Measurement

The National Council of Teachers of Mathematics
(NCTM) recommends (and researchers concur) that
a hands-on approach is necessary for teaching
measurement.

It is unlikely that children can gain a deep
understanding of measurement without
handling materials, making comparisons
physically, and measuring with tools
(NCTM, 2000, p. 43).

In Houghton Mifflin Math, students learn about
measurement by making measurements, not just
by reading about them. Here are just a few
examples. In kindergarten, students learn about
capacity by estimating and then measuring the
number of cups of beans needed to fill a mug, a
box, a soup can, and a bowl. In grade 3, students
are estimating whether objects weigh more or less
than a pound and then using a balance scale to
check. In grade 5, students are using rulers to
measure to the nearest half inch.
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Measum the weights of objscts in
custarmary units,
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Al the Country Bakery, Mr. Macintosh sells
hiz famous apple cookies by the pound.

-
Pound (Ib) and ounce (oz) are customary  * ek
units used when messuring weight
Measure things that are very ighl—a paper
«ofip, a key, or a sfice of bread—in ounces.
Measure things that are hesvwy—a bicycle,
a chair, or & Inaf of bread—in pounds.

1 cunce 1 pound

16 ong-gunce slices of bread have the
same weight as & 1-pound kol of bread.
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Customary Units
of Weight

1 pored = 18 cunes

Try this activity to estimate and measure weight,

Matcrizis: halance scak, |-pound weight

=TEx  Find five small objects in your classroom.
€ Pradict which objects weigh less than,

rrore fhan, or aboul o pound. Frecond
wour work.

sTEs  Lise (he balance scale and he 1-pound
waight to check your predictions.
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Meaasra b 8 given dagras of pracison Lsing
aparcprate tools and unts of measure.

The precision of 8 measurement is datarmined by the unit
af measure that you vse. A smaller unit praduces a mare
precise measrement tan a larges unit

Tos thes nesrest inch, Ui paper cip is 2 inches long, To the
Aearest quarter ingh, the pager cip is 15 inghes long. The
measurement 1 : inches s a mare pIECiSE measurement
than 2 inches.

Work with & partner 10 estinsate and messune lengins to the

nearest yard, foot, inch, helf inch, and querter inch.
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=Tks  Estimate the bkangth of your
) cassroom inyarde. Record your

Measurement and Precision

estimata. Otiject

Exlimain Messuroments

Use & taps measurs. Measurs
the length to the nearest yard, the
naarast foct, and the naarast inch
Record your measwemants.

=Tis  Estmale e Wit of your cesk in 1est. Recon
€ your estimate.
Uge & ruler. Measure the width 1o the nearset
fat, the nearest inch, and e nearest hall inch.
Fecard your Measurements.

=TEs  Estimate the widlh of your hend in

€ inches. Record your sslimate.
Use & ruisr. Messues the width Lo the
nearast inch, Ihe nearset half inch, snd
Ihe nearest quaner inch. Record your
measUEmEnls.

Length of room
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NCTM also recommends that “measurement
concepts should grow in sophistication and breadth
across the grades and that instructional programs
should not repeat the same curriculum year after
year” (NCTM, 2000, p. 43).

To see how measurement concepts in Houghton
Mifflin Math are developed throughout the grades,
consider the concept of volume. The approach is
systematic and builds on the use of concrete
materials. It reflects the findings of the National
Research Council.

Understanding the development of volume for-
mulas provides an additional challenge since
students must now grasp 3D concepts.
However, it is helpful to build an understanding
of volume as the product of area and height
(NRC, 2001).

In grade 3, students explore volume by

estimating and then counting the number of cubes
needed to fill a box. By grade 4, students are using
a standard unit of measurement for volume. In
grade 5, the formula for the volume of prisms is
derived by having students count the number of
cubes in one layer (to get the area of the base) and
then multiplying by the number of layers (the
height). In grade 6, students’ use of volume formu-
las extends to cylinders, pyramids, and cones.

Another recommendation of NCTM concerns the
teaching of both customary and metric units. NCTM
(2000) advises that “students should learn both
the customary and metric systems and should
know some rough equivalence between the metric
and customary systems.” Houghton Mifflin Math
provides opportunities for students to make
approximate conversions.

Algebra
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Lise a farmua ta find tha valume of a cubn, &
rRctanguiar prism, and 2 frianguiar prsm

oLl DL R ¥
Cedie's collection of CDS & growing, Each case 5 a
rectangular prism, and when he stecks the casas, thay
form an even larger prism. Soon the “peism™ of COz will
be too large for Cedric's shell!

The volume of a salid figure iz the emount of spacs the
Hgure: ocrupies, Volume is measured using cubic units
A cube measuring 1 unit on 2ach edge hes & volume

of 1 cubic unil.

‘u“_‘@“nm I =

Try Ihis activity to lind the volume of a solid ligure.
Matarials: cubes, Laaming Tool 171
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Ths Ursate a ractangular prism hat i 2 cubes long.
3 cubes wids, and 1 cubs begh. Count the number
of cubas, Record the data on tha recording shest

sTEs  pdd & second kver of cubies on top of the
€  hgure Fscord the deta

=TEs  Add a thirr laysr of cubes on top of the
g Aozond the di

# Winta 3 muRplcation santsncs that sows how
ta bnd ths wolume of sach of the fallowing:
&. ons leyer of cubes.
b. two kavers of cubes
. Hrea |ayerE of cubes

Wil rmllipiicsstion couation could you uss b fred the ol |
reclangulae prism with kenglh 4 widih w, and height #7 Explain.

(Voo )

volume
aushic unit

Wy al ary

In & cube, tha langth, width, and haight ana egual and ars represantad by
1he variable & What equation could you use to find the volume of ary cube?
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Use your to estil
metric and customary units. Esti 1
1.5 yd is about m 2. 12 oz is about g Equivalents
. o Length
3. 36 Ib is about kg 4. 5 mi is about km 11n. 15 abet 2.5 em.
' R . 1 i s shout 0.9 m.
8, 10 cm is aboul in. 6. 6 gl is about L

1 miis about 1.6 km.

Weight/Masa
1 0z is aboul 28 g.
1 is aboul 0.5 Ky,

Capacity
1 qtis about 0.9 L
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