Grade 5 Third Nine Weeks

SOUTH CAROLINA SUPPORT SYSTEMS INSTRUCTIONAL GUID

Content Area Fifth Grade Mathematics

Recommended Days of Instruction \ Third Nine Weeks

Standard s/Indicators Addressed

Standard 5 -4: The student will demonstrate through the mathematical processes an unde rstanding of congruency, spatial

relationships, and relationships among the properties of quadrilaterals.

5-4.5* Predict the results  of multiple transformations on a geometric shape when combinations of translation, reflection, and

rotatio n are used. (B2)

5-4.6* Analyze shapes to determine line symmetry and/or rotational symmetry. (B4)

Standard 5 -5: The student will demonstrate through the mathematical

processes an understanding of the units and systems of
measurement and the application of tools and formulas
to determine measurements.

5-5.1* Use appropriate tools and units to measure objects to the precision of one -eighth inch. (C3)

5-5.3* Use equivalencies to convert units of measure within the metric system: converting length in millimeters, centimeters,
meters, and kilometers; converting liquid volume in milliliters, centiliters, liters, and kiloliters; and converting mass in
milligram s, centigrams, grams, and kilograms. (C3)

5-5.4* Apply formulas to determine the perimeters and areas of triangles, rectangles, and parallelograms. (C3)

5-5.5* Apply strategies and formulas to determine the volume of rectangular prisms. (C3)

5-5.6* A pply procedures to determine the amount of elapsed time in hours, minutes, and seconds within a 24 -hour
period.(C3)

5-5.7* Understand the relationship between the Celsius and Fahrenheit temperature scales. (B2)

5-5.8* Recall equivalencies ass ociated with length, liquid volume, and mass: 10 millimeters = 1 centimeter, 100 centimeters
= 1 meter, 1,000 meters = 1 kilometer; 10 milliliters = 1 centiliter, 100 centiliters = 1 liter, 1,000 liters = 1 kiloliter;
and 10 milligr ams = 1 centigram, 100 centigrams = 1 gram, 1,000 grams = 1 kilogram. (A1)

* These indicators are covered in the following 6 Modules for this Nine Weeks Period.
Teaching time should be adjusted to allow for sufficient learning experiences in each of th e modules.

South Carolina S ° Mathematics Curriculum
Copyright July 1, 2010




Grade 5

Third Nine Weeks

Indicator

Module 3 -1 Perimeter, Area and Volume

Recommended Resources

Suggested Instructional Strategies

Assessment
Guidelines

Module 3 -1 Lesson A

5-5.4 Apply formulas
to determine the
perimeters and areas of
triangles, rectangles,
and p arallelograms.
(C3)

STANDARD SUPPORT DOCUMENT
http://www.ed.sc.gov/agancy/stand

ard -and -learning/academic
standards/math/index.html

NCTM's Online llluminations
http://illuminations.nctm.org

NCTM's Navigations Series  3-5

Teaching Student -Centered
Mathematics Grades 3-5 and
Teaching Elementary and Middle

School Mathematics
Developmentally 6th Edit _ion,
John Van de Walle

Blackline M asters for Van de
Walle Series
www.ablongman.com/vandewalle

series

N C T Mé@rmcipals and Standards

for School Mathematics  (PSSM)

NCTM, Mathematics Assessment

Samp ler: Grades 3 -5

See Instr uctional Planning Guide Module
3-1 Introductory Lesson A

See Instruc tional
Planning Guide
Module 3 -1 Lesson A
Assessing the Lesson
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http://www.ed.sc.gov/agancy/standard-and-learning/academic%20standards/math/index.html
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Grade 5 Third Nine Weeks

ETA Cuisenaire, Hands -On
Standards : Grades 5 -6

Module 3-1 LessonB See Instructi onal Planning Guide Module See Instruc tional

3-1 Introductory Lesson B Planning Guide
5-5.5 Apply strategies Module 3-1 Lesson B
and formulas to Assessing the Lesson

determine the volume
of rectangular prisms.
(C3)
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Grade 5

Third Nine Weeks

Indicator

Module 3 -2 Plane and Transformational Geomet ry

Recommended Resources

Suggested Instructional Strategies

Assessment
Guidelines

Module 3 -2 Lesson A

5-4.5 Predict the
results of multiple
transformations on a
geometric shape when
combinations of
translation, reflection

and rotation are use d.

(B2)

STANDARD SUPPORT DOCUMENT
http://www.ed.sc.gov/agancy/stand

ard -and -learning/academic
standards/math/index.html

NCTM's Online lllum inations
http://illuminations.nctm.org

NCTM's Navigations Series  3-5

Teaching Student -Centered
Mathematics Grades 3-5 and
Teaching Elementary and Middle

School Mathematics
Developmentally 6th Edition ,
John V an de Walle

Blackline M asters for Van de
Walle Series
www.ablongman.com/vandewalle

series

N C T Mé@rmcipals and Standards

for School Mathematics  (PSSM)

NCTM, Mathematics Assessment

Sampler : Grades 3-5

See Instr uctional Planning Guide Module
3-2 Introductory Lesson A

See Instruc tional
Planning Guide
Module 3 -2 Lesson A
Assessing the Lesson
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http://www.ed.sc.gov/agancy/standard-and-learning/academic%20standards/math/index.html
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Grade 5

Third Nine Weeks

Standards : Grades 5 -6

ETA Cuisenaire, Hands -On

Module 3-2 Lesson B

5-4.6 Analyze shapes
to determine | ine
symmetry and/or
rotational symmetry.
(B4)

See Instructi  onal Planning Guide Module

3-2 Introductory Lesson

B

See Instruc tional
Planning Guide
Module 3 -2 Lesson B
Assessing the Lesson
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Grade 5

Third Nine Weeks

Indicator

Module 3

Recommended Resources

-3 Length

Suggested |

nstructional Strategies

Assessment

Module 3 -3 Lesson A

5-5.1 Use appropriate
tools and units to
measure objects to the
precision of one -eighth
inch. (C3)

STANDARD SUPPORT DOCUMENT
http://www.ed.sc.gov/agancy/stand

ard -and -learning/academic
standards/math/index.html

NCTM's Online llluminations
http://illuminations.nctm.org

NCTM's Naviga tions Series 3-5

Teaching Student -Centered
Mathematics Grades 3-5 and
Teaching Elementary and Middle

School Mathematics
Developmentally 6th Edition ,
John Van de Walle

Blackline M asters for Van de
Walle Series
www.ablongman.com/vandewalle

series

N C T Mé@rmcipals and Standards

for School Mathematics  (PSSM)

NCTM, Mathematics Assessment

Sampler : Grades 3 -5

See Instr uctional Planning Guide Module
3-3 Int roductory Lesson A

Guidelines
See Instruc tional
Planning Guide
Module 3 -3 Lesson A
Assessing the Lesson
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Grade 5 Third Nine Weeks

ETA Cuisenaire, Hands -On
Standards : Grades 5 -6
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Grade 5

Third Nine Weeks

Indicator

Module 3 -4 Equivalencies and Conversions

Recommended Resources

Suggested Instructional Strategies

Assessment

Module 3 -4 Lesson

5-5.8 Recall
equivalencies
associated with length,
liquid volume, and
mass:

10 millimeters = 1
centimeter, 100
centimeters = 1 meter,
1,000 meters =1
kilometer; 10 milliliters
= 1 centiliter, 100
centiliters = 1 liter,
1,000 liters =1
kiloliter; an d 10
milligrams = 1
centigram, 100
centigrams = 1 gram,
1,000 grams =1
kilogram . (Al)

5-5.3 Use
equivalencies to
convert units of

A

STANDARD SUPPORT DOCUMENT
http://www.ed.sc.gov/agancy/stand

ard -and -learning/academic
standards/math/index.html

NCTM's Online llluminations
http://illuminations.nctm.org

NCTM's Navigations Series  3-5

Teaching Student -Centered
Mathem atics Grades 3-5 and
Teaching Elementary and Middle

School Mathematics
Developmentally 6th Edition ,
John Van de Walle

Blackline M asters for Van de
Walle Series
www.ablongman.com/vandewalle

series

N C T Mé@rmcipals and Standards

for School Mathematics  (PSSM)

NCTM, Mathematics Assessment

Sampler : Grades 3 -5

See Instr uctional Planning Guide Module

3-4 Introductory Lesson A

Guidelines
See Instruc tional
Planning Guide
Module 3 -4 Lesson A
Assessing the Lesson
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Grade 5

Third Nine Weeks

measure within the
metric

system: converting
length in millimeters,
centimeters, meters,
and kilometers;
converting liquid
volum e in milliliters,
centiliters, liters, and
kiloliters; and
converting mass in

milligrams, centigrams,
grams, and kilograms.

(C3)

ETA Cuisenaire,

Hands -On
Standards : Grades 5 -6
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Grade 5

Third Nine Weeks

Indicator

Module 3 -5 Time

Recommended Resources

Suggested Instructional Strategies

Assessment

Module 3 -5 Lesson A

5-5.6 Apply
procedures to
determine the amount
of elapsed time in
hours, minutes and
seconds within a

24 -hour period. (C3)

STANDARD SUPPORT DOCUMENT
http://www.ed.sc.gov/agancy/stand

ard -and -learning/academic
standards/math/index.html

NCTM's Online llluminations
http://illuminations.nctm.org

NCTM's Navigations Series  3-5

Teaching Student -Centered
Mathematics Grades 3-5 and
Teaching Elementary and Middle

School Mathematics
Developmentally  6th Edition
John Van de Walle

Blackline M asters for Van de
Walle Series
www.ablongman.com/vandewalle

series

N C T Mé@rmcipals and Standards

for School Mathematics  (PSSM)

NCTM, Mathematics Assessm _ent

Sampler : Grades 3 -5

See Instr uctional Planning Guide Module
3-5 Introductory Lesson A

Guidelines
See Instruc tional
Planning Guide
Module 3 -5 Lesson A
Assessing the Lesson
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Grade 5

Third Nine Weeks

ETA Cuisenaire, Hands -On

Standards : Grades 5 -6

South Carolina S ° Mathematics Curriculum

Copyright July 1, 2010

11




Grade 5

Third Nine Weeks

Indicator

Module 3

Recommended Resources

-6 Temperature

Suggested Instructional Strategies

Assessment

Module 3 -6 Lesson A
5-5.7 Understand the
relationship between
the Celsius and
Fahrenheit temperature
scales. (B2)

STANDARD SUPPORT DOCUMENT
http://www.ed.sc.gov/agancy/stand

ard -and -learning/academic
standards/math/index.html

NCTM's Online llluminations
http://illuminations.nctm.org

NCTM's Navigations Series  3-5

Teaching Student -Centered
Mathematics Grades 3-5 and
Teaching Elementary and Middle

School Mathematics
Developmentally 6th Edition ,
John Van de Walle

Blackline M asters for Van de
Walle Series
www.ablongman.com/vandewalle

series

N C T Mé@rmcipals and Standards

for School Mathematics  (PSSM)

NCTM, Mathematics Assessment

Sampler : Grades 3 -5

See Instr uctional Planning Guide
3-6 Introductory Lesson A

Module

Guidelines
See Instruc tional
Planning Guide
Module 3 -6 Lesson A
Assessing the Lesson
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Grade 5

Third Nine Weeks

ETA Cuisenaire, Hands -On

Standards : Grades 5 -6
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Grade 5 Third Nine Weeks

MODULE
3-1

Perimeter, Area, and Volume

This module addresses the following indicators:

5-5.4 Apply formulas to determine the perimeter s and areas of triangles,
rectangles, and parallelograms . (C3)

5-5.5 Apply strategies and formulas to determine the volume of
rectangular prisms. (C3)

This module contains 2 lessons. These lessons are INTRODUCTORY ONLY.

Lessons in S * begin t o build the conceptual foundation students need.
ADDITONAL LESSONS will be required to fully develop the concepts.
South Carolina S 2 Mathematics Curriculum 14
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Grade 5 Third Nine Weeks

l. Planning the Module
1 Continuum of Knowledge
5-5.4

In second grade , students identified and analyzed three -dimensional shapes
spheres, cubes, cylinders, prisms, pyramids, and cones according to the number

and shape of the faces, edges, corners, and bases of each (2 -4.1). In fourth
grade, students analyzed the relationsh ip between three -dimensional geometric
shapes in the form of cubes, rectangular prisms, and cylinders and their two -
dimensional nets (4 -4.2).

In fifth grade, students translate between two -dimensional representations and
three -dimensional objects.

In sev enth grade, students translate between two - and three -dimensional
representations of compound figures (7 -4.4).

5-5.5

Fifth grade is the first time students are introduced to volume.

In seventh grade, students apply strategies and formulas to determine the
surface area and volume of three dimensional shapes (prisms, pyramids and
cylinders)

1 Key Concepts/ Key Terms

These are vocabulary terms that are reasonable for students to know and be

able to use. Terms without the * are additional terms for teacher awareness,
knowledge and use and conversation for students.

* Perimeter *Height

* Area *Length

*Units 2 “Width

* Triangle *\/olume

* Rectangles *Units 2

* Parallelogram * Rectangular prism
* Formulas Space

*Base

[I. Teaching the Lesson s
1. Teaching Lesson A . Perimeter and Area

In fourth grade students analyzed perimeters of polygons and generated
strategies to determine the area of rectangles and triangles. In other
words, students have had a variety of concrete experiences with

perimeter and area of triangl es, rectangles, and parallelograms. As a
result, fifth grade students are ready to apply formulas to determine
South Carolina S * Mathematics Curriculum 15
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Grade 5 Third Nine Weeks

area and perimeters of triangles, rectangles, and parallelograms. When
applying formulas to determine the area of triangles, focus should be on

triangles that have whole number heights and whole even number bases

than can be evenly divided. (The formula for area of a triangle is A = %

base x height. Because students do not multiply fractions until 6 " grade,
providing whole number heights and whole even number bases
eliminates the need to deal with fractions.)

Fifth grade is the first time students are introduced to the concept of
volume. However, the expectation is that students will progress from
concrete to abstract problem solving situations th at involve volume of
rectangular prisms. Another important mathematical issue to consider is

using the appropriate unit to describe volume versus perimeter or area.

For example, when measuring area the unit should be expressed in
square units and when meas  uring volume, cubic units should be used. It

is extremely important that students understand when to use the
appropriate unit and why that is so.

Students should develop the formulas for determining the areas of

triangles, rectangles, and parallelograms. This will aid them in choosing

the right formula for the right situation. The first formula developed is

the one for finding the area of a rectangle. It is usually given as A =L X

W. However, according to John Van de Wall e,
uni fying idea might be A = b x h, 6area equal
base -time -height formulation can be generalized to all parallelograms

(not just rectangles) and is useful in developing the area formulas for

triangles and trapezoids. Furthermore, the same approach can be

extended to three dimensions, where volumes of cylinders are given in

terms of the area of the base time the height. Base times height, then,

helps connect a large family of formulas that otherwise must be

mastered i nde p e hedchimgt Stugdento -Cent¢red Mathematics,

Grades 3 -5, p. 282

For this indicator, it is essential _ for students to:
1 Understand the properties of triangles, rectangles, and

parallelograms

1 Add and multiply with fluently

1 Identify properties of these shapes when g iven in pictorial and
word form

1 Compute area and perimeter in real world situations

1 Compute area and perimeter of figures containing more than one
of each shape. For example, the figure contains three connected
triangles or two connected rectangles, etc..

{1 Substitute values into formulas

South Carolina S ° Mathematics Curriculum 16
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Grade 5 Third Nine Weeks

For this indicator, it is not essential for students to:
1 Find the area and perimeter of figures that are combinations of

these shapes such as triangle combined with rectangles,
para llelograms with triangles, etc.

a. Indicato rs with Taxonomy

5-5.4 Apply formulas to determine the perimeters and areas of
triangles, rectangles, and parallelograms. (C3)

Cognitive Process Dimension: Apply
Knowledge Dimension: Procedural Knowledge

b. Introductory Lesso nA

Materials Needed
1 rectangles d rawn on square grids (variety of whole
number dimensions)
1 rectangles with whole number dimensions drawn on plain
paper
1 1-inch square color tiles (one for each student)
9 standard ruler
Possible Literature Connection
Sir Cumference and the Isle of Immeter by Cindy Neuschwander

Sir Cumference returns in this tale that introduces readers to

the concepts of perimeter and area. As in the previous books,
Neuschwander's characters have names that play with
mathematical terminology. In this adventure Per visits hi s uncle
and aunt (Sir Cumference and Lady Di of Ameter). After learning

a game involving inners and edges, she and her cousin Radius
become embroiled in a mystery with a secret message and a
threatening sea serpent. To solve it, the youngsters must travel

to the Isle of Immeter and use a series of geometric formulas to

tame the sea serpent and bring peace to the area.

Part1 1 Rectangles

Pair students so that they may work together and talk about the
math they are learning.

The following sequence of ac tivities is intended to develop the

area formula for a rectangle. Treat each step as an opportunity
to solve a problem: How can we figure this out?

South Carolina S ° Mathematics Curriculum 17
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Grade 5 Third Nine Weeks

1. Have students determine the areas of rectangles drawn

on square grids. You may also have students d raw rectangles
that have specified areas on a grid without giving them the
dimensions.  Observe students carefully to see how they
determine the area (or the dimensions) of their rectangles.

Some students may have to count every square, while others

will  simply multiply to find the total number of squares.
Emphasize that because there are two dimensions involved
(base and height), the area is noted in units squared.

2. Have students examine rectangles not drawn on a grid
that have whole number dimension s. Give students a single
color tile and a ruler. Ask them to find the area of the
rectangles using just these two tools without drawing in all of

the squares or moving their single tile from place to place.
Have students share and justify their strateg ies and answers.

3. Give students with only the dimensions provided and
have them determine the area. At this point, they should make
the connectionto A =b x h.

Part 2 - From rectangles to other p arallelograms
Materials Needed

9 parallelograms draw n on square grids

9 parallelograms drawn on plain paper (whole number
dimensions)

9 scissors and clear tape

9 standard ruler

Teacher Note: Any parallelogram may be transformed into a
rectangle with the same base, same height, and same area.

Y X
] ]
' height I height
! —> : —>
: ;
| |
\ 4 \ v
\/
base base
Cut off and move

South Carolina S 2 Mathematics Curriculum 18
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Grade 5 Third Nine Weeks

Again, students should work in pairs so that they are able to
talk about the math.

To begin, give pairs of students several parallelograms drawn on

grid paper and challenge them to find the area of each. The
method they develop should work f or any parallelogram, not
just the ones with which they are working.

If students need a hint, ask them to examine the ways that their
parallelograms are like rectangles, or how a parallelogram might

be changed into a rectangle. Provide scissors and tape so that
they may experiment.

Students should deduce from experimenting with the
parallelograms that the base x height formula that works for
rectangles also works for all parallelograms.

Students may use the plain paper parallelograms to apply the
formul a they just developed by using the ruler to find the
dimensions. Again, emphasize that area is noted in units
squared. Since students are using a standard ruler, their areas
are in inches 2.

Part3 - From parallelograms to triangles
Materials Needed
i triangles drawn on grid paper (identical pairs)

9 triangles drawn on plain paper (identical pairs)
1 cleartape

Teacher Note: Two copies of any triangle will always form a
parallelogram with the same base and height. Therefore, the
triangle has an area of half of the parallelogram, A = 1/2 (base
X height).

L

Students have developed the area formulas for rectangles and
other parallelograms and are now ready to do the same for
triangles.

South Carolina S ° Mathematics Curriculum 19
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Grade 5 Third Nine Weeks

Give students multiple copies of triangles and challenge th em to
find a method for determining the area that will work for all
triangles.

If students need a hint, suggest they try putting together two

identical triangles to make a different shape. They should
discover that two congruent triangles can be fitted together to
make a parallelogram I and t heybve already devel

formula for finding that area.

Have them describe the relationship between one of the
triangles and the whole parallelogram. This should help them

see that the triangle is half the paral lelogram. Thus, the area of

the triangl e i s hal f t he area of t he p
formula for the triangle is ¥ of the base -times -height, or %

(base x height).

Following the development of the area formulas, provide
meaningful pract ice for students to apply them. Continue
to emphasize the connection between the number of
dimensions (two) and the exponent (squared).

c. Misconceptions/Common Errors
Students may confuse the units for volume (cubic) with those
for area (square) and perimeter (linear ).
That is why it is so important for students to understand the
concepts of area and perimeter and to develop the formulas
themselves.

d. Additional Instructional Strategies/Differentiation

While additional learning opportunities are needed, no
suggestions are included at this time.

e. Technology

Virtual manipulatives should NOT take the place of concrete

manipulation of  objects/materials. Once  conceptual
understanding has been reached, you may move to pictorial
representations and then virtual manipulative S. Concrete

manipulatives should be the focus of learning to build
conceptual understanding. Real life situations/representations
are critical for conceptual understanding.

There are no specific recommendations for technology for this
lesson at this time

South Carolina S ° Mathematics Curriculum 20
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Grade 5 Third Nine Weeks

f. Assessing the Lesson

Formative Assessment is embedded within the lesson through
guestioning and observation, however, other formative
assessment strategies should be employed.

Simply ask students to respond to the following prompts in their
journals/n otebooks. Then take up the notebooks or responses
and review for correct connections and/or misconceptions:
1 How do you determine the perimeter of a rectangle or
triangle?
1 How do you determine the area of a rectangle and
triangle?
1 What is the relationship between a rectangles area and a
parallelograms area?

Mat h Notebooking: Students respond to thi
you know about area, perimeter and volume? (You may use
words, symbols and pictures)

2. Teaching Lesson B . Strategies for Volume of Rectangul ar Prisms

For this indicator, it is essential __ for students to:
1 Understand the meaning of volume

I Understand the relationship between area of a rectangular and
volume (The volume is the area of the rectangle layered multiple
times which is the height)

1 Ident ify the properties of a rectangular prism when given
information in word and pictorial form

1 Identify the properties of a rectangular prism when the shapes is
not oriented upright

1 Substitute values

1 Use appropriate units (cubic units)

For this indicator, it is not essential for students to:
I Compute the volume of other three dimensional shapes

a. Indicators with Taxonomy
5-5.5 Apply strategies and formulas to determine the volume of
rectangular prisms. (C3)

Cognitive Process Dimension: Apply
Knowledge Dimensi on: Procedural Knowledge

South Carolina S ° Mathematics Curriculum 21
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Grade 5 Third Nine Weeks

b. Introductory Lesson B
Materials Needed

1 empty boxes
9 inch cubes
i standard rulers

This lesson is similar in structure to the lesson on developing
the formula for the area of rectangles, parallelograms, and
triangles. Make a connection between that work and the work
they will do now. It should be approached as a problem solving
situation and students must communicate and justify their
strategies. Even if students have seen or know a formula, they
may notrely onaf ormulato complete the task.

Pair students so that they may work together and talk about the
math they are learning.

Give each pair a box, a few cubes, and a ruler. Tell them they

must determine how many cubes will fit inside the box.
Because ikelydoteat youn baxes will have whole -number
dimensions, students should ignore any fractional parts of
cubes. Tell them not to write on the boxes, so that you may

use them more than once.

If students need a hint, suggest they start by determining how

many cubes will fit on the bottom of the box. From there,
students should figure out that it takes layers of cubes to fill the

box, and each layer is the same. Watch and listen carefully as
the students work. Students should make the leap that finding

out how many layers it takes will get them where they want to
go, and make the connection that the number of layers is the
height of the box. You may need to guide their thinking in this

area.

Students may need to experiment with more than one box to
really understand how the pieces i the filling of the bottom and
the stacking of the layers T are connected to the formula.
Developing the formula:
1 the filling of the bottom of the box = the area of the bottom

of the box

1 the stacking of the layers =the h eight of the box

The formula A Volume = the area of the base x the height

South Carolina S ° Mathematics Curriculum 22
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Emphasize that there are three dimensions being measured:

the base and height of the bottom  of the box, and the height of
the box. So, volume is noted in units cubed. 3 dimens ions A
an exponent of 3. Students are using a standard ruler, so the

volume of their boxes would be noted in inches s,

c. Misconceptions/Common Errors

Students may confuse the units for volume (cubic) with those
for area (square) and perimeter (linear).

d. Additional Instructional Strategies/Differentiation

While additional learning opportunities are needed, no
suggestions are included at this time.

e. Technology

Virtual manipulatives should NOT take the place of concrete
manipulation  of  objects/materials. Once conceptual
understanding has been reached, you may move to pictorial
representations and then virtual manipulatives. Concrete
manipulatives should be the focus of learning to build
conceptual understanding. Real life situations/representations

are c ritical for conceptual understanding.

There are no specific recommendations for technology for this
lesson at this time.

f. Assessing the Lesson
Formative Assessment is embedded within the lesson throu gh
guestioning and observation; however, other format ive

assessment strategies should be employed.

Questioning Strategies:
AWhat strategies did your group use to de

cubes that fit inside the box?0
What ways did knowing the area help your group to determine
the number of cubes that fill the box?o0

fiwhat reasons might there be for labeling area square units and
volume cubic units?  (Misconception Assessment)

Have students respond in their notes to the following problem..

then use the popsicle sticks to select a student to share his/her
th inking with the class.
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Aivictoria was playing around with some s
in the cupboard and built the block shown below. After she built

it, she wondered how many cubes she used all together. How

could she figure this out without taking th em apart and

counting?
e %
‘ | /l((
5 &
| b’
é
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lll. Assessing the Module

At the end of this module summative assessment is necessary to

determine student understanding of the connections among and

between the indicators addressed in this module.

5-54

The objective of this indicator is apply whi ch i s i n t he i a
procedural 0o cell of the Revised Taxonomy.
to apply; therefore, students should gain computational fluency with

finding perimeter and area rectangles, triangles and p arallelograms.

The learning progression to apply requires students to recall and
understand the properties of these shapes. To deepen understanding

of the formulas, students generalize  connections (5 -1.6) between
concrete/pictorial models and the formula s. They apply the formula in

a variety of situations including problems in word form, pictorial form

and real world situations. They explain_ and justify their answers (5 -

1.3) using correct, clear and complete oral and written language (5 -

1.6). Student s engage in meaningful practice to support retention and

understanding of the formulas.

—1 o

5-5.5

The objective of this indicator is to apply whi ch i s i n t he iap
procedural 0o knowledge cell of the Revised Tz
have the knowledge of st eps and the criteria for when to use those

steps. The learning progression to use requires students to recall the

properties of a rectangular prism. Students explore a variety of

problems in order to develop

The objective of this indicator is to apply whi ch i s i n t he nap,
procedural 06 knowledge <cel/l of the Revised T
focus of the indicator is to apply, the learning progression should

include learning experiences that build both conceptual and procedural

knowledge of volume. The lea rning progression to apply requires

students to recall the properties of a rectangular prism. They

understand the meaning of volume and use concrete models to explore

that understanding. As students analyze information (5 -1.1) from
these experiences, they generate  mathematical statements (5 -1.4)

about the relationships they observe between length, width and
height. They explain and justify their understanding (5 -1.3) to their
classmates and their teachers. They then develop formal relationships
using app ropriate notation and units of measure. To support
retention, students engage in meaningful practice with problems
where information is given in word and pictorial form.

The following examples of possible assessment strategies may be
modified as neces sary to meet student/teacher needs. These examples
are not derived from nor associated with any standardized testing.

South Carolina S ° Mathematics Curriculum 25
Copyright July 1, 2010



Grade 5 Third Nine Weeks

1. The formula for finding the of a rectangle is length x

width.

2. Monica is in the gift shop and is thinking about bu ying one of her favorite
paintings. She has a wall that has square wall space for a picture with an
area of 9 square feet. Will this 2ft x 3ft picture fit in that space? Explain how

you know.

3. What is the area of the t riangle? 5in.
3in.
4in.
13 in.
4. What is the area of the triangle? \ 31
5in.
24 in.

5. What is the area of the parallelogram?
8in. 6in.

10 in.
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6. Fill in the missing information for each shape in the table below. Then

look at the table. Do you notice a connection between the base and height of
a parallelogram and its area? Then, write the formula for finding the area of

a parallelogram based on your explanation.

5an | s0om®
i Bon 32am”
40em?

i

7. Albert loves to repair broken toys. His baby brother managed to
completely dismantle his jack -in-the-box, ripping the jack out entirely.
Albert thinks he can fix it and replace the jack, but needs to know the
volume of the box before he can do anything. What should Albert keep in
mind that would help him? What is the volume of the box?
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MODULE
3-2

Plane and Transformational
Geometry

This module addresses the following indicators:

5-4.5 Predict the results of multiple tra nsformations on a geometric shape when
combinations of translation, reflection, and rotation are used. (B2)
5-4.6 Analyze shapes to determine line symmetry and/or rotational symmetry.
(B4)

This module contains 2 lessons. These lessons are  INTRODUCT ORY ONLY.
Lessons in S * begin to build the conceptual foundation students need.
ADDITONAL LESSONS will be required to fully develop the concepts.
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I.  Planning the Module

1 Continuum of Knowledge

5-45
In fourth grade, students have predicted the results of multiple
transformations of the same type (4 -4.3).

In fift h grade, students predict the results of multiple transformations on

a geometric shape when combinations of translation, reflection, and

rotation are used (5 -4.5).

In sixth grade, students will identify the transformation(s) used to move a

polygon from one location to another in the coordinate plane (6 -4.5) and
explain how transformation affect the location of the original polygon in

the coordinate plane (6 -4.6) .

5-4.6
In first grade, students identified a line of symmetry (1 -4.2). In second
grade, students identified multiple lines of symmetry (2 -4.2).

For the first time, 5 " grade students are introduced to the concept of

rotational symmetry. Students will now analyze shapes to determine line
symmetry and/or rotational symmetry (5 -4.6).

In sixth grade, s tudents generalize the relationship between line
symmetry and rotational symmetry for two -dimensional shapes (6 -4.3)
and construct two -dimensional shapes with line or rotational symmetry
(6-4.5).

1 Key Concepts/ Key Terms

These are vocabulary terms that ar e reasonable for students to know and
be able to use. Terms without the * are additional terms for teacher
awareness, knowledge and use and conversation for student

* Transformation * Horizontal axis  (line)
* Reflection Degrees

* Rotation * Line

* Translation 90°

Clockwise 180°

Counterclockwise 270°

*Vertical ax is (line) 360°

Line Symmetry

Il. Teaching the Lesson S
1. Teaching Lesson A : From Here to There

In 4" grade, students have predicted the results of multiple
transformations of the same type, but now they use multiple
transformations of different types . "Students should consider three
important kinds of transformations: reflections (flips), translations
(slides), and rotations (turns). Younger students generally convince
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themselves that two shapes are congruent by physically fitting one on
top of the other, but fifth grade students can develop greater precision

as they describe the motions needed to show congruence (“turn it 90
degrees or flip it vertically, then rotate it 180 degrees). They should be

able to visualize what will happen when a shape is rotated or reflected

and predict the result. Students should also explore shapes with more
than one line of symmetry. Students often create figures with rotational
symmetry, but often have difficulty descr ibing the regularity they see.
They should be using language about turns and angles to describe these
figures." (Principles and Standards for School Mathematics, 167 -168)

For the first time, 5™ grade students are introduced to the concept of
rotational symmetry. A shape that rotates onto itself before turning 360 °
has rotational symmetry. When rotating shapes, experiences should
include clockwise and counterclockwise rotations.

St u d e nrose&perignces have been limited to identification of lines of
symm etry. Students will now analyze shapes to determine line
symmetry and/or rotational symmetry. It is important to note that all
regular polygons have rotational symmetry.

fiStudents should consider three important kinds of transformations:
reflections ( flips), translations (slides), and rotations (turns). Younger
students generally convince themselves that two shapes are congruent

by physically fitting one on top of the other, but fifth grade students can

develop greater precision as they describe the mo tions needed to show
congruence ( turn it 90 degrees or flip it vertically, then rotate it 180
degrees). They should be able to visualize what will happen when a
shape is rotated or reflected and predict the result. Students should also
explore shapes with  more than one line of symmetry. Students often
create figures with rotational symmetry, but often have difficulty
describing the regularity they see. They should be using language about
tumsand an gl es t o descr i be (RritcipleseandfStagdardse s . 0
for School Mathematics, 167 -168)

For this indicator, it is essential _ for students to:
1 Identify the types of transformations (rotation, reflection,

translation)

1 Understand and identify horizontal and vertical axes

1 Understand and identify clockwise and cou nter clockwise
movement

1 Perform a series movement involve multiple transformations

1 Understand % turn, % turn and full turn

For this indicator, it is not essential for students to:
None noted

South Carolina S ° Mathematics Curriculum 30
Copyright July 1, 2010



Grade 5 Third Nine Weeks

a. Indicators with Taxonomy

5-45 Predict the results of multiple transformations on a
geometric shape when combinations of translation,
reflection, and rotation are used. (B2)

Cognitive Process Dimension: Understand
Knowledge Dimension: Conceptual Knowledge

b. Introductory Lesson

Materials Needed

1 Math notebooks for  recording work

9 Colored pencils

1 two right triangle cut outs for each student (pattern
included -run on cardstock)

Prior to teaching this lesson, it is VITALLY IMPORTANT that you

spend some time practicing transforma tions yourself. You should
develop several examples that you can use in addition to the ones
included.

Possible Literature Connections
It Looked Like Spilt Milk by Charles G. Shaw

The white shape silhouetted against a blue background change S
on every page. Is it a rabbit, a bird, or just spilt milk? Children

are kept guessing until the surprise ending 6 and will be
encouraged to improvise similar games of their own. Children

will have fun finding lines of symmetry in their own creations.

Modern Buildings: Identifying BiLateral and Rotational
Symmetry and Transformations by Greg Moskal

Examples of symmetry in nature and famous structures from
around the workd are explored.

Lesson

Students should be paired so that they may work together and
talk about the math they are learning.

NOTE: If you have interactive white boards , your movements
wi || mirror the students. I f you use an
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facing your students, your movements will be opposite your
studentsd movementsind Keep this

Use the examples to get students started thinking about what
combination of transformations it takes to get the shape from
the starting position (here) to the ending position (there). The

shapes with dotted outlines are

show those to the students until they have explored the moves
on their own. Using dotted lines or a colored pencil to draw
intermediate steps is an effective way for students to record
their work as they experiment with the examples.

Once students have the idea of how two different
transformations affect the position of a shape, let them
experiment with multiple transformations of the same type.
Then move to having them predict how multiple transformations

tt

affect the position of a shape. Students shou Id also use shapes

other than the right triang| e.

Example 1

As k: AHow might

to there?o

Students should manipulate their
own shapes to try to find a
solution to the question.

— The fir st transformation is a vertical
/ reflection. The second is a horizontal
translation.

® - ® 5
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e :,—
| _ P there
h I P
e I 7
7’
r I 7
e
Example 2
Figure 1 .
g As k: AHow might
I\ to there?bo
ol - > Students should manipulate their
[ 7’ own shapes to try to find a
-’ . )
| . P solution to the g uestion.
I 7
| -
Figure 2
This is a little tricky. The two transformations are a 90 ° clockwise
rotation and a horizontal reflection. Figure 1 actually has a
translation after the rotation so that the first step and second step
aren6t on top of each other in the drawing.
the translation after the rotation. This may be too fine a point for
students, but it is offered for your consideratio n.
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Example 3

As k: AHow might
to there?9

Students should manipulate their

T -0 ===n own shapes to try to find a
S | solution to the question.
~ |
~
~ I
~
~

Figure 1
= — —
h I
~ I
~ |
~
~
Figure 2
As in the second example, there is a rotation involved. In
Figure 1, the rotation is followed by a vertical translation to
make the drawing cleaner. The translation is not shown in
Figure 2.
The tran sformations are a horizontal reflection followed by a 90 °
counterclockwise rotation.
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c. Miscon ceptions/Common Errors
Students may be confused when the orientation of the shapes
changes after the transformations.

d. Additional Instructional Strategies/Differentiation

While additional learning opportunities are needed, no
suggestions are included at this time.

e. Technology

Virtual manipulatives should NOT take the place of concrete
manipulation  of  objects/materials. Once conceptual
understanding has been reached, you may move to pictorial
representations and then virtual manipulatives. Concrete
man ipulatives should be the focus of learning to build
conceptual understanding. Real life situations/representations
are critical for conceptual understanding.

There are no specific recommendations for technology for this
lesson at this time.

f. Assessing the Lesson
Formative Assessment is embedded within the lesson through
guestioning and observation, however, other formative
assessment strategies should be employed.
Have students respond on index cards. They should trade index

cards with another student a nd see if they agree. Then discuss
with each other. Next, have a class discussion.
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If the square on the grid shown below were to move (by
translation) two coordinates up and three coordinates to the

right, what would be the resulting four coordinates of its
vertices?

10
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2. Teaching Lesson B . Determine Line Symmetry and/or Rotational
Symmetry

For this indicator, it is essential _ for students to:
9 Identify shapes that have line symmetry.

91 Identify shapes that have rotational sy mmetry.
9 Identify shapes with no line of symmetry
1 Understand that all regular polygons have rotational symmetry.
1 A shape that rotates onto itself before turning 360 ° has
rotational symmetry.
For this indicator, it is not essential for students to:
None not ed
a. Indicators with Taxonomy
5-4.6 Analyze shapes to determine line symmetry and/or
rotational symmetry . (B4)
Cognitive Process Dimension: Analyze
Knowledge Dimension: Conceptual Knowledge
b. Introductory Lesson
Materials Needed
Part1 71 Line symmetry
1 Page of Shapes | handout
1 Folding Shapes handout
1 scissors
1 cleartape
1 colored pencils
Part2 1 Rotational symmetry
1 Page of Shapes Il 1 2 for each student (shapes with
angles labeled)
9 Turning & Locking handout
1 Turning & Locking transparency
1 Shapes foryoutouse on the overhead
Do both of these activities by yourself or with another
teacher before you do them with the students.
Partl i Line Symmetry
Students should be paired so that they may work together and
talk about the math they are doing.
South Carolina S * Mathematics Curriculum 39

Copyright July 1, 2010



Grade 5 Third Nine Weeks

Each student s needs a Page of Shapes handout, a Folding
Shapes handout and a pair of scissors.

Instruct students to carefully cut out each shape on the Page of
Shapes handout. The edges and angles need to be as clear as
possible. If you have students who have dif ficulty cutting things
out, you may want to have a couple of sets pre -cut. Then you
can make trades if some of their shapes are off enough to make

a difference in the exploration.

Once students have their shapes cut out, demonstrate what you

want them to  do using Shape #1. Fold the shape along a line of

symmetry (donot use that vocabul ary vyet;
that és great!), open the shape and trace
pencil. Fold the shape again, using another line of symmetry.

Open the sha pe and trace the fold with a different colored

pencil. Record the number of folds on the Folding Shapes

handout in the space for Shape #1.

Students should do this with each of the other shapes, folding,
opening, tracing, and recording. (Remind students  that each
side must match up) They should use a different color pencil for
each line they draw on a given shape. This will help them keep

up with how many lines of symmetry each shape has.

The questions under the table are to bring that prior vocabulary
of line symmetry back to their minds.

Possible descriptions for shapes with multiple lines of symmetry:

1 Most of the shapes that have more than one line of
symmetry are regular polygons. They have equal sides and
equal angles.

T Only Shapes #1 and #7 have more than one line of
symmetry without being regular polygons.

When students have completed the Folding Shapes handout,
they may tape their cut outs on the back of the paper so that
they will have a record of the hands -on work they did.

Part 2 i Rotation al Symmetry

Students should be paired so that they may work together and
talk about the math they are doing.

Each student needs two copies of the Page of Shapes II
handout, a Turning & Locking handout and a pair of scissors.
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Instruct students to caref ully cut out each shape on the Page of
Shapes Il handout. The edges and angles need to be as clear

as possible. If you have students who have difficulty cutting

things out, you may want to have a couple of sets pre -cut.
Then you can make trades if some of their shapes are off
enough to make a difference in the exploration.

Once students have their shapes cut out, demonstrate what you
want them to do using Shape #3. Put the Page of Shapes II
transparency on the overhead and place Shape #3 in the proper
position. Place a pencil in the center of the shape and carefully

turn it unt il it Al ockso into position.

sqguar e, it owi |l Al ockodo a total of
#3.

Students should do this with each of the other sha pes,
positioning, turning, and recording.

The statements and questions under the table are to introduce
the vocabulary rotational symmetry to help the students

describe the concept theydve been

and locking shapes.

Possible r esponses for questions:

T I'tos call ed rotational symmetry

shapes to line up equally again.

1 Some of the shapes that have rotational symmetry are
regular polygons, like shapes 3, 5, and 9. The others, like
shapes 1, 6, and 8 only lock o nce before turning all the way
back around.

Misconceptions/Common Errors

Students often create figures with rotational symmetry, but

often have difficulty describing the regularity they see. They

should be using language about turns and angles to descri be
these figures." (Principles and Standards for School
Mathematics, 167 -168)

Additional Instructional Strategies/Differentiation

While additional learning opportunities are needed, no
suggestions are included at this time.

Technology

Virtual manipula tives should NOT take the place of concrete
manipulation  of  objects/materials. Once conceptual
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understanding has been reached, you may move to pictorial
representations and then virtual manipulatives. Concrete
manipulatives should be the focus of learnin g to build
conceptual understanding. Real life situations/representations

are critical for conceptual understanding.

There are no specific technology recommendations for this

lesson at this time.

f. Assessing the Lesson

Formative Assessment is embedded with in the lesson throu gh
guestioning and observation; however, other formative
assessment strategies should be employed.

Math Notebooking: Draw a shape that has symmetry and
rotational symmetry. Draw a shape that has symmetry and not
rotational symmetry.

Have students respond on index cards. They should trade index
cards with another student and see if they agree. Then discuss
with each other. Next, have a class discussion.

Draw two lines of symmetry through the figure. Does it also
have rotational symme  try? Why or why not?

A

lll. Assessing the Module
At the end of this module summative assessment is necessary to

determine student understanding of the connections among and
between the indicators addressed in this module.
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5-45
The objective of this indicator is predict whi ch is in the Aunder st
concept u a lkrowledge cell of th e Revised Taxonomy. Conceptual

knowledge is not bound by specific exa mpl es; therefore, the st
conceptual knowledge of predicting the res ults of multiple

transformations 9 either reflection, rotation and translation o of a

geometric shape should be explored using a variety of examples. The

learning progression to predict requires students to recall the

meaning of reflection, translation and r otation. Student use concrete

models to visualize and create transformations of their own. They
construct arguments (5 -1.2) about what the result will be for a series
of transformations. They explain and justify their answers to their
classmates and thei r teacher (4 -1.3) using correct, complete, and
clearly written and oral mathematical language communicate their
ideas (5 -1.5). Students analyze this information to solve increasingly

more difficult problems (5 -1.1) without the use of concrete models.

5-4.6

The objective of this indicator is to analyze , which is in the
Aunderstand conceptual 0 knowledge <cell of t
Conceptual knowledge is not bound by specific examples; therefore,

the studentés conceptual knowl eyinguetry o f rotat

should be explored using a variety of examples. The learning
progression to analyze requires studentsto  recall and understand the
meaning of line symmetry.  Students experiment  with rotating
concrete models and generate  descriptions and mathematic al
statements about their observations (5 -1.4). They then  experiment
with teacher generated problem involving rotational symmetry using
terms such as clockwi se, counterclockwi se, 1
Students  generalize  connections between and among line and
rotational symmetry. They use this understanding to analyze shapes
to determine the type(s) of symmetry. Student explain  and justify
their answers (5 -1.3) using correct, complete and clearly written and

oral mathematical language (5 T 1.5).

The follo wing examples of possible assessment strategies may be
modified as necessary to meet student/teacher needs. These examples
are not derived from nor associated with any standardized testing.

1. Cindy is looking at the triangle on the grid below, trying to figure out
where exactly it would end up on the grid if she flipped it up, translated it to
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the right 2 units , and flipped it up again. Draw the triangle for Cindy as it
would appear after applying those transformations.

2. Complete each set of transformations to draw the shape in its new
position on the grid.

91 slide the rectangle to the right 2 units

1 rotate clockwise 90 °, using vertex C as your center

91 slide up 2 units

05 2345678910

3. Draw two or more li  nes of symmetry through the design below. Can
you tell if the design has rotational symmetry? Explain.
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4. Look at the grid below. Does the shape have line symmetry? Does it
have rotational symmetry? Explain both responses.
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Page of Shapes |
Carefully cut out each shape on this page.
Wait for fur ther instructions.
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Folding Shapes

Fold each shape so that there are two equal halves when you open it.
Use your straight edge to trace the line.

Do this as many times as you can for each shape.

Shape Number of folds Shape Number of folds
1 6
2 7
3 8
4 9
5

Do you remember é

What is the special name for a line that divides an object into two
equal parts called?

So, if a shape has more than one fold that divides it equally, it has
more than one

Describe what you notice ab out the shapes with more than one
fold.
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Page of Shapes II
Carefully cut out each shape on this page.
Wait for further instructions.

A (2]
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Tuming & Locking

9 Take each shape and place it on top of its partner on your extra Page of Shapes
Il handout.
1 Place your pencil in the center of the shape and carefully rotate it until it either
il ocksd into position <OR> turns compl etel

91 Fillin the table below for each shape.

Shape | Does it If yes, how Shape Does it If yes, how
il oc k manytimes? il oc k manytimes?
(y/n) (y/n)
1 6
2 7
3 8
4 9
5
Whena shape turns and filocksodo back into place

completely back to where it started, it has a special kind of symmetry.

| t 6 s cotatiohabsgmmetry . What might be some reasons this
turning and locking is called rotational symmetry?

Which s hapes above have rotational symmetry?

What, if anything, do these shapes have in common?
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MODULE
3-3

Length

This module addresses the following indicators:

5-5.1 Use appropriate tools and units to measure objects to the
precision of one -eighth inch. (C3)

This module contains 1 lesson. Thislessonis INTRODUCTORY ONLY.
Lessons in S * begin to build the ¢ onceptual foundation  students need.
ADDITONAL LESSONS will be required to fully develop the concepts.
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I.  Planning the Module

1 Continuum of Knowledge

55-1

In second grade, students use appropriate tools to measure objects to
the nearest whole unit: measuring length in centimeters, feet, and

yards; measuring liquid volume in cups, quarts, and gallons;
measuring weight in ounces and pounds; and measuring temperature

on Celsius and Fahrenheit thermometers (2 -5.3). The Yy also generate
common measurement referents for feet, yards, and centimeters (2 -
5.4) and use common measurement referent to make estimates in

feet, yards and centimeters (2 -5.5).In third grade, students use
appropriate tools to measure objects to the near est unit: measuring
length in meters and half inches, measuring liquid volume in fluid

ounces, pints and liters; and measuring mass in grams (3 -5.2). In
fourth grade, students use appropriate tools to measure objects to the

nearest unit; measuring length in quarter inches, centimeters and
millimeters; measuring liquid volume in cups, quarts and liters; and
measuring weight and mass in pounds, milligrams and kilograms (4 -
5.1). They also use equivalencies to convert units to measure within

the US Customary System (4 -5.3).

In fifth grade, students use appropriate tools and units to measure

objects to the precision of one -eighthinch (5 -5.1).

1 Key Concepts/ Key Terms
These are vocabulary terms that are reasonable for students to know
and be able to use. Terms without the * are additional terms for
teacher awareness, knowledge and use and conversation for student

* | nch * Three -quarter -inch (3/4 inch)
* Half -inch (1/2 inch) * Three -fourths i nch (3/4 inch)
* Quarter -inch (1/4 inch) * Precision

* One-fourth T inch (1/4) Yard Stick

* Eighth -inch (1/8 inch) Ruler

II. Teaching the Lesson
1. Teaching Lesson A : Measure Objectsto  the Precision of One -Eighth Inch

In previous years, students have used appropriate tools and units to measure

objects to the quarter inch. By fi fth grade students have worked with simple
rulers and tapes. They should extend their knowledge by making rulers with

subunits or fractional units. Fifth grade students have had a variety of
experiences with measurement. Therefore, the emphasis should now be on
precision and appropriate units. For example, if the length of an object falls
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between say % and g then the student must understand that if the length is

more than half way between g and g the length would be describe as g
. 1 . :
essence, students are measuring to the nearest 1—6 of an inch because that is
: 2 3 . - :
the half way point between 3 and % Simply giving students measuring tools

and requiring that they measure in sixteenths is not sufficient to meet the
expectation of this Indicator. It is knowing that if one needs to measure to

the precision of one -eighth inch, using a measuring too | marked in sixteenths
would be a better choice and why that is so.

A lesson that might be used as an introduction to the concept of precision
might require that some students use rulers marked in fourths while other
students use rulers marked in eighths . After measuring a variety of objects
to the nearest eighth of an inch and recording the responses, the class might
engage in a discussion as to which group had the more precise
measurements and why. (The class should come to the conclusion that the
small er the measurement, the more precise.)

For this indicator, it is essential __ for students to:
1 Understand that when measuring to one -eighth of an inch using a tool

marked in sixteenths would be a better choice (precision)
Locate the nearest eighth of an inch

Understand equivalent fractions

Use appropriate abbreviation for inches

Measure using actual tools

Read a measurement from a pictorial representation

= =4 =4 -4 =4

For this indicator, it is not essential for students to:
I Measure in units other than inches

a. Indicatorsw ith Taxonomy
5-5.1 A4 Use appropriate tools and units to measure objects to
the precision of one -eighth inch. (C3)
Cognitive Process Dimension: Apply
Knowledge Dimension: Procedural Knowledge
b. Introductory Lesson

Materials Needed

1 Super Inch ha ndouts

South Carolina S ° Mathematics Curriculum
Copyright July 1, 2010

53



Grade 5

T
T

Third Nine Weeks

Super Inch transparency so that you may demonstrate for the
students
standard measuring tapes (template for paper tapes included ~
You will need to put these together for them before
teaching this lesson. )

colored pencils (3 colors for each student)

Personal Benchmarks handout

Possible Literature Connections

Me and the Measure of Things by Joan Sweeney

What 6s

measured

t he

understand text and p
the differences between wet and dry measurements, weight, size, and

And al | i nformati on i s
perspective, using eve

l engt h.

Millions to Measure by

di fference bet ween a

in bushels and when do you use a scale? Easy

layful corresponding illustrations teach children

ryday objects and situations.

David Schwartz

It explains the development of standard units of measure and shows
the simplicity of calculating length, width, height, and volume and the

metric system.

Super Inch

Students should be paired so that they may talk about the math they
are d oing.

Give each student a copy of the Super Inch handout. Tell them that
the smaller picture is a copy of part of a standard ruler. Then tell

t hem
they understand that the inch starts at th

t hat

youdre going to focus i

the end of the ruler. This is a common mistake that students make.

The big picture, Super Inch, is the actual inch enlarged by a factor of

four .
have a clear
Webre |

Students dondt necessarily

unde
ust

rstanding that we donot

cup
-to -

and

-eyenveyed

n on

e first mark on the ruler, not

need
us e

using it to take a closer
Ask students to use their pencils to draw dashed lines from the
beginning mark to the bottom edge of the ruler. Ask them to d

same thing for the 1
transparency.

-inch mark. Demonstrate this on your Super Inch

Ask students to find the half T inch mark on Super Inch. If they seem
unsure, ask them what it means for something to be half of something
else. They should be abl e to tell you that dividing something into two
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equal parts makes halves. Students should use a colored pencil to
mark the half -inch on Super Inch and label it %2.. Demonstrate this on
your Super Inch transparency.

Ask students to consider the first half o f Super Inch. Ask them to find

the half -way point between the beginning of Super Inch and the %

inch mark theyobéve already identified. Mo v €
and listening as students decide where that half -way point is. Once

they decide have the m draw a dotted line from the mark to the bottom

edge of the ruler with a different colored pencil than the one they used

for the % inch mark. Demonstrate this on your Super Inch

transparency.

Ask students what that mark is called. Some students may quickly

recall t hat Ahalf of a half is a fourth.o
gui ckl y. Dondét try to convince students w
understanding that is 1, anidchgetonoét | abel th
Ask students to consider the second hal f of Super Inch. Ask them to

find the half -way point between the ¥z inch mark and the 1 -inch mark.

Move around the room observing and listening as students decide
where that half -way point is. Once they decide have them draw a
dotted line from the mark t o the bottom edge of the ruler with the
same colored pencil they used to mark the other quarter inch mark.
Demonstrate this on your Super Inch transparency.

Ask students how many sections Super Inch has been divided into.

Now students who eoedabeuntidetys aditberwhile ago can

see that Super Inch has been divided into 4 equal parts. That makes

each section ¥ of the whole. Have students label the quarter -inch
marks. Bring to their attention that %2 is also 2/4. Demonstrate this

on your Su per Inch transparency.

Ask students to look closely at the unlabeled marks on Super Inch.

Have them use the third color (which they
draw a dot -dash -dot line from each of the marks to the bottom edge of

the ruler. Demonstrate this on your Super Inch transparency.

Before asking this next question, stress that no one should shout out

the answer so that people may have some #t
is: What do these last marks stand for? If students are stuck, ask

them how m any parts Super Inch has been divided into. This should

lead them to see that there are eight equal parts, so the marks must

be eighths. Have students number the eighths. They should notice

that ¥4 = 2/8; Y2 = 4/8; and % = 6/8.

Give students their paper tape measures or real ones. Paper tape

measures can be found at: www.scribd.com/doc/7090539/Tape -

Measure . Point out that the tape measure can be used for measuring
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inches and cm. They nee d to know that they should choose the side

they want to use. In this <case,
They also need a piece of plain paper to write on.

Give students the following tasks (this should be given both visually
and verbally):

1. Measure the short edge of your math book cover to the nearest
eighth -inch.

2. Measure the long edge of your math book cover to the nearest
eighth -inch.

3. Measure the long edge of your desk to the nearest eighth -

4, Measure the short edge of your desk to the nearest eighth

5. Measure the top of the back of your chair to the nearest eighth
inch.

Students should record these measurements on their papers. You
should have measured each of these items ahead of time and have a
copy of the measure ments for yourself as you talk to students. You
should also model the correct notation for students. For example,
ifiThe edge of my computer dBeiybolae d

Form quads from the pairs of students that have been working
together. Ha ve them compare their measurements. While they are
working, move around the room observing and listening as students
work to reconcile their findings with one another. Be especially aware
of students who are really off base with their measurements. Afte
suitable period of time (use your professional judgement), share your
findings with the students and lead a class discussion.

Further measurement opportunities
Personal Benchmarks

For this activity, groups of three students will work well. You may
want to create a record sheet for them so that they spend more time
measuring and less time writing.

Have students work together to measure different parts of their
bodies. Suggestions are listed below:

length of your foot

length of your stride (you may need to demonstrate)

hand span (fingers together)

hand span (fingers opened wide)

arm span (arms stretched wide, measured finger tip to finger tip)
arm span (end of finger to tip of nose)

distance around your wrist

distance around your head

height from he ad to toe

E R N
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Misconceptions/Common Errors

Students may struggle with understand that the measuring tool need
to be inincremen ts of sixteenths.  Students may still have difficulty
understanding equivalent fractions.

When using a ruler or tape measure, studen ts often think the end of
the tool is the beginning of the measurement. They need to learn to
examine the ruler or tape measure and look for the actual beginning

mark. Some rulers and tapes DO start at the very beginning; others
have a Adead hependobthetool o the first mark.

Additional Instructional Strategies/Differentiation

While additional learning opportunities are needed, no suggestions are
included at this time.

Technology

Virtual manipulatives should NOT take the place of conc rete
manipulation of objects/materials. Once conceptual understanding has

been reached, you may move to pictorial representations and then

virtual manipulatives. Concrete manipulatives should be the focus of

learning to build conceptual understanding. Re al life
situations/representations are critical for conceptual understanding.

There is no specific technology recommended for this lesson at this
time.

Assessing the Lesson

Formative Assessment is embedded within the lesson through
guestioning and obser vation, however, other formative assessment
strategies should be employed.

Have students hold their measurements up on white boards to show
their answers. At a glance, the teacher can see how close students
are getting.
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Measure the following objects lengths
to the nearest 1/8 ™ of an inch. Look
for the arrow.
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Ill. Assessing the Module
At the end of this module summative assessment is necessary to determine
student understanding of the connections among and between the indicators
addressed in this module.

5-5.1

The objective of the indicator is to use which is in trkedianppby

knowledge cell of the Revised Taxonomy. To apply procedural knowledge is
to know how to do something and the criteria for determining when to use

those procedures. The learning progression to use requires students to
understand  the concepts of | ength. Students recall their prior experience
with measuring to whole, half and quarter inches and explore a variety of
real world situations to generalize  connections between eighth of an inch and
these related measurements (5 -1.6). They also recall the ir understanding of
equivalent fractions related to eighths. Students first estimate the measure
using appropriate units. As students measure, they explain and justify their

answers (5 -1.3) using correct, complete and clearly written and oral
mathematica | language (5 -1.5)

The following examples of possible assessment strategies may be modified as
necessary to meet student/teacher needs. These examples are not derived
from nor associated with any standardized testing.

Measure the following objects lengths
to the nearest1 /8™ of an inch. Look
for the arrow.
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Super Inch Student Handout
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