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The integrated t! * *:ing skills included predicting results of manipulations, identifying
characteristics, makit  decisions, for1 ~ 3 and justifying conjectures, and se¢ "
relatic  "ups.

The discussion of each of the nine lessons in the unit cont = the conceptual
emphasis of the lesson, the key thinkit processes incorporated in the lesson, a detailed
description of the lesson, and a wrap-up activity. Actual student work and feedback are
included wif* * the paper. Also included are the av * »’sr ” ctions on the executi  >f

the lessons and suggestions for improvement and : * stations = future implementations.






AT T A T ]NE

INTRCTUCTION

“So, what do you teach?”
“High school geometry.”

“Oh, I hated geometry when I was in school. I never could unde and it.”

" ”’e many geometry teachers, I have experienced this scenario all too of 1
throughout my  ching career. The person with whom I am conversing typic ™ -
delivers the last statement with a look of sheer terror. Unfortunately, many students, both
past and present, merely “survive” geometry in contrast to actually understanding the
concepts.

An educator’s role is to strive for comprehension on the part of his/her students.
If a particular approach or activity does not result in a student’s understanding of a
particular concept, an effective teacher will alter the * truction. In my experience, the
traditional approaches utilized in the geometry classroom are frequently unsuccessful in
promoting student understanding of geometric concepts. For this reason, I feel there is a
strong need to investigate alternative approaches to geometry education. Such an
alternative, the development of a curriculum unit on the points of concurrency, is the
focus of this synthesis project. The curriculum unit was designed to be incorporated in a

geometry elective, Geometry in Action, offered at a local suburban high school.









ole 0"~ e chiy T ap”

The rationale behind the intensive use of computers in Geometry in Action is
discussed in chapter two. The subject is approached from two perspectives: ped: Hgical
research and first hand experience.

This chapter erences the works of Judah L. Schwartz (1992, 1997[?]), co-
creator of the Geometric Supposer, Paul Goldenberg, Al Cuoco, and Orit Hazzan
(Goldenberg and Cuoco 1996, Hazzan and Goldenberg 1996), researchers and ¢ culum
developers for Education Development Center, and Colette Laborde (1993), a well-
published mathematics professor. Seven themes of dynamic :ometry software which
are found woven through the articles authored by these researchers are discussed within
the chapter: precision, manipulability, explicitness, visualization, an improved lea. ~ 1
process, directed attention, and motivation.

Although most of the research in the field of dynamic geometry sofiware is
favorable, two drawbacks to the use of computers can be found in the writing of Laborde
(1993) and Enrique Galindo (1997). Laborde focuses on the difficulty students have in
lea “1g how to use the programs. Recent versions of dynamic geometry software,
however, have become more user-friendly and minimize the comp ity of interac™™
with the computer. Galindo is uncomfortable with students” eagemess to accept
computer - :nerated sketches and their manipulations as proof. This shortcoming can be
overcome by a classroom and a teacher that use the sketches as a springboard for further
discussion instead of an end product.

The chapter also cites the experience of Judah Schwartz and mathe —-tics

professor Claudi Giamati (1995). Each of these individuals describes how dynamic



of traditional programs. Geometry in Action is one possible al native gateway.

Computer-based student investigations are the keys ~ = " )ck the gate.






















































design and the learning environment they generate, dynamic geometry programs are

invaluable tools that can potentially augment students’ understanding.
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K N.’s observations:

The circles of any
triangle are the same no
matter what. The nine
point circle of ABH and
ABC are congruent and
form 1o leok li

The same appl

ABC and BCH.
orthocenter fao

lie on point C.

look at BHC, 1
orthocenter wi

The nine point

stay in the sa

The nine point:

stay in the sar

A Ortho

D

Figure 21. K. N. discusses the location of the orthocenters in his nine-point circle observations.

second activity, F. R. noted that although the ~ e-point circles coincided, the nine points
themselves differed (figure 20). K. N. ™ cussed the location of the orthoc “:rsin
relation to the original triangle (figure 21), echoing comments made orally by J. ” and O.

A. The stuc 1its were motivated to pt ' beyond the questi  being asked.

Ton; : : - ‘ oL 'r-:AJ.,___- e

Conceptual Emphasis: Students will reinforce their understanding of the properties of the

points of concurrency.
Key thinking skills: Or" ° ality, imagery

Materials: foam board, . ting utensils, glue, string
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C.

The circ  circle of each triangle determined by thr  of the nine-points will

coincic  with the nine-point circle.

Lesson eight, computer activity 2: The circles coincide.

Lesson eight, computer activity 3:

a.

b.

The othocenter, circumcenter,  the centroid are collinear.

The Euler1 ™ :also cont = the incenter in an isosceles trian °

The four points coincide in an equilateral triangle. Therefore, there are
infinitely many lines that contain the four p " 's.

The centroid is between the orthocenter  1the circt  enter. T] centroid

divides the Euler S¢ nent in a 2:1 ratio.
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currently offered. A dynamic geometry elective would allow these students to deepen

their understan™” ; of geometry and to explore topics that interest them.

How could the unit be integrated into a standard geometry class? Although the
getry concepts involved are appropriate for any geometry class, the class
structure and the le  "1g process detailed in " * curriculum unit may1 d to be
modified wl 1integrated intoa a ° 1ge :tryclass. The points of concurrency
unit was implemented approximately halfway through the Geometry in Action
course. Throughout the first few months of the cou :, " : students received
instruction on stratt ‘es for successfully experimenting - the sketchpad enviro1 :nt.
They learned what is expected of them and what to expect from the teacher and the
class in a course structured around student investigations. Although the students in
my standard geometry classes, as well as the students in the clas : of my colleagues,
utilize the Geometer’s Sketchpad throughout the year to introduce or r © ‘orce topics,
the students do not receive this extensive instruction. As a result, a teacher in a
standard geometry class may need to provide more structure and guidance in the
sketchpad activities. It may becc  necessary to focus students’ attention. ..ie
teacher may need to incorporate the teaching of critical thinking :* ™ Ilisted
previously in this chapter. I believe that if given a supportive classroom and the
guidance of a teacher interested in a critic " thinking process, a standard geometry

class can successfully complete the points of concurrency curriculum unit.
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There are too many students who complete a geometry course w™* 2 minis
level of geometric knowledge and comprehension. Since there are a variety of reasons
why students do poorly in geometry classes, there cannot be one blanket “cure”.
Dynamic geometry software, however, can overcome many of the obstacles that * * er
student success when augmented by instructior ~ the a softl ™ * "1g skills. AlthoughI
had become an advocate of dynamic ge«  try software after observing the results = my
standard geometry classes, I didn’t fully recogi  : the potential benefits until I taught
Geometry in Action. The structure of the elective values and emp® ° es these thinking
skills, resul”” : in more successful investigatic When used as an aide to learning,
dynamic geometry software can raise expectations of student learning and provide a tool
for visual  ion. As aresult, students can potentially deej 1 their understandi- - of

geometric concepts.
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