assessments, while others have found mixed results.  Therefore, more research is necessary so educators can come to a consensus of the most appropriate approach to maximize the use of GSP to help students learn the best.  In the meantime, there are indications that teachers should incorporate the use of this dynamic software into their Geometry curriculum to create a new and engaging environment where students are excited to learn mathematics.       
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