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Virtual Miniature Golf

urrent standards place significant

emphasis on transformations in

school geometry: “Fundamental
are the rigid motions: translations, rota-
tions, reflections, and combinations of
these,” and “dynamic geometry environ-
ments provide students with experimen-
tal and modeling tools that allow them
to investigate geometric phenomena”
(CCSSI, 2010, p. 74). With these aims
in mind, we share a favorite classroom
activity—virtual miniature golf. Build-
ing on the work of Coxford and Usiskin
(1991) and Powell et al. (1994), this
activity provides geometry students
with a real-world context for exploring
reflection and reflection composition in
technology-rich settings.

Step 1. Students design individual
miniature golf greens using GeoGebra
dynamic mathematics software. Initial
construction of each green requires
three components: (1) a polygon to rep-
resent the boundary of the green; (2) a
point, S, to represent the starting point
for a golf ball; and (3) a small circle, T,
to represent the target (see fig. 1a).

Step 2. Students construct a hole-in-
one path using GeoGebra (see fig. 1b).
Rather than joining S to T directly
using one line segment, students must
construct a path that requires one or
more bounces off boundary walls. This
constraint requires students to consider
properties of angles of incidence and
composition of reflection while encour-
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Fig. 1 Construction occurs in stages: an initial polygon (a); reflected segments (b); and imposed

hazards (c).

aging the creation of more challenging
golf holes. The target, T, is reflected
(first to locate point T" and then T")
over boundary walls to be hit in reverse
order. Students use angle measurement
tools to verify that paths respect the laws
of physics—namely, that angles of inci-
dence and reflection are congruent for
each wall bounce (see fig. 1b).

Step 3. After students construct hole-
in-one paths, they refine their construc-
tions. Students adjust boundaries, add
water hazards and sand traps, and hide
solution paths (see fig. 1c).

We give students a printed packet of
all completed holes. As they construct
hole-in-one paths of classmates’ holes
using compasses, protractors, and Geo-
Reflectors™, students’ understanding
of reflections and their compositions is
reinforced. We overlay write-on trans-
parencies on top of their work to quickly
assess their solutions for mathematical
accuracy.

Virtual miniature golf provides stu-
dents with opportunities to design and
solve their own problems using pencil-
and-paper tools as well as dynamic
mathematics software.

This lesson provides a fun and cre-
ative way to explore composition of
reflections and angle-measure properties
in a real-world, problem-solving context.
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For a GeoGebra file for Virtual Miniature Golf,
go to www.nctm.org.mt. To access the sketch
directly from GeoGebraTube, go to http://tube
.geogebra.org/student/m244509.
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Sarasota County STEMsmart TechActive
Inspired middle schoolers post ‘amazing” results
on Florida EOC assessments

More than 4,800 Sarasota County, Fla., middle school students
used TI-Nspire™ CX technology daily in the county’s STEMsmart TechActive

classrooms in 2013-14. Every one of them met or exceeded proficiency

requirements on that year's Geometry and Algebra 1 End-of-Course exams.

“What would | say
to a fellow teacher
considering using
TI-Nspire in their

“My favorite classes
at the school are math

and science because we
do use the TI-Nspire all
the time in our classes.”
— Nicholas d’Aiuto.

Fighth grader,
Laurel Nokomis School

|  Gofor " of the students in
gesI DioTe Sarasota County STEMsmart
— Luke Stultz dassrooms using Tl technology
Math teache, were proficient or better
Sarasota Middle School L
on Florida’s Geometry and
Algebra 1 End-of-Course exams.

“Instead of having students raise their hand “One hundred percent of the students in our STEMsmart classrooms
and answer a question, | have everybody provide using the Tl technology [on a daily basis] were proficient on our

an answer via the TI-Nspires [and] that way, | know End-of-Course Algebra exam last year — 100%. To me that's amazing”
everybody in the classroom has the concepts! — Page Dettrmann, Ph.D.

Executive Director

— David Schramm
Sarasota County Middle School Education

Math teacher
Laurel Nokomis School
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