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KEY MATHEMATICAL CONCEPTS FOR GRADE SIX - BIG IDEAS: 
 
By the end of grade six, students will: 
¥ Master the four arithmetic operations with positive and negative whole numbers, positive fractions, 

and decimals. They accurately solve problems involving fractions, ratios, proportions, and percentages.  
¥ Understand the concepts of mean, median and mode of data sets, and how to calculate the range.  

They analyze data and sampling processes for possible bias and misleading conclusions.  They calculate 
the probabilities for compound events and understand the difference between independent and 
dependent events. 

¥ Write verbal expressions and sentences as algebraic expressions and equations; they evaluate 
algebraic expressions, solve simple linear equations, and graph and interpret their results. They 
analyze and use tables, graphs, and rules to solve problems involving rates and proportions.  

¥ Deepen their understanding of the measurement of plane and solid shapes and use this 
understanding to solve problems. 

 

Key Mathematical Concepts for Module 11: 
¥ Find perimeters of different polygons.  
¥ Derive the formula for a triangle from that of a rectangle; find the volume of triangular prisms using 

the understanding of the area relationship between triangles and rectangles. 
¥ Relate the perimeter of a polygon to the circumference of a circle. 
¥ Generalize the estimate of the ratio of the diameter of any circle to its circumference; use the ratio 

to estimate the circumference of any circle.  
¥ Use !  to represent the exact ratio between the diameter and circumference and substitute 3.14 and 

22/7 into the formulas for circumference and area of a circle. 
¥ Explain and illustrate the ways in which the formulas for the areas of trapezoids, non-rectangular 

parallelograms and triangles are related to the area of a rectangle. 
¥ Use the formulas for finding the areas of different polygons and circles to find surface areas of 

prisms and cylinders. 
¥ Generalize that the formula for the volume of any prism or cylinder is the formula for the area of the 

base times the height. 
¥ Use formulas and measurement as tools when solving problems. 

Chapter 25:  Length and Perimeter  
 
Lesson 25.1: MATH LAB:  Estimate Perimeter   
Lesson 25.2: Perimeter  
Lesson 25.3: Problem Solving Strategy:  
                    Dr aw a Diagr am 
*Lesson 25.4: MATH LAB:  Circumference 
*Lesson 25.5: Circumference                             
  

Chapter 26:  Area 
 
Lesson 26.1: Estimate and Find Area  
Lesson 26.2: Algebra:  Areas of Parallelograms      
                    and Trapezoids 
*Lesson 26.3: MATH LAB:  Area of a Circle 
*Lesson 26.4: Algebra:  Area of Circles 
Lesson 26.5: Algebra:  Surface Areas of  
                     Prisms and Pyramids 

* The lessons on Circumference and Area of a Circle 
are the only Key Math Standards addressed in this 
unit. If taught in Module 7 they are optional at this 
time.  However, they may be revisited in Module 11 to 
support the student’s understanding of the 
concept(s).  
The other lessons are needed to understand and make 
connections to important mathematics that students 
may not have explored in earlier grades. 

Chapter 27:  Volume 
 
Lesson 27.1:  Estimate and Find Volume   
Lesson 27.4: MATH LAB:  Volume of Cylinder 
Lesson 27.5:  Volumes Cylinders 
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MODULE 11: UNIT 8: MEASUREMENT 

 
 
 

MATERIALS: Metric ruler (TR 24); string; perimeter map (TR26)  
LESSON FOCUS: Perimeter 
CA STANDARD: MR 2.4; (MG 1.0; MR 3.2) 
Purpose of 
Lesson: 

Math Background:  
TE p. 458A 

At the end of the lesson students will be able to estimate perimeter using appropriate 
units; and to determine equivalent scales using different units. 

Warm-up/ 
Routine(s):  

TE p. 454B  

ALTERNATIVE TEACHING STRATEGY: TE p. 454B: Use patterns to convert 
metric measures.  Af t er  discussion have st udent s set  up a pr opor t ion using t he 
pat t er n. 

LAUNCH: 
p. 468 

 

Display the drawing of the lake (p. 468) and ask the students which unit(s) would be 
reasonable to use to estimate the perimeter (distance around the outside) of the drawing of 
the lake and why. 
¥ Ask students to find a strategy for using the string and the metric ruler to estimate the 
perimeter of the drawing of the lake and round answer to the nearest unit of measurement 
chosen.  
ÒWhich met r ic unit s would be appr opr iat e f or  measur ing t he per imet er  of  t he lake?Ó  (mm/cm)   

EXPLORE: 
 

Math Background:  
TE p. 458A; TE p. 

472A 

¥ Students estimate the perimeter using measurement in cm and mm, rounding to nearest cm 
or mm. (Watch for students using and verbalizing effective strategies.) 

¥ Using the scale for perimeter 1 cm = 100 m, have students determine an  

       equivalent scale when they measure with mm as the unit 
1cm

100m
=

1mm

(x)m
 

¥ Use the scale to find the actual perimeter of the lake. 
¥ ÒI f  1 mm = 100m, what  would t he equivalent  scale in cm be?Ó   
       "How could you use t he act ual per imet er  of  t he lake if  t he scale wer e 1cm=100m?  
       ÒI f  t he scale wer e 1mm=100m?Ó   
¥ Compare measurements with others in the group.  ÒWhy is measur ing called an est imat e even 

if  we measur e car ef ully?Ó   

      Practice: 
Books Closed 

  

Students solve the perimeter fence problem at the top of page 472: 
Display the problem without students seeing the suggestions in the book. 
Using ÒPr ivat e Think TimeÓ, students sketch the information given in the problem.  
Partners/groups complete solution. 

SUMMARIZE/ 
Closure: 
 
 

Discuss strategies students used to: 
¥ Measure the perimeter. 
¥ Find the estimate of the actual perimeter using different scales. 
Select students to display sketch of the fence problem and discuss strategies.   
“How did t he sket ch help wit h t he solut ion of  t he pr oblem?Ó  
Assess:   
¥ Partners explain the meaning of perimeter and give examples. 
¥ Write explanation of the meaning of perimeter. 
¥ Lesson Quiz 25.3: TE p. 473 (#1 or #2): Include labeled sketch and an explanation of 

reasoning in addition to the numerical pat h t o t he solut ion.  
HOMEWORK: • Trace your shoe and measure to find the estimate of its perimeter to the nearest inch, cm and 

mm.  Explain which unit gives the most precise estimate and why. 
• p. 473:  #8: Sketch and solve the problem.   
Explain how the problem is related to perimeter. 

 

DAY 1: LESSON 25.1 and 25.3; pp. 468 and 472 
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MODULE 11: UNIT 8: MEASUREMENT 
 
 
 
MATERIALS: Centimeter square paper in plastic “whiteboard”; metric ruler, TR24 
LESSON FOCUS: Perimeter 
CA STANDARD: AF 3.1; AF 3.2; (MG 1.0) 
Purpose of 
Lesson: 

Math Background: 
TE p. 469A 

At the end of the lesson students will be able to find perimeters of polygons using a 
variety of strategies and derive formulas for the perimeters of regular polygons and 
rectangles. 

Warm-up/ 
Routine(s):  

TE p. 469A 
  

TE p. 469A: PROBLEM OF THE DAY 25.2; Students read the problem and determine 
the information they would need in order to solve it.  (5280 feet in a mile)  Have 
students sketch the information ÓPr ivat e Think TimeÓ and then work with group. 
Emphasize recording the numerical equation to solve the problem. 

LAUNCH: 
 

Refer to the 3 
questions under 

Guided Instruction:  
TE p. 469 

p. 469:  MATH LAB Activity:   
¥ Students find and record the perimeter to the nearest cm. 
¥ Numerically record the different strategies used in the group and discuss the 

Think and Discuss questions under the rectangle. 
¥ Discuss the different equivalent numerical representations:   

9+3+9+3; 2(9) +2(3); 2(9+3).  Press students to come up with more than one.  

EXPLORE: See ADVANCED LEARNERS:  TE p. 469B: 
¥ Assign a starting perimeter for each group (36, 48, 64). 
¥ Once the group has drawn all the non-square rectangles on graph paper for their 

assigned perimeter and labeled the lengths and widths, they record different 
strategies for computing the perimeters.  

¥ Students record formulas involving length, width and perimeter (l, w, p) that  work 
for finding the perimeters of all their rectangles. 

¥ ÒHow can you know when you have all t he possible r ect angles wit h t he given 
per imet er ?Ó 

¥ If time, have students use their strategy to list the dimensions of all the possible 
rectangles for the next given perimeter and verify using the formulas they 
recorded. 

      Practice: 
p. 471 

During Practice time, 
select students to 

record their group’s 
formulas for use in 

Summarize.  

Find the perimeters of the following regular polygons with each side equal to 30 
cm: Square; triangle; pentagon; hexagon; octagon. 
¥ Find a f or mula t o calculat e t he per imet er  ef f icient ly f or  each r egular  polygon. 
Find the unknown length when the perimeter is given:  p. 471 (#9-11) 
(Refer to CHALLENGE 25.2, TE p. 470 to see if posting a couple of those situations 
would meet the needs of students better than p. 471.) 

SUMMARIZE/ 
Closure: 

 
TE p. 471:  Discuss 

(or write a response) 
 

Choose summary 
focus noted during 

Explore. 

Discuss the recorded formulas for finding perimeters of rectangles and regular 
polygons.   
¥ List 3 or 4 lengths and widths of non-square rectangles and ask students to find 

the perimeter mentally. ÒWhich f or mula is mor e ef f icient  f or  you?Ó   
      ÒI s one somet imes easier  t o use t han anot her ?Ó 
¥ Select some students to share strategies for verifying they had listed all the 

possible rectangles for a given perimeter with whole number side lengths. 
¥ Lesson Quiz 25.2 (#1-3): TE p. 471; Sketch and label the problems.   
    Record numerical representation of solution and equivalent formula.  

HOMEWORK Finish Lesson Quiz 25.2: TE p. 471 and p. 471 #12 and #15-17  

    DAY 2: LESSON 25.2; pp. 469-471 
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MODULE 11: UNIT 8: MEASUREMENT 
 
 
 
MATERIALS: Calculators; string; compass; ruler (TR23); cylinder (variety of cylinders that roll:  cans, 

paper towel and toilet paper rolls, etc. one per pair; one large cylinder for teacher use 
(bike wheel would be good to introduce). 
 

LESSON FOCUS: Circumference 
 

CA STANDARD: 
 

MG 1.1 Key Standard; AF 3.2; MG 1.2; (AF 3.1; MG 1.0) 
 

Purpose of 
Lesson: 

Math Background:   
TE p. 476A 

At the end of the lesson students will be able to discover that the ratio of the 
diameter of a circle to its circumference is about 1 to a little more than 3.  
 

Warm-up/ 
Routine(s):  

p. 472 
 

  

QUICK REVIEW: p. 472: Choose two or three of the problems for mental 
computation according to student needs.  
Discuss/record strategies.  “How might  t he pr oblems be r elat ed t o per imet er ?Ó   
Write the formula for finding perimeter that matches each numerical expression. 

LAUNCH: 
 

Hold up a large cylinder or bike wheel that is different from the ones the students 
have.  Measure the diameter with a string and mark its length on the board.   
¥ Establish that the part of the circle measured is the diameter. 
¥ “Pr edict  whet her  t he lengt h of  one r evolut ion, will be gr eat er  or  less t han t he 

diamet er .Ó 
¥ “What  is t he name of  t his measur ement  of  one r evolut ion?Ó  (circumference) 
¥ Compare the circumference to the perimeter of a polygon.  
¥ Students suggest ways to determine the distance when the wheel or their 

cylinders have gone around one full revolution. 
¥ ÒWhat  might  be anot her  way of  f inding t he lengt h of  one r evolut ion wit hout  r olling 

it ?Ó  (See if the same length of string fits around the tire once.) 
 

EXPLORE: 
 

Books Closed: 
Students should 

figure out how to 
use the tools (string, 

ruler) to measure 
the circumference. 

 
Modified from 

MATH LAB Activity 
1: p. 474 

 
 

Work with the class 
chart will continue 

on Day 4. 

 

Questions to Explore:   
ÒWhat  is t he r elat ionship of  t he diamet er  of  a cir cle t o it s cir cumf er ence?Ó   
ÒI s t her e a r at io and if  so does t he r at io st ay t he same f or  cir cles wit h longer  or  
shor t er  diamet er s?Ó  
Students copy a chart from the board with the following headings: 
Diameter      Predicted Circumference     Measured Circumference      Ratio:  d/c 
                                                                           (St udent s r ecor d t he measur ement s in f r act ion f or m) 

 
¥ Measure to the nearest cm. 
¥ Work in pairs and trade cylinders with other tables to gather as much data as 

possible. 
¥ Encourage students to make observations after measuring each cylinder and try to 

use any patterns to predict the circumference after measuring the diameter of a 
new cylinder. 

Have st udent s f r om each gr oup record data on a class char t , f r om a cylinder  t hat  has 
not  been r ecor ded yet . 
 
 

DAY 3: LESSON 25.4*; pp. 474-475 
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      Practice: 
  

¥ Discuss observations. (About 3 times bigger should come up.) Make a sketch of the 
relationship they describe.   

¥ Students check conjectures with calculators. 
¥ Students write in approximate circumference of 4 circles. (23 m, 28 cm,  
      38 cm and 10 cm)  
¥ Using the approximate ratio they have noted, students estimate the diameter of 

each circle   
¥ To scaffold, some students might benefit from a sketch of a circumference length 

stretched out that is marked with the three generic diameters and a little left over 
to represent the relationship they have noticed.  

¥           
c

3
    

c

3
    

c

3
         

               d     d     d      

c is a little more than 3d; d is a little less than 
c

3
 

 
SUMMARIZE/ 
Closure: 
 
 
 

 
 

¥ Fill in the chart with the estimates but without measuring and discuss strategies 
used to determine the approximate circumference, diameter or radius. 

¥ Record the strategies numerically and connect to the diagram even if the diagram 

was not used.  C ! 21; d !  
21

7
! 7  (The equal signs should be all be “squiggly” ones 

to signify approximate, not equal.) 
 

HOMEWORK ¥ MIXED REVIEW AND TEST PREP:  p. 475 #1-4 
¥ p. 473 #10  
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MODULE 11: UNIT 8: MEASUREMENT 
 
 
 
MATERIALS: Calculators 
LESSON FOCUS: Circumference 
CA STANDARD: 

 
MG 1.1 Key Standard; AF 3.1; MG 1.2; (AF 3.2; MG 1.0) 

Purpose of Lesson: 
Math Background:   

TE p. 476A 

At the end of the lesson students will be able to find the circumference of 
circles using different representations for pi and connecting the formulas to 
the ratio between the diameter and the circumference. 

Warm-up/ 
Routine(s):  

 

  

Use data from the (circle) chart on Day 3 and have students record the ratio 
as a fraction for the measurements in the last column of the chart.  Ask them 
to read the ratio as a division problem and use calculators to find a closer 
estimate of the ratio. Assign groups different starting problems and have them 
round answers to the nearest hundredth. 

LAUNCH: 
Refer to p. 475 and 

476A, Math 
Background for 

discussion. 
 

p. 466 
 

Introduce the term and symbol for pi.  Have the students use calculators to 
verify that 22/7 is also an approximation of ! . 
¥ Have the students discuss why 2 ! r and ! d are equivalent.   
 
Introduce information about ferris wheels (See p. 466).   
¥ Display “Diameters and Circumferences of Big Wheels” chart from page 

466, but leave the circumference part of the chart blank.   
 

EXPLORE: ¥ Students use what they discovered about the approximate ratio between 
the diameter and circumference to estimate the circumference of each of 
the wheels in the chart.  “This is an est imat e.Ó  ÒWill t he cir cumf er ence be 
gr eat er  or  less t han your  est imat e?Ó  (Have the students justify using the 
diagram from the day before of 3 diameters plus a little more.)   

¥ After recording the estimate using 3 as the ratio, use calculators and 3.14 
or 22/7 for !  to find a closer estimate of the circumference of the ferris 
wheels from the chart started during the Launch.  

¥ Compare to the approximations using 3 instead of ! . 
 

      Practice: 
  

p. 479 #28, 29, 30 
¥ Students first estimate the answer using 3 instead of 3.14 or 22/7.  
      Then solve using the formula.   
¥ Record numerical paths using 3 and using ! . 

SUMMARIZE/ 
Closure: 
 

TE p. 479 
 

¥ ASSESS:  DISCUSS:  TE p. 479 
Students explain to partners how to find the circumference of a circle.  Then 
describe to the whole class. 
¥ ASSESS:  WRITE:  TE p. 479 
¥ Lesson Quiz 25.5: TE p. 479; Select two problems for students to solve, 

one using fractions and one using 3.14.  Finish for homework. 
 

HOMEWORK ¥ p. 478, #12-17.  Students choose two problems to solve without a 
calculator. 

¥ MIXED REVIEW AND TEST PREP: p. 479 
 

DAY 4: LESSON 25.4 and 25.5*; pp. 475-479 
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MODULE 11: UNIT 8: MEASUREMENT 
 
 
 
MATERIALS: Calculators; CHALLENGE 25.5 (transparency or copy of selected problems on 

chart paper or board) 
LESSON FOCUS: Circumference 
CA STANDARD: 

 
MG 1.1 Key Standard; AF 3.1; MG 1.2; (AF 3.2; MG 1.0) 

Purpose of Lesson: 
Math Background:   

TE p. 476A 

At the end of the lesson students will be able to find the circumference of 
circles using different representations for !  and connecting the formulas to 
the ratio between the diameter and the circumference. 

Warm-up/ 
Routine(s):  

p 476 
 

  

QUICK REVIEW: p 476: Mentally estimate the answers to each of the 
problems.  Write > or < in front of each estimate.  Discuss.   
Choose two problems to try to solve mentally or using some mental math and 
some paper/pencil calculation.  Discuss student strategies. 

LAUNCH: 
TE p. 477  

ADDITIONAL 
EXAMPLES: EXAMPLE 

3 
 

TE p. 477: ADDITIONAL EXAMPLES: EXAMPLE 3: Display the goldfish 
pond problem and ask the students to first use 3 instead of !  to estimate the 
answer.   
¥ Discuss estimates.  Then solve using 3.14 and 22/7.  (One pair in each group 

uses 3.14 and the other uses 22/7)  
¥ Solve using a calculator.  Round the answers to the nearest inch. (Note use 

of feet in problem.)  
EXPLORE: 
It is not necessary to run 

off CHALLENGE 25.5.  
Students can sketch and 

label the problems from a 
transparency or teacher 

drawing on the board. 

¥ ÒA wheel wit h a cir cumf er ence of  24Ó made 1/2  r evolut ion.Ó   
      ÒHow f ar  did it  t r avel?Ó  (Estimate using 3 for !  and then use 3.14 for ! .) 
      Record numerical paths.  
¥ Select problems from CHALLENGE 25.5:  TE p. 477  

      Practice: 
  

Continue CHALLENGE 25.5 problems OR 
ALTERNATIVE TEACHING STRATEGY, TE p. 476B 

SUMMARIZE/ 
Closure: 
 
 
 

 
 

¥ Select a couple of problems to discuss.  Bring out the reasoning, using !  
as the ratio between diameter and circumference. 

¥ Students take turns describing finding the circumference of a circle to a 
partner. 

¥ Questions:  “How do you f ind t he diamet er  of  a cir cle when you know t he 
cir cumf er ence?Ó  ÒHow is your  st r at egy r elat ed t o !  t imes t he diamet er ?Ó  
Represent solution algebraically. 

DAY 5: LESSON 25.5*; pp. 476-479 
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HOMEWORK 
TE p. 476B; 

ART CONNECTION 

Estimate and then use the formula to calculate the distance run if you circled 
the perimeter of a track (described below) 4 times: 
¥ Sketch a figure of half circles with rectangle in the middle from ART 

CONNECTION, TE p. 476B.  Label the distance across the track, which is 
the diameter of the semi-circle, 25 ft. and the length of the side: 18 yards.  

¥ CHALLENGE PROBLEM:  
    Measure the diameter of a car tire at home to the nearest inch.  If the 
tires 
      have a warranty of 30,000 miles how many revolutions will the tires make by 
     the time the warranty is over?.  (5,280 feet in a mile; 12 inches in a foot; x 
     inches in a mile).  Use a calculator and explain reasoning.   
   Record numerical pat h t o solut ion.  
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MODULE 11: UNIT 8: MEASUREMENT 
 
 
 
MATERIALS: Graph paper TR64 (Transparency and 2 copies per student or one copy in “plastic 

white board”) 
LESSON FOCUS: Estimate and Find Area  
CA STANDARD: 

 
AF 3.1; MG 1.0; AF 2.0; AF 2.1; (NS 1.3 Key Standard; NS 2.0 Key Standard; 
NS 2.1; AF 3.2; MR 1.1; MR 1.3; MR 2.5; MR 2.7) 

Purpose of Lesson: 
Math Background:  

TE p. 484A and  
TE p. 452A 

At the end of the lesson students will be able to estimate and find the areas of 
rectangles and triangles and convert one customary unit of measurement to 
another. 

Warm-up/ 
Routine(s):  
 

Graph paper 
transparency: p. 484 

 
 
 
 

p. 485 

On graph paper transparency, draw a rectangle, a triangle and an irregular figure similar 
to the one on the top of p. 484.  (Make the areas of the three figures fairly similar in 
size, small enough for students to compute mentally and visually but large enough that 
counting squares is not efficient.) 
¥ Reveal the rectangle and have the students find the area. Discuss strategies.  

(Compare the efficiency of using the dimensions to find the area and counting 
squares.) 

¥ Repeat with the triangle.  Students use rectangles divided in half by diagonals to 
relate 1/2 x b x h to the formula for the area of a rectangle. 

¥ Show the irregular figure and ask students to try to estimate area. 

LAUNCH: 
Whole class 

 

ÒFor  which f igur e was it  har dest  t o det er mine t he ar ea?Ó  ÒWhat  made it  mor e dif f icult ?Ó  
¥ When the formulas come up, ask students to explain, using the diagrams, why their 

formula worked. 
¥ If no one divides the irregular figure into rectangles and triangles to approximate 

finding the area more efficiently, call on students come up and draw them onto the 
figure. 

EXPLORE: 
 

Graph Paper p. TR64 
 
 

Many students will 
multiply the area in 

square yards by three 
instead of by nine.   

Refer them to their 
sketch of 1 square 

yard and change the 
dimensions to feet, 

then find area. 

Refer to Thinker’s CORNER:  p. 487:   
¥ Each student draws a different rectangle on graph paper, finds the area and records 

the dimensions and area for each rectangle on a group chart.  
¥ Predict and Explore:  ÒWhat  will happen t o t he ar ea if  you double bot h dimensions of  

a r ect angle?Ó  
¥ Have students sketch their new rectangle with double dimensions and record the new 

dimensions and area on the chart.  Record group data on class chart. 
¥ Groups compare their predictions to the results shown on chart. 
¥ Each student draws a diagonal across the original rectangle and predicts what will 

happen to the area of a triangle in the rectangle if they double the base and height. 
¥ Students test their predictions and record data on the class chart next to the 

corresponding rectangle results.  
¥ p. 487, #17  

•  Students sketch and label the problem and find one or more strategies to solve. 
(Partner/Group) 
• Sketch and label the problem in feet instead of yards and predict the area in 
square feet.  Test your prediction by finding the equivalent area in square feet.  Be 
sur e st udent s know t hat  3 linear  f eet  = 1 linear  yar d; t o scaf f old, have t hem make a 
sket ch of  1 squar e yar d and label t he dimensions in f eet  t o f ind t he ar ea in squar e f t . 

      Practice:  Continue with the EXPLORE. 

DAY 6:  LESSON 26.1 & 24.1; pp. 484-487 & 
452-453 
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SUMMARIZE/ 
Closure: 

Summary depends on 
what came out of the 
explorations.  There 

may be lots of 
confusion about linear 

vs. area and the effect 
dimensions have on 
area. There will be 

more opportunities for 
students to make 

meaning of this. 
 
 
 
 

 
 

¥ ÒWhy doesnÕt  doubling dimensions r esult  in 2 t imes t he ar ea?Ó  
       Have students try to find the four copies of the original rectangle or 
       triangle inside the similar figure that is larger.  Have students sketch a 
       rectangle that is double in area.   
    ÒDoes it  mat t er  which dimension you double?Ó  
¥ Select two student solutions for #17 and discuss strategies. 
¥ Questions:  ÒWhy wasnÕt  t he ar ea t hr ee t imes lar ger  in squar e f eet  t han in squar e 

yar ds when t he dimensions have t hr ee t imes t he number  of  f eet  t han yar ds?Ó  ÒHow 
does t his r elat e t o t he doubling dimensions pr oblem?Ó 

 

¥ Relate to proportions: 
1yd.

3 ft .
and  

1sq.yd.

9sq. ft.
  

1yd.

3 ft .
= 
15yd.

xft.
; 1 t o 3 =  15 t o x  

1sq.yd .

9sq. ft.
=  
10sq.yd

xsq. ft
; 1 t o 9 =  10 t o x. 

 

¥ 
1 ft .

12in.
and 

1sq. ft .

xsq.in.
 

 
Make a sketch of  1 squar e f oot  and have t hem r eplace dimensions wit h inches and squar e 
inches. 
 
¥ Write:  Explain t he f or mulas f or  f inding t he ar eas of  t r iangles and r ect angles.  Use 

sket ches/ diagr ams as well as wor ds.  OR:  
    Explain what  you discover ed about  t he ef f ect  of  mult iplying dimensions by a 
      f act or  and t he r esult  on t he ar ea.  
 
 

HOMEWORK ¥ MIXED REVIEW AND TEST PREP:  p. 487 
¥ p. 487: #12: Repeat the problem and find the equivalent area in square inches. 
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MODULE 11: UNIT 8: MEASUREMENT 
 
 
 
MATERIALS: Scissors;  2 parallelograms and 2 trapezoids drawn on  a sheet of graph paper, 

one copy per student;  graph paper (consumable or in plastic “white board”); 
transparency of graph paper  

LESSON FOCUS: Areas of Parallelograms and Trapezoids 
CA STANDARD: AF 3.1; AF 3.2; MG 1.0; ( MR 1.3; MR 2.5; MR 2.7) 

Purpose of Lesson: 
Math Background:   

TE p. 488A 

At the end of the lesson students will be able to find the area of 
parallelograms and trapezoids. 
 

Warm-up/ Routine(s):  
  

QUICK REVIEW: p. 488: Mental Math: Display #1, 2, and 3. 

LAUNCH: 
Books Closed 

 
See p. 488:  MATH LAB 

Activity 
 

Review properties of parallelograms: 
¥ Students verify that rectangles and squares are also parallelograms 

because their opposite sides are parallel. 
¥ Students use any method they can justify to find the area of one of two 

parallelograms the teacher displays.  Groups are assigned a starting 
figure. 

Review properties of trapezoids:     
¥ Find the area of one of the two trapezoids on the graph paper by first 

dividing the area into triangles and rectangles.  
EXPLORE: “Private Think Time”, then partner/group:   

¥ Students find a way to cut and move part of the parallelogram to form a 
rectangular parallelogram with the same area.   

¥ Find its area and record its numerical path. 
¥ Make a copy of the trapezoid, cut them both out and form a parallelogram 

(may be a rectangular parallelogram). 
¥ Find the area and record the numerical path. 

      Practice: 
  

p. 490: #6, 9, and 13  (Ref er  t o t he st r at egies used f or  f or ming 
r ect angles f r om parallelogr ams, cut t ing f igur es int o r ect angles and t r iangles 
and f or ming r ect angular  and non-r ect angular  parallelogr ams wit h t wo 
t r apezoids.) 

SUMMARIZE/ 
Closure: 
 
 
Press students to connect 

formulas to the figures 
and how they used areas 

of triangles and 
rectangles to make sense 

of the formulas. 

¥ Select students to share strategies for finding areas of parallelograms 
and trapezoids in problems #6 and #9.   

¥ Record numerical paths used. 
¥ Display the formula for finding the area of a trapezoid.   

• ÒHow is t his f or mula r elat ed t o t he st r at egy of  building a parallelogr am 
f r om copies of  t he t r apezoid?Ó 
¥  ÒWhy canÕt  we use t he lengt h of  t he sides of  non-r ect angular  
parallelogr ams f or  t he height  when f inding area?Ó 

¥ Lesson Quiz 26.2: TE p. 490; #4: Solve using more than one strategy 
including the formula for the area of a trapezoid.  Include sketches to 
justify each method. 

HOMEWORK 
Point out the different 

units in the dimensions of 
both problems. 

¥ p. 490: #9 and 10: Students try to solve at least one of the problems 
using more than one strategy.  Include sketches with each numerical path 
to the solution.  

¥ MIXED REVIEW AND TEST PREP: p. 490 

       DAY 7: LESSON 26.2; pp. 488-490 
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MODULE 11: UNIT 8: MEASUREMENT 
 
 
 
MATERIALS: Scissors; straight-edge; grid paper with 3 circles enclosed in squares whose 

sides are the length of the diameter of each circle (radius 3 units, 4 units and 
5 units) OR grid paper and compasses for each student  

LESSON FOCUS: Approximate the area of a circle using different strategies. 
Derive the formula for area of a circle from models. 

CA STANDARD: 
 

MG 1.1 Key Standard; MG 1.2; (AF 3.0; AF 3.1; AF 3.2; MR 2.4; MR 2.5;  
MR 2.6) 
 

Purpose of Lesson: 
Math Background:   

TE p 492A 

At the end of the lesson students will be able to use models to approximate 
area of circles. 

Warm-up/ 
Routine(s):  

 

  

¥ Display the three circles on the graph paper (see materials).  
¥ Students use mental math to estimate the circumference of each circle. 
¥ ÒWhat  is t he r at io of  diamet er  t o cir cumf er ence?Ó 

LAUNCH: 
 

¥ Display the circle with a radius of 3 units drawn on grid paper. 
¥ With the teacher, students draw two perpendicular diameters through 

their circles, dividing the circle and the square enclosing the circle into 4 
equal parts.   

¥ Discuss the length of the line that forms the side of one of the small 
squares and its relationship to the circle. (3 units; it is the radius of the 
circle). 

¥ ÒI f  we move area f r om anot her  par t  of  t he cir cle t o f il l t he squares out side 
t he cir cle, how many f ull squares do you t hink t he area of  t he whole cir cle 
will f i ll?Ó Write their estimations (more than 3 but less than 3, between 3 
and 4, etc.)    

¥ Choose the area of the circle from one of the squares to move to other 
squares outside the circle area.  Put x ’s in units that are removed from the 
circle to fill outside the circle in a square and ask the students to do the 
same, filling whole squares and approximating partial squares.  

 
EXPLORE: ÒHow many f ull square unit s wer e you able t o f ill?Ó  (3)   

ÒDo you have mor e or  less t han half  of  t he f our t h square empt y?Ó  (More)   
¥ The idea is that the circle filled 3 and a little more of the 4 squares; the 

dimension of the square (radius of the circle) was 3 units. (!  times 3 2 ).  
¥ Students find the area of the 3 full squares. (3 x 3 = 9 sq. units and 9 x 3 

= 27 sq. units, so the area is around 27 square units.) 
¥ Groups assign one remaining circle to each pair and test to see if the same 

number of squares will be filled from the area of the circle. 
¥ Students record the numerical path to finding the approximate area of 

each circle. 

DAY 8: LESSON 26.3*; pp. 491 
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      Practice: 
 

This lesson continues in 
Day 9, and it may be 

necessary to finish this 
part Day 9. 

  

¥ MATH LAB: p. 491: St udent s cut  out  t he cir cle wit h a r adius of  3 cm. 
¥ Follow the directions for folding, shading and cutting the circle. 
¥ Form a parallelogram with the pieces of the circle. 
¥ ÒWhat  par t s of  t he cir cle f or m t he dimensions of  t he parallelogr am?Ó  
¥ To scaffold, have one student in each pair reform their parallelogram into a 

circle and mark the part of the circle that forms the bottom dimension of 
the partner’s parallelogram.  (It is 1/2 the circumference.)  

¥ Draw the height on the parallelogram and find it on the circle. 
 
¥ Have students verbalize that they are multiplying the base times the 

height and the base is 1/2 the circumference and the height is the radius: 
!d

2r
.  Since the radius is 1/2 the diameter it is also radius times ! , times 

radius or !  x r x r ( ! r 2 ). 
 

SUMMARIZE/ 
Closure: 
 

Students need to draw 
and verbalize to build an 

understanding of the 
formula for area of a 
circle.  Estimate both 

circumference and area 
using 3 for pi before 

computing.  
 
 
 

¥ Record numerical paths for the approximation of the areas. 
¥ ÒWhat  do you not ice we are doing ever y t ime?Ó  Help students make 

connections between the square root and the radius of the circle.  Get 
generalization in both words and symbols.  (Example:  ÒMult iply t he r adius 

by t he r adius and t hen mult iply t hat  t imes 3.Ó)  3 x 3 = 3 squared (3 2 ) so r 
x r = r squared (r 2 ). 

¥ Ask students how the two strategies are similar.  (3 and a little more of 
the radius squares in the first method is really !  x radius squared or 
! r2 .)  

 
Students make two generic sketches of the models for the area of a circle: A 
labeled parallelogram, and a circle enclosed in a square that is divided into 4 
radius squares.  Post the models and students can make/use them to remind 
them of the meaning of the formula.  
 

HOMEWORK p. 491: #1-4 (Estimate using 3 for !  for the 4 problems instead of using 
3.14)  Sketch both the circle model and the parallelogram model and label 
sketches to match the numerical path to the estimate. 
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MODULE 11: UNIT 8: MEASUREMENT 
 
 
 
MATERIALS: Calculators  
LESSON FOCUS: Areas of Circles 
CA STANDARD: 

 
MG 1.1 Key Standard; MG 1.2; (NS 2.0 Key Standard; NS 2.1; AF 3.1; AF 3.2; 
MR 1.0) 

Purpose of Lesson: 
Math Background:   

TE p. 492A 

At the end of the lesson students will be able to use a formula to find the area 
of a circle. 

Warm-up/ 
Routine(s):  

 

  

Display sketches of 3 circles, one with radius of 5m, one with diameter of 20m 
and one with radius of 1m.  Mentally estimate the area of two circles using 
sketches of one or both models. 
Use sketch to explain your solution to one problem to a partner and record 
numerical path.  (Remind students to use square meters for area.) 

LAUNCH: 
Making the sketches of 

the models while 
explaining to a partner 

reinforces the model and 
the meaning of the 

formula. 
 
 

p. 492 

¥ Discuss solutions with the models and use as way to connect to lesson from 
the day before. 

¥ Solve the three warm-up problems using 3.14 for pi.  (Students use 
calculators and groups have different starting problems.)  Solve same 
problem using 22/7 (3 1/7); then compare to answer from calculator 
solution.   (Emphasize that even with 3.14 answers are not exact but are 
closer than using just 3.) 

¥ Students sketch and label the wrestling mat described at top of p. 492.   
      Use models to estimate the area using 3 for ! . 

EXPLORE: Sketch the information in the problem: 
¥ A goat is tied to a pole with a chain that allows him to graze 32 feet in any 

direction.  ÒHow many square f eet  of  gr ass does t he goat  have t o gr aze in?Ó  
(Students work from their sketch of a circle with a radius labeled 32 feet.)  
Scaf f old t he sket ching accor ding t o t he class.  Encour age st udent s t o make 
a model of  what  is happening wit h a st r ing or  even a pencil r epr esent ing t he 
chain. 

¥ Estimate and record path to estimate and then find closer estimate using 
3.14 for ! .  Round to nearest square foot. (Use calculators and r ecor d path 
to solution that matches model and formula.) 

      Practice: 
Alternative:   

ADVANCED LEARNERS:  
TE p. 492A 

  

p. 493: #3-6 and #15 and 16 
Partners alternate explaining how to solve #3-6; make sketches while 
explaining.  Include explanation of estimation using 3 for !  and more accurate 
estimation using 3.14 for ! . 

SUMMARIZE/ 
Closure: 
 
 
 

 
 

¥ Discuss reasoning for #15 and 16.  Press for students to verbalize, use 
models and relate computation to meaning of formula. 

¥ ÒHow would you f ind t he cir cumf er ence f or  # 15 and 16?Ó  ÒHow does your  
st r at egy r elat e t o what  you did t o solve f or  area?Ó  (divided circumference 
and area by 2 and by 4) 

¥ ASSESS: WRITE:  TE p. 493 
¥ Lesson Quiz 26.4: TE p. 493; #1 and 3.  Include pat h t o solut ion and 

sketches.  (Calculators)  Finish for homework. 
HOMEWORK ¥ MIXED REVIEW AND TEST PREP: p. 493 

 DAY 9: LESSON 26.4*; pp. 492-493 
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MODULE 11: UNIT 8: MEASUREMENT 
 
 
 
MATERIALS: 2 boxes for each group of students; rulers; calculators 
LESSON FOCUS: Algebra:  Surface Areas of Prisms and Pyramids 
CA STANDARD: 

 
AF 3.1; MG 1.0; (MR 1.3; MR 2.5) 

Purpose of Lesson: 
Math Background:  

TE p. 494A 
 

At the end of the lesson students will be able to find the surface areas of 
prisms and pyramids. 

Warm-up/ 
Routine(s):  
  

CAREER CONNECTION:  TE p. 494B 
 

LAUNCH: 
 

Questions: ÒI f  each of  t he pr isms wer e cover ed wit h paper  and you didnÕt  
calculat e any ext r a f or  over lap, measur e and calculat e t o f ind t he t ot al sur f ace 
area f or  each of  r ect angular  pr isms on your  t able.Ó   
ÒKeep t r ack of  dimension and diamet er /r adius wit h sket ches.Ó  
ÒRound measur ement s t o t he nearest  cent imet er .Ó 
 
Students measure in pairs and record on sketches.   

EXPLORE: 
Circulate between 

groups.  Stop to discuss 
whole group only if there 
is common problem that 

is keeping students from 
accessing the problem. 

 
 
 
 
 
 

      Practice: 
  

 
 

SUMMARIZE/ 
Closure: 
 
 
 

 
 

¥ Select students to record their sketches and pat h t o solut ions on board 
and discuss.  

¥ Sketch and label a box in the way students will see it in the book and 
discuss finding the dimensions of each face from the dimensions listed. 

¥ Hold up a pyramid or display one if you do not have a model:   
     ÒWhat  would you do t o f ind t he sur f ace area of  t his pyr amid?Ó   
      Have students sketch the different surfaces and how many of each 
      congruent one.  Record algebraically their instructions for finding the area 
      of the pyramid.   

•  Example: 4(1/2 bxh) + ( lxw ). This would be for a pyramid with 4 
congruent triangles on a square base. 

 
HOMEWORK ¥ Lesson Quiz 26.5: TE p. 497; Choose one of the solid figures, and find 

the surface area. 
¥ Additional teacher selected problems. 
 

    DAY 10: LESSON 26.5; pp. 494-497 
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MODULE 11: UNIT 8: MEASUREMENT 
 
 
 
MATERIALS:  

 
LESSON FOCUS:  

 
CA STANDARD: 

 
 
 

Purpose of Lesson: 
 

At the end of the lesson students will be able to  

Warm-up/ 
Routine(s):  

 

  

 
 
 
 

LAUNCH: 
 

 

EXPLORE:  
 
 
 
 
 

      Practice: 
  

 
 
 

SUMMARIZE/ 
Closure: 
 
 
 

 
 

Time to reflect back on the purpose of the lesson, and help students make 
meaningful connections. 
 
 
 
 
 
 

HOMEWORK  
 
 
 
 

 
 

                                  

     DAY 11: Teacher Choice and Assessment 
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MODULE 11: UNIT 8: MEASUREMENT 
 
 
 
MATERIALS: Centimeter cubes; centimeter square paper; graph paper transparency 
LESSON FOCUS: Estimate and Find Volume 
CA STANDARD: MG 1.0; MG 1.3; (MR 2.0; MR 2.5) 

Purpose of Lesson: 
Math Background:   

TE p. 502A 

To estimate and find the volume of rectangular prisms and triangular prisms. 

Warm-up/ 
Routine(s):   

PROBLEM OF THE DAY 27.1: TE p. 502A or 
QUICK REVIEW:  p. 502 

LAUNCH: 
Books Closed: 

p. 503 
 

Discuss volume:  ÒWhat  is t he dif f er ence bet ween ar ea and volume?Ó  
¥ On graph paper transparency, sketch the top of a rectangular prism with 

top dimensions of 3cm x 2cm. Students build with cubes so the top is 3 x 
2cm.  

¥ Enter the length and width on a table like the one on p. 503.   
      ÒHow high is t he pr ism if  it  has a volume of  18 cubic cm?Ó  Give students 
       time to build with cubes.  Discuss reasoning and record height.   
¥ “What  is it s volume if  it  is 4 cm high?Ó  Record in the table. 

EXPLORE: 
You may want to use 

ALTERNATIVE 
TEACHING STRATEGY: 
TE p. 504: requires rice, 

poster board and 
measuring cups. 

Ask partners to create problems for others to solve.   
¥ Build or sketch on graph paper a top view of a prism and record the length, 

width and either the volume or the height in the table.  
¥ Other students copy the table and find the missing dimension or volume. 

ÒWhat  will happen t o t he volume if  each of  t he r ect angular  pr isms is cut  
on t he diagonal?Ó (see p. 503)  Have the students draw a diagonal across 
each of the rectangular bases on graph paper of the prisms in the group 
table. 

¥ Make a chart for triangular prisms and use the same dimensions used for 
the top of the rectangular prisms (l and w). Find the volume and/or missing 
dimension.  (Diagonal cut s pr ism in half  so volume will be half .) 

      Practice: 
  

Look at the table.  ÒWhat  obser vat ions can you make about  f inding t he volume 
of  a r ect angular  pr ism and t he t r iangular  pr ism?Ó  
¥ Link up to Reading:  p. 505   

SUMMARIZE/ 
Closure: 
 
 
 

 
 

¥ Discuss solutions to Link Up to Reading.   
ÒWhat  if  t he model box inside wer e a r ect angular  pr ism wit h t he same 
dimensions?Ó  ÒHow would t hat  change t he pr oblem?Ó 

¥ Display the tables with the volumes and dimensions of rectangles and 
triangular prisms.  Have the students talk about the observations they 
made and strategies and reasoning they used to find the volumes of the 
rectangular solids and the triangular solids.  (Relationship of dimensions to 
volume.  Finding area of base rectangle or triangle and multiplying by the 
height or third dimension. ) 

¥ ÒHow is f inding t he area of  a t r iangle r elat ed t o f inding t he volume of  a 
t r iangular  pr ism?Ó 

¥ ÒWhat  if  t he pr ism had a t r apezoidal base?Ó (Sketch a trapezoid) 
¥ LESSON QUIZ 27.1: TE p. 505; #1 and 3.   
    Describe reasoning that matches the numerical pat h t o solut ion. 

HOMEWORK ¥ MIXED REVIEW AND TEST PREP: p. 505 

DAY 12: LESSON 27.1; pp. 502-505 
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¥ p. 505:  #12, 15, 17 
               
                            

MODULE 11: UNIT 8: MEASUREMENT 
 
 
 
MATERIALS: Cylinders of different sizes, 2 per table; 2 pieces of centimeter graph paper 

per student; tape; scissors; cm ruler  
 

LESSON FOCUS: Volumes of Cylinders 
 

CA STANDARD: 
 

MG 1.0; MG 1.3; (NS 2.0 Key Standard; MR 2.0; MR 2.5; MR 2.7; MR 3.0;  
MR 3.2; MR 3.3) 

 
Purpose of Lesson: 

Math Background:   
TE p. 511A 

 

At the end of the lesson students will be able to use manipulatives to find the 
volume of a cylinder. 

Warm-up/ 
Routine(s):  

 

  

PROBLEM OF THE DAY 27.5: TE p. 511A 
 

LAUNCH: 
Scaffold by having 

students refer back to 
the models for area of a 

circle. 
 

QUESTIONS: ÒHow would you det er mine how many cm cubes would f it  in t he 
bot t om layer  of  t his box?Ó   
ÒWhat  if  t he cont ainer  had a t r iangular  base?Ó   
ÒWhat  if  t he cont ainer Ó wer e a cylinder  and had a cir cular  base?Ó   
(Connect back to finding area of the base using formula for that figure and 
multiplying the area of the base by the number of layers.) 
 

EXPLORE: 
p.  510; 

Students follow 
directions in book for 
building the cylinder. 

p. 510: MATH LAB 27.4: Work with partner to build the first cylinder.  
Then one person builds #1 and the other builds #2 from Practice, p.  510. 
¥ Use 3 for !  to estimate the Think and Discuss questions for each 

cylinder. 
¥ Estimate (using 3 for ! ) the volume of the large cylinder that would have 

to be filled with packing material for shipping if cylinder #1 were inside.  
If cylinder #2 were inside.  

¥ Students copy or create a table to record the diameter, radius, 
estimated volume using 3 for !  for the three figures. 

      Practice: 
  

Students use 3.14 for !  to get a more accurate solution to the same problems. 
Record numerical path. 

SUMMARIZE/ 
Closure: 
 
 
 
 

Discuss solutions and reasoning used to solve the problem. 
Relate strategies and procedure to formulas.  (Put together the formula for 
the area of the circle times the height.  Relate to formulas for volume of other 
prisms, area of base times height.) 
QUICKWRITE: Oral Assessment: TE p. 510 
 

HOMEWORK Measure two cans of different sizes and find the difference in their volumes 
using centimeters and cubic centimeters. 
 

       DAY 13: LESSON 27.4; p. 510 
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MODULE 11: UNIT 8: MEASUREMENT 
 
 
 
 
MATERIALS: CHALLENGE 27.5: TE p. 512 (optional) 

 
LESSON FOCUS: Volumes of Cylinders 

 
CA STANDARD: 

 
MG 1.0; MG 1.1; (NS 2.0 Key Standard; MG 1.1; MR 2.5; MR 2.7; MR 3.1) 
 

Purpose of Lesson: 
Math Background:   

TE p. 511A 

At the end of the lesson students will be able to find the volume of a cylinder. 

Warm-up/ 
Routine(s):  

 

  

Estimate the solutions mentally to QUICK REVIEW:  p. 511 
 

LAUNCH: 
 

Read the cylindrical flower vase problem in EXAMPLE 1; p. 511.  (Display a 
sketch of the vase)   Have students discuss how they would solve it and the 
reasoning behind the solutions.   
 
ÒHow would your  st r at egy change if  t he base wer e a square wit h a dimension of  
8 inches?Ó   ÒÉ a t r iangular  pr ism wit h t he same dimensions as t he square 
pr ism?Ó 
 

EXPLORE: 
Students follow 

directions in book for 
building the cylinder. 

Group or Partners: CHALLENGE 27.5; TE p. 512 or  
ADDITIONAL EXAMPLE #3; TE p. 512. 
 
 
 
 
 

      Practice: 
  

p. 513:  #16-18 
 

SUMMARIZE/ 
Closure: 
 
 
 

 
 

¥ Select students to explain solutions. 
¥ ÒHow is f inding t he volume of  a cylinder  similar  t o f inding t he volume of  a 

r ect angular  pr ism and how is it  dif f er ent ?Ó  
¥ ÒWhy is an under st anding of  area needed t o under st and volume?Ó 
¥ TE p. 513:  ASSESS: DISCUSS and/or WRITE 
¥ Lesson Quiz 27.5: TE p. 513; #3 
 
 
 

HOMEWORK ¥ MIXED REVIEW AND TEST PREP: p. 513;  #22-25 
¥ p. 512, #3  
 
 

      DAY 14: LESSON 27.5; pp. 511-513 
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MODULE 11: UNIT 8: MEASUREMENT 

 
 
 
 
MATERIALS:  

 
LESSON FOCUS:  

 
CA STANDARD: 

 
 

Purpose of Lesson: 
 

At the end of the lesson students will be able to  

Warm-up/ 
Routine(s):  

 

  

 
 

LAUNCH: 
 

 

EXPLORE:  
 
 
 
 
 
 
 

      Practice: 
  

 

SUMMARIZE/ 
Closure: 
 
 
 

 
 

Time to reflect back on the purpose of the lesson, and help students make 
meaningful connections. 
 
 
 
 
 
 
 
 
 

HOMEWORK  

    DAY 15: Teacher Choice and Assessment 
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