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Introduction

The Gifted Student and Math

If interest is snuffed out early, 
the talent may not be developed.

Interests that they hold

Deeper levels of understanding 
and abstraction are possible for 
most math topics, so 
differentiation becomes 
important.

Depth of their understanding

The sequential nature of math 
content makes pacing an issue.

Pace at which they learn

How this Relates to 
Learning Math

How Gifted Learners Differ 
From Classmates

Differentiated 
Math Curriculum

� Acceleration
� Placement
� Pacing

� Enrichment
� Depth
� Breadth

Instructional Strategies 
for Gifted Math Students

� Emphasis on problem-solving and reasoning
� Open-ended problems
� Higher-level questions

� Ask “why” and “what if” questions

� Emphasis on concepts rather than on 
procedures alone

� Reflection through journals and discussions
� Learning stations
� Projects
� Participation in contests
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Open-Ended Problems

� More than one solution
� More than one step
� Requires extended reasoning

+
-----------------------

Preview
Beyond Base Ten (gr. 3-6)

Beyond Base Ten

This unit investigates the concept of 
place value and the representation of 
numbers by using place value and non-
place value systems.  Number bases 
other than Base Ten are featured, 
especially through historical contexts of 
early civilizations that developed 
number systems that are different from 
the one we use today.

Differentiation for 
Gifted Learners

� The regular school curriculum does not generally probe place 
value and numeral concepts other than Base Ten.

� Number operations done in a base other than Base Ten 
require a much deeper understanding of the algorithms and 
require serious thinking.

� Examination of number systems from different historical 
cultures requires analysis.

� Experiences in applications of number bases, problem solving, 
and history of mathematics provide an enriching environment.

Lesson Plans
� Pre-Assessment
� Introduction to Place Value
� Super Bowl XXXIX
� Base Five
� Babylonians and Base Sixty
� Base Two
� Mayans and Base Twenty
� Changing Bases
� Operations in Various Bases
� Post-Assessment

Base Two
� Base Two Problem

11001 Base Two = 25 Base Ten

(1x16) + (1x8) + (0x4) + (0x2) + (1x1) = 25

� Birthday Trick

� Binary Clock

10011

Units2’s4’s8’s16’s
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Binary Operations

101 1011
x  11 +   101

--------- -----------

1001
- 111 111 ÷ 11 =

----------

Preview
Spatial Reasoning (gr. 2-4)

Spatial Reasoning (gr. 2-4)

This unit develops spatial reasoning skills by asking 
students to examine various one-dimensional, two-
dimensional, and three-dimensional components of 
objects and images using a hands-on approach.  
Students work within two dimensions 1) using 
translations, rotations, reflections, and glide 
reflections; 2) constructing new polygons from 
tangram pieces; and 3) constructing polyominoes by 
joining squares at their edges.  Many extensions are 
included for tailoring to individual needs or to extend 
student experiences throughout the school year.

Differentiation for 
Gifted Learners

� Spatial tasks can provide a level of abstraction that 
is challenging to gifted learners as they manipulate 
mental images.

� The regular school curriculum does not provide 
many experiences necessary to develop spatial 
reasoning skills fully.

� Suggested extension activities allow the unit to be 
tailored according to the individual abilities of 
students.

� There is a large amount of mathematical content, 
which is covered in an accelerated time frame.

Lesson Plans
� Pre-Assessment
� Introduction to Dimensions
� Slides, Flips, Turns, and Glides
� More on Reflections and Symmetry
� Tangrams
� Polyominoes
� Nets, Drawings, and Mat Plans
� Projections and Slices
� Post-Assessment

Reflections and Symmetry

� Letter Symmetry
� A, B, C, D, E, F, G, H, I, J, K, L, M, N, O, P, Q, 

R, S, T, U, V, W, X, Y, and Z
� Which letters have more than one line of 

symmetry?

� Reflective Writing
� dog
� bread
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Literacy Connection

� Pop-up books

� Chasing Vermeer by Blue Balliett

� The Wright 3 by Blue Balliett

Preview
Spatial Reasoning (gr. 6-8)

Spatial Reasoning

This unit approaches spatial reasoning 
through one-dimensional, two-
dimensional, and three-dimensional 
tasks.  It also asks students to explore 
the transition between dimensions and 
representations of three-dimensional 
objects in two-dimensions.

Differentiation for 
Gifted Learners

� Ideas are introduced that will support later higher-
level coursework.  For example, the idea of finding 
volume by slicing is introduced and this technique is 
used in calculus.

� Spatial tasks can provide a level of abstraction that 
is challenging to gifted learners as they manipulate 
mental images.

� Suggested extension activities allow the unit to be 
tailored according to the individual abilities of 
students.

� There is a large amount of mathematical content, 
which is covered in an accelerated time frame.

Lesson Plans
� Pre-Assessment
� Introduction to Dimensions
� Drawing Cube Structures
� Projecting through Dimensions
� Polycubes
� Slices
� Solids of Revolution
� Sierpinski Triangle and Pyramid
� Post-Assessment

Projections and Slices

� Projections
� Examining a two-dimensional image of three-

dimensional objects
� Top view, front view, and side views

� Slices
� Slice the Apple
� Reverse It: Build the Mystery Solid



5

Sierpinski Triangle

Sierpinski Pyramid

This Sierpinski Pyramid was 
assembled in the lobby of the 
Minneapolis Convention Center for the 
annual meeting of the National Council 
of Teachers of Mathematics in April, 
1997.  It stands 19 feet high was 
constructed by a geometry class at 
Anoka High School. 

Assessments

Assessments
� Math Journals

� How can you tell if a Base Sixty numeral is odd or 
even?  Explain.

� Discuss the similarities and differences between the 
Babylonian numeral system and the Mayan numeral 
system.

� Copy tangram pieces A, E, and F in your journal.  Tell 
everything you can about these pieces, including how 
they are similar and how they are different.

� Write about an example of transformations in everyday 
life.  Describe the situation and identify the type of 
transformation.  

Assessments

� Portfolio of problem-solving

� Pre-assessment

� Post-assessment
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Questions

Center for Gifted Education 
Contact Information
Center for Gifted Education

The College of William and Mary
P.O. Box 8795

Williamsburg, VA  23187-8795

757-221-2362 (ph)
757-221-2184 (fax)

email: cfge@wm.edu
www.cfge.wm.edu

Contact Information

Mandy L. Fordham
mlford@wm.edu
757-221-2587


