Contents

FOreWOrd ... v
Preface. ... vii
Introduction. ... ... 1
Why Geometry and Measurement?..............oouiuiiiiiiiniininennenann.. 1
Understanding Geometry and Measurement ...............coviiiinennenn... 2
Big Ideas and Essential Understandings...............cooiiiiiiiiiininannan.. 3
Benefits for Teaching, Learning, and Assessing .............c..covvviiinennan.. 4
Ready to Begin ... ..o e 5
Chapter .. 7
Geometry and Measurement: The Big Ideas and Essential Understandings
Identifying the Big Ideas and Essential Understandings.................... 9
Classifying Objects: Big Idea 1.......... ... . .. 12
Specifying objects precisely .. ....... .. . 13
Classifying objects in multiple ways.......... ... ... ... oo, 17
Structuring Space and Identifying Location: Bigldea 2................... 26
Describing a location. .. ...... ... 26
Specifying real-world locations ............ ... ... ... .. . ... 28
Idealizing real-world objects .......... ... .. .. . . 30
Transforming Space and Objects: BigIdea 3 ........... ... .. ... ... ... ... 32
Using transformations and images ...............cooviiinienn.... 32
Recognizing invariant properties of transformations .................. 45
Measuring Geometric Attributes: Big Idea 4. ............................ 50
Assigning a number to an attribute. . .......... ... ... o L 50
Comparing and computing. . ... 52
Relating unit size to the number of units ............... ... ... ... ... 54
Composing and decomposing. .. ........c.uiiriiiniin e, 55
ConclusSion . ... .o 55
GNP e 2. 57
Connections: Looking Back and Ahead in Learning
Seeing Connections with Geometry at Other Age Levels .................. 57
Locating and visualizing: The earliest geometry ...................... 57
Building to geometry in grades 3-5 ........ ... ... i 62
Making Connections with Other Topics. . ........ ... .. 63
Using number lines . . ....... ... i 63
Composing, decomposing, and unitizing ............. ... ... ... .... 65
Working with spatial structures.............. ... ... ... 67

CoNCIUSION . . oottt e e 69



Chapter .. 71
Challenges: Learning, Teaching, and Assessing

Supporting Spatial Understanding ........... ..o, 71
Building Awareness of Shapes and Transformations ........................ 74
Offering Opportunities to Compose Shapes............ccoviiiiiiiiiiiinn.. 78
Exploring Measurements of Space and Shapes...............c.ccoevviien.... 80
Using Learning Trajectories to Link Assessment and Instruction ............. 81
ConNCIUSION . . oo e 88

RE I ENCES . . oo 89



