e — . .
SD San Diego Unified School District
USD

Instructional Module to Enhance the Teaching of

HARCOURT

Math

California Edition

Grade 5

Module 8 - Reorganized

Measurement: Area, Perimeter, and Volume

— WORK IN PROGRESS—

Reorganized 9/07/04  © San Diego Unified School District



10/60/T PoS1asy

(9§-/Z "dd) yoog 20.n0g soyvuayiopy (0r€-91¢ "dd) 61 191deyD ‘a[[ep) Op UBA S20410S52Y

(syun o1qnd pue syun s1enbs ‘syun) swnjoa pue eoXe ‘Iejewried 1oy aImsesw Jo syun sjeudoidde oy asn pur AJUSPI | Op MOK
Jwsud rernSue)dal e Jo swnjoa o) Surpuly 10§ ejnuwoy oY) ure[dxs pue ‘[apou “SALISP 0} S9N 3Sn [ Op MOE]

{ewmjoa pue gare ‘sjeunized usomjaq sdrysuorelar soys pue urejdxs [ op MO]

¢suwistid 1e[n3ue)odl JO BaIe 90BJINS Y} PUL] PUB PUEBISISPUN 0] S[Fuejoal € Jo vale oy) Jurpuy Jo Surpue)siopun AW sn ] op MOY
{SeINT1y PI[OS [BUOISUSWIP-¢ OJUI PIP[OJ 2q Ued e (51oU) sureljed [BUOISUSWIP-7 S3BW [ OP MOH

jwrerdororrered e pue S[3UBLY © JO BIIE AU} JOJ SBINULIOY O} SALIOP 0} S[SUL}0I B JO BAIE 9y} JO SUIPURISISPUN AL 95T | OP MOE]
{swa[qoid aA1os 03 1ajouniied pue eore ueamaq SAIYSUOIR[AI SY) SSN PUB AJIUSDI | OP MOJ]

:SSUIUIDI] [DYUISSD 21} 2421YID 03 43P0 U SIAJISUIY] YSD SIIUIDI] JDY] SUOYSIND [V1UISSD 24D ISIY ]

"Suistd Av|nduvioa. Jo va4v 2ovfans ay puv suoddjod 1ayjo fo vaip

oYy Supulf 4of svjnuLiof aa149p 0} suoddjod asoyy asn uayy puv s213uvl) pup sa]Sua.L J0 DD 2y Sutpuf Lof svjnuLIOf aaLLdp sjuapnIs  —
Y13ud] Jo SjudWNSDIUL AJUO SUISN SAINGLUID 259y} BULINSVIUL JO (DM D ap1a0.4d SDINULIOf DUNJOA PUD DAID “UdpouiLidg  —

"PUINJOA YJIM DUNJOA ‘DIAD YJIM DIID “YISua)

YJIA YJSUD] [2INGLIUID DUWDS dY) SDY IDY] JIUR JUIULDANSDIUL D YIIM WdI1 uv Suripduiod SIAJOAUL JUIWIIANSDIUL JDY] PUDISIOPUN SJUIPNIS  —
:83dadu0y/seapr 19331q Juasaxdaa Jey) SSUTUIBI] [BUASSI 318 9SIY .

$1dadU00 [EO1BWAYIRWI UIE] 0} SI[OIYaA se ‘AFojouyos) Surpnjout ‘sjooy syeudoidde asp

"surd]qoid 9A10s 03 5)dsouos pue ‘s[s ‘sarderens asn pue dofoas(]

sourdosp 19430 U99MI9q PUL SLIPT [EONEWST LW SUOWE SUOHIIUUOD INE

sisayjodAy e oyl 10 1oddns 0 sjuswmBIe pring pue 9oUSPIAS dZA[RUR 0} Sun[UTy Teo130] dofaaa(g

‘sdrysuorjera pue suroned Jo suonezijersussd ssoxdxa 0} sojqeLIeA pue suonenbs asn)

“suoneIuasaxdox JuISJIIp UsoMIaq Sje[sUe pue s)reyo pue sydeid ‘sjoquiks ‘sraquinu ‘spiom Suisn £q SUP{UIY] [eI1RWSYJRN BT} 9JEOIUNIITIO))
"swojqo1d 9A]0S 0} SUTHOSEaI [BOTJRWISYIRW 3S)

"SS Teanpaooid pue uonendwod oiseq ur Kousnjy pue Jo Surpuejsispun do[aas(]

"$)NSAX S]qBUOSE] 9ZIUZ00I PUE SS[qOId JAJ0S 0} SUIPURISIOPUN IIATY) IST PUE WIISAS IOGUINU 9} PUE SISGUINT JO Surpuesiapun dojaaa(g

‘I[I4 sJudpMIS
‘dinbut fo pun avpmonavd ouo Kup 03 pagnjost aq jou pinoys swap sy Avak 100YoS
a4yu2 ay) Supanp Linbuy fo spun jp ynoySnoayy paSvSus Ajaanov aq pinoys spuspnys yorym up saypumyioddo Supuiva) Sur08uo yuasasdaa spvaayy ay |

AVHA HHL LNOHDNOUYHL SAVIIHL

s3uruIed] [eUasS? 0) PE] yer) APM)S Jo s)UN [EnpiAIpul Juasa.1da SIMPOJA]
TWATOA ANV YALANINA VIV AALANOID — 8 TINAON

S HAVED — dVIN WNTNDRTIND SOILVINAHLVIN

UOISIAL(] WIN[NOLLINY) PUEB UORONISU]
s[ooyss A1) 0391 ues

8 ' INAON G 9pRID—YIBIA MNOJIRY

o

- N




Harcourt Math—-Grade 5 MODULE 8§

Measurement: Area/Perimeter/Volume
Chapters 28 and 29

Key Mathematical Concepts:

* Know that perimeter is a linear measure that uses units of length to measure the distance around a
polygon and understand how to figure the perimeter.

* ldentify and use the relationships between area and perimeter to solve problems.

* Use understanding of the area of a rectangle to derive the formula for the area of a triangle.

* Use understanding about the area of a rectangle to derive the formula for the area of a
parallelogram.

* Identify two-dimensional nets for three-dimensional solids.

* Understand that the surface area of a rectangular prism is the sum of the areas of all faces and
know how to compute surface area.

* Understand how to find the volume of a rectangular prism and that cubic units are used to measure
the amount of space the prism occupies.

* Identify and use appropriate units of measure for perimeter, area, and volume.

Chapter 28: Perimeter and Area Chapter 29: Surface Area and Volume

Lesson 1. Perimeter Lesson 1: Nets For Solid Figures

Lesson 2: Relate Perimeter and Area Lesson 2: Surface Area

Lesson 3: Area of Triangles Lesson 3: Algebra: Volume

Lesson 4: Area of parallelograms Lesson 4: Measure Perimeter, Area, Volume

Lesson 5: Problem Solving Strategy: Solve a

Simpler Problem
Note: Review “Module Notes” for an
explanation about the suggested
order of the lessons and rationale for
omitting some lessons.

Reorganized 9/07/04 : 6
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Harcourt Math~Grade 5

MODULE 8 NOTES

MODULE 8

Chapter 27 is moved to Module 10 because measurement is practiced in the geometry

lessons.

Lesson 28.1 and 28.3 are combined in Lesson 1 to review perimeter and area.

Lesson 28.2 is omitted because circumference is not a fifth grade standard.

Lesson 29.5 is omitted to provide time for assessment of geometry concepts.

This module does not contain lessons for: Day 10, 11, or 12

Area/Perimeter/Volume

Day 1 Day 2 Day 3 Day 4 Day 5
CHAPTER 28:
Perimeter and
Area
Lesson 28.1 and | Lesson 28.4 Lesson 28.5 Lesson 28.6 Lesson 28.7
28.3 Relate Perimeter | Area of Triangles | Area of Problem Solving:
Perimeter and and Area Parallelograms Compare the
Area Area of Triangles
& Parallelograms

Day 6 Day 7 Day 8 Day 9 Day 10
Chapter 29:
Surface Area
and Volume
Lesson 29.1 Lesson 29.2 Lesson 29.3 Lesson 29.4 Review/
Nets of Solid Surface Area Algebra: Volume | Measure Assessment of
Figures Perimeter, Area, Geometry

and Volume Concepts

Reorganized 9/07/04

Note: Review “Module Notes” for an explanation about the suggested order of the lesson.




Harcourt Math—-Grade 5

MODULE 8

DAY 1
Unit 8: Measurement
Chapter 28: Perimeter and Area
LESSON 28.1 & 28.3, pp. 524 -529

Introduce students
to concepts.

MATERIALS: Grid paper

LESSON FOCUS: Perimeter and Area

CALIFORNIA Measurement and Geometry

STANDARDS: 1.4: Differentiate between, and use appropriate units of measures for 2-
and 3-dimensional objects (e.g., Find perimeter, area, and volume). )
AF 1.2: Use a letter to represent an unknown number; write and evaluate
simple algebraic expressions in one variable by substitution.

PURPOSE OF * Review perimeter and area and use the correct units used to measure

LESSON: them (linear and square).
* Understand polygons are closed plane figures formed by line segments

and regular polygons have equal sides.
LAUNCH: * Introduce measurement concepts by having students tell you what they

already know about perimeter and area. Chart responses.
* Place a color tile on the overhead and ask students:

PERIMETER:

* What do we call the distance around the edge or boundary of a space?
(perimeter)

» What measurement units might we use to describe the perimeter?

* As students provide examples, brainstorm things that would actually be
measured using those units. Include all grade appropriate linear
measurements in the discussion.

AREA:

» Refer back to the color tile on the overhead.

* Ask students how they might describe how much space is covered by the
tile.

Note: The big idea here is that you can’t measure area with linear units.
The area of a space is measured with square units.

* Discuss the difference between an inch and a square inch; a foot and a
square foot; a meter and a square meter, etc.
* Compare a line segment 1” long with the space covered by the tile.

*Note: Perimeter can be thought of as the measure of the length of the
‘boundary of a straight-sided figure.

Reorganized 9/07/04




Harcourt Math—-Grade 5

MODULE 8

Grid paper

Problem of the Day (28.1), P. 524A

A. Ask students to draw all of the possible rectangles that could be
enclosed by the fencing. (perimeter)

B. Extend the discussion by asking what is the area of each rectangle?
Encourage the strategy of counting the squares to determine area.

» Students use grid paper to find all of the different rectangles that are
possible.

+ Students label each rectangle with the perimeter and area (square units).

* Remind students that each square represents 1 square foot and each
edge of a square is one linear foot.

EXPLORE:

Work with the
concept. Focus on
students “doing”

Learn, P. 529: Making Plans.

* Write problem on board/overhead.

* Discuss possible strategies to solve, including those for finding the
perimeter.

Communication
and
Representation.

mathematics. Teach, P. 529; Guided Instruction questions to guide discussion.
* Highlight both area and perimeter of the shapes.

Grid paper

PRACTICE: Check, P. 524 #1-5

Focus on Check, P.529#1 -3

Practice & Problem Solving, P. 525 #14 — 22. Discuss solutions.
Practice & Problem Solving, P. 529 #18 — 20. Discuss solutions.

SUMMARIZE:
Connect purpose to
activities.

* Discuss the difference between perimeter and area and the units used to
measure each.

ASSESS, P. 529: DISCUSS

HOMEWORK:

Practice & Problem Solving, P. 525: # 10 - 13
Practice & Problem Solving, P. 529: # 8, 12, 15, 21

ROUTINE:

Pose problems with a constant perimeter and challenge students to find rectangles with
different areas. Cut out some of the rectangles and post them under the headings:

“Most Area” “Least Area”

- Challenge students to find the rectangles with the greatest and least areas. Ask
students to generalize/describe the kinds of shapes with the greatest and least area.

Reorganized 9/07/04




Harcourt Math—Grade 5

MODULE 8

DAY 2
Unit 8: Measurement
Module 6: Chapter 28: Perimeter and Area
LESSON 28.4, pp. 530 -531

MATERIALS:

Color Tiles,
Cm. Grid Paper

LESSON FOCUS:

Relate Perimeter and Area

CALIFORNIA Measurement and Geometry
STANDARDS: 1.4: Differentiate between, and use appropriate units of measures for 2-
and 3-dimensional objects (e.g., Find perimeter, area, and volume.)
PURPOSE OF * Understand that polygons (rectangles) that have the same area can
LESSON: have different perimeters and polygons (rectangles) that have the
same perimeter can have different areas.
LAUNCH: Explore, P. 530. Write Sharon & Brad problem on board/overhead.

Introduce students to
concepts.

TEACH, P. 530, Guided Instruction Questions in to discuss
generalizations about rectangles that have the same perimeter.

Try It, bottom P. 530.

* Ask students to consider if shapes that have the same area can have

Grid paper different perimeters? Why? Why not? Explain/show/justify your
thinking. _
* Do Career Connection, P. 530A to investigate the above question.
EXPLORE: Connect, P. 531 top SE.
Work with the * Students find all the possible rectangles they can make with 24 tiles.

concept. Focus on
students “doing”

Students record their work in a table (see page 531).
* Discuss Reasoning & Math Idea, top P. 531 SE, after completing the

mathematics. chart.

Color tiles

PRACTICE: Practice, P. 531 #14 - 17.
Focus on * Share & discuss.

Communication and
Representation.

Practice, P.531:#s1,2,6,7

SUMMARIZE:
Connect purpose to
activities.

* Ask students to suggest possible dimensions for a rectangle with an
area of 100 square inches, without drawing or modeling.

* List student suggestions on board/overhead. 1 x 100, 2 x 50, 4 x 25, 5 x
20, 10 x 10.

* Ask students if the rectangles will they all have the same perimeter, and
have them explain their thinking.

» Ask which shape do they think will have the greatest/least perimeter
and why.

Reorganized 9/07/04
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Harcourt Math—Grade 5 MODULE 8

HOMEWORK: Practice, P. 531: #,5, 8,9
Mixed Review, P. 531

ROUTINES:
Ask students to find all the rectangular arrays for a given number of one-inch tiles. (Grid
paper may be used.)

Connect this activity to previous factor work. Find the rectangles with the least and greatest
perimeters. Post shapes under the headings:

“Greatest Perimeter” “Least Perimeter”

Ask students to generalize/describe the kinds of rectangles with the greatest and least
perimeters.

Reorganized 9/07/04 11



Harcourt Math—-Grade 5

MODULE 8

DAY 3
Unit 8: Measurement
Module 6: Chapter 28: Perimeter and Area
LESSON 28.5, pp. 532 -535

MATERIALS: Grid paper, TR 32
LESSON FOCUS: Area of Triangles
CALIFORNIA Measurement and Geometry
STANDARDS: 1.1: Derive and use the formula for the area of a triangle and of a
parallelogram by comparing it with the formula for the area of a rectangle.
1.4: Differentiate between, and use appropriate units of measures for 2-
and 3-dimensional objects (e.g. find perimeter, area, and volume).
PURPOSE OF * Use rectangles to find the area of triangles.
LESSON: * Understand that a diagonal of a rectangle divides it into 2 congruent
triangles. '
* Understand congruent triangles have the same area.
* Understand that to find the height of a triangle, measure the length of
the line segment perpendicular to the base.
LAUNCH: :

Introduce students to
concepts.

Grid paper

* Ask students to draw a triangle on grid paper with a base of 5 units and
a height of 10 units, to match Step 1, SE, P. 532.

* Discuss how they could find the area. (50 square cm.) (count, etc.)

* Cut the rectangle into two triangles as shown in diagram and discuss
how they can help you find the area of a triangle. (The area is half.)

* Introduce new vocabulary: base and height for triangles.

Learn, P. 532: Surf the Wind. Discuss problem with students.
Teach, P. 532; Guided Instruction questions to guide discussion of
Activity 1.

EXPLORE:

Work with the
concept. Focus on
students “doing”
mathematics.

Other Triangles, P. 533: Activity 2: Steps 1, 2, & 3

* At this point, do not emphasize the formula. Focus on the relationship
between the triangles and the rectangle.

* See bullets, top margin, TE P. 533, to guide discussion.

Check P. 533

* Discuss # 1.

* Students use grid paper to draw triangles #s 2, 3, & 4.

* Students enclose each triangle in a rectangle to find the area.
Connect using base and height to find area to the use of the formula.

PRACTICE:

Focus on
Communication and
Representation.

Practice & Problem Solving, P. 534 — 535 # 18 — 20; 22.
* Discuss.

Reorganized 9/07/04
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Harcourt Math-Grade 5 " MODULE 8

SUMMARIZE: Practice & Problem Solving, P. 534 #21.
Connect purpose to » Students discuss error with partner and how to correct it.
activities. Practice & Problem Solving, P. 535 #23.
* Discuss

HOMEWORK: Practice & Problem Solving, P. 534, #8 — 13, 15, 16
ROUTINES:

Connect both of these routines to real world applications.

Examples:

When would we want to maximize the perimeter?
(Seating more people around a limited number of tables; display space in a museum where
you want more wall space per square foot of space.)

When would we want to minimize the perimeter?

(To keep down the cost of walls in housing; to keep down the amount of fencing needed to
enclose a space.)

Reorganized 9/07/04
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Harcourt Math-Grade 5

MODULE 8

DAY 4
Unit 8: Measurement
Chapter 28: Perimeter and Area
LESSON 28.6, pp. 536'-539

MATERIALS: Cm. grid paper

LESSON FOCUS: Area of parallelograms

CALIFORNIA Measurement and Geometry

STANDARDS: 1.1: Derive and use the formula for the area of a triangle and
parallelogram by comparing it with the formula for area of a rectangle.
1.4: Differentiate between, and use appropriate units of measures for,
two- and three-dimensional objects.

PURPOSE OF * Use knowledge of rectangles to find the area of a parallelogram.

LESSON: * Understand parallelograms can be transformed to a rectangle to find its

area.

LAUNCH: Learn, P. 536: Catch the Sun.

Introduce students to | « Students use grid paper to draw a parallelogram (as in Activity) with a

concepts. base of 11 and a height of 5 cm.

* Model on board/overhead.

NOTE: Remind students that a parallelogram is a quadrilateral with two
pairs of parallel sides. Squares and rectangles are also parallelograms
This lesson will focus on parallelograms with no right angles.

* Ask students how they can use what they’ve learned about triangles
and rectangles to find the area of this parallelogram.
* Allow students time to work and then share strategies.

* Guide the class through steps 2 and 3 in the activity.

* Discuss what students notice (base and height), about the area of the
rectangle, and the area of the parallelogram and why. (What
dimensions are the same about both shapes?)

* Ask students to work with their partner to draw another parallelogram.
* Cut and slide to form a rectangle and find the area.
* Discuss bullet at bottom of SE P. 536.

Use a Formula, P. 537.

» Connect activity to the Math Idea on P. 537.

» See bullets top margin, TE P. 537 to guide discussion.
* Include Reasoning question.

Reorganized 9/07/04
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Harcourt Math-Grade 5

MODULE 8

EXPLORE:

Work with the
concept. Focus on
students “doing”

Check, P. 537. For problems 2, 3, and 4, draw each parallelogram.

* Write the base and height for each. Use the formula to find the area.

* (Check the area by cutting a right triangle and sliding it to form a
rectangle.)

mathematics.

Check, P. 537 #5 - 7.

* Draw models on grid paper.

* Share & discuss.
PRACTICE: Practice & Problem Solving, P. 538-539 # 20 — 28.
Focus on * Share & discuss.

Communication and
Representation.

SUMMARIZE:
Connect purpose to
activities.

ASSESS, TE P. 539: DISCUSS.

HOMEWORK:

Practice & Problem Solving, P. 538: # 13 - 15, 17, 18
Mixed Review, P. 539

ROUTINES:

Reorganized 9/07/04
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Harcourt Math—-Grade 5

MODULE 8

DAY 5
Unit 8: Measurement
Chapter 28: Perimeter and Area
LESSON 28.7, pp. 540 -541

MATERIALS:

Grid paper, straight edge

LESSON FOCUS:

Solve a Simpler Problem

CALIFORNIA Measurement and Geometry
STANDARDS: 3.2: Note the method of deriving the solution and demonstrate a
condceptual understanding of the derivation by solving similar
problems.
AF 1.2: Use a letter to represent an unknown number; write and evaluate
simple algebraic expressions in one variable by substitution.
PURPOSE OF Deepen understanding of the formulas for the area of triangles and
LESSON: parallelograms by comparing them; review base, height, and congruent.
LAUNCH: Problem, P. 540.
Introduce students to | * Review with students.
concepts.
Teach, P. 540. Guided Instruction questions to guide discussion.
* Ask students to sketch the drawing (to scale) of the house, SE P. 540.
Grid paper
* Highlight the decomposition into different shapes in the SOLVE section.
) EXPLORE:
Work with the Problem Solving Practice, P. 541 #1 — 4. Students work with partners.

concept. Focus on
students “doing”
mathematics.

Share and discuss responses. Highlight concepts of area and perimeter
and their connections in the discussion.

PRACTICE: Mixed Strategy Practice, P. 541 #5 — 10. Discuss solutions and

Focus on thinking.

Communication and

Representation.

SUMMARIZE: » ASSESS, TE P. 541: WRITE.

Connect purpose to

activities. * Writing In Mathematics, P. 536B: Students explain how the areas of
a triangle and a parallelogram with the same base and height
(dimensions) compare.

HOMEWORK: Thinker’s Corner, P. 539

ROUTINES:

Reorganized 9/07/04
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Harcourt Math~Grade 5

MODULE 8

DAY 6
Unit 8: Measurement
Chapter 29: Surface Area and Volume
LESSON 29.1 pp. 546 -547

MATERIALS:

One-inch grid paper,

scissors,

tape,

copies for each student of TR 60, 62, 65, 66.

LESSON FOCUS:

Nets for Solid Figures

CALIFORNIA Measurement and Geometry
STANDARDS: 1.2: Construct a cube and rectangular box from two-dimensional
patterns and use these patterns to compute the surface area for these
objects.
2.3 Visualize and draw two-dimensional views of three-dimensional
objects make from rectangular solids.
PURPOSE OF * To learn to recognize a two-dimensional pattern for a three-dimensional
LESSON: solid. (net)
* Understand prisms and pyramids are examples of 3-D solids.
LAUNCH: Problem of the Day, P. 546A, TR 29.1

introduce students
to concepts.

» Have students cut out nets to check.
* Define net as a 2-D pattern that can be folded into a 3-D shape. (See
top of p. 546).

EXPLORE:

Work with the
concept. Focus on
students “doing”
mathematics.

Learn, P. 546: Boxed In:

» Write net definition on board/overhead.

* Discuss.

* Students follow steps of Activity, p. 546, and make net.
* Students also make nets for Examples A & B.

Teach, P. 546;
* Guided Instruction Questions to guide discussion.

Check What You Know, P. 545, #1 — 4.

* Discuss.

¢ Then, # 5-9:

* Begin a chart with the following headings:

Name of Shape Number of Faces Shape of Faces Shape of Base/s

* Complete the chart for the cube.

* Students construct: Rectangular Prism (TR 60), Triangular Prism
(TR62), Square Pyramid (TR 65), and Triangular Prism (TR 66) similar
to the one in Example A.

| » Discuss attributes of each solid and refer to data on the chart.

Reorganized 9/07/04
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