
GRADE ONE - CONTENT STANDARD #5:  MEASUREMENT





OVERVIEW

Measurement uses numbers to describe our world.  We use numbers to describe simple things like length, weight, and temperature, but also complex things such as pressure, speed, and brightness.  At more sophisticated levels, measurement involves assigning a number to a characteristic of a situation, as is done by the consumer price index.  An understanding of how we attach numbers to those phenomena, familiarity with common measurement units like inches, liters, and miles per hour, and a practical knowledge of measurement tools and techniques are critical for students’ understanding of the world around them.

The study of measurement is important because of the practicality and pervasiveness of measurement in so many aspects of everyday life.  It also offers an opportunity for learning and applying other mathematics, including number operations, geometric ideas, statistical concepts, and notions of function.  It highlights connections within mathematics and between mathematics and areas outside of mathematics, such as science, art, architecture, commercial design, sports, and map reading.  It is unlikely that children can gain a deep understanding of measurement without handling materials, making comparisons physically, and measuring with tools.  In this curriculum, it is emphasized more in the elementary and middle grades than in high school.

Software which is aligned with this standard is listed in the appendix.

INSTRUCTIONAL FOCUS
Instruction at the K-4 level emphasizes the importance of establishing a firm foundation in the basic underlying concepts and skills of measurement.  Children need to understand the attribute to be measured as well as what it means to measure.  Before they are capable of such understanding, they must first experience a variety of activities that focus on comparing objects directly, covering them with various units, and counting the units.  Premature use of instruments or formulas leaves children without the understanding necessary for solving measurement problems.

Estimation should be emphasized because it helps children understand the attributes and the process of measuring as well as gain an awareness of the sizes of units.  Everyday situations in which only an estimate is required should be included.  Since measurements are not exact, children should realize that it is often appropriate, for example, to report a measurement as between eight and nine centimeters or about three hours.

Students in K-2 should make estimates not only of discrete objects like marbles or seeds but also of continuous properties like the length of a jump rope or the number of children’s feet which might fit into a dinosaur’s footprint.  They need experiences in identifying the property that they wish to measure such as weight or capacity.

Students also need experience making direct comparisons such as, Which string is longer?  Which rock is heavier?, as well as indirect measurements, such as, comparing the height of the blackboard with the height of a window by measuring both with links and then comparing the number of links for each.  They should use a variety of non-standard units to measure objects, How many erasers high are you?, How many pennies balance a Unifix cube?, and progress to using standard measurement units and devices such as rulers and scales.

In grades 3 and 4, it is important that all students get extensive hands-on experience with measuring the properties of a variety of physical objects with appropriate measuring instruments.  They need opportunities to investigate measurement in a real context such as, determining how much weight different structures will support, encountering situations that involve the use of fractional units (such as recipes), and making indirect measurements such as measuring a desk to determine whether it will fit through a door.

At the 5-8 level, measurement should be an active exploration of the real world.  As students acquire the ability to use appropriate tools in measuring objects, the focus should be on using concepts and skills to solve real problems and investigate other mathematical situations.  They should have opportunities to use each measuring instrument until its use becomes second nature.

Students need opportunities to delve more deeply into the process itself and by measuring more complex things.  They should consider questions concerning the exact nature and the degree of precision of their measures.  Students should have opportunities to explore and discover measurement formulas rather than be expected to memorize them out of context.  Limiting students’ experience with measurement to the printed page interferes with the development and generalization of understanding.

In grades 7 and 8, students should have concrete experiences with new types of measures, especially those involving indirect measurement such as density and force.  They need opportunities to work with scale drawings and models and find the measures of inaccessible objects.

At the 9-12 level, students move to a more routine use of measurement.  They examine measurement as a more abstract process, focusing on measurement error and degree of precision.  They spend much more time on indirect measurement techniques than they did in earlier grades, expanding their repertoire to include not only the use of proportions and similarity but also the use of the Pythagorean Theorem and basic right triangle trigonometric relationships.

Students also begin to develop procedures and formulas for determining the measures of attributes like area and volume that are not easily measured directly, and to develop indirect measurement techniques such as the use of similar triangles to determine the height of a flagpole.  Work with measures needs to include a whole variety of physical phenomena (sound, light, pressure) and a consideration of rates as measures (pulse, speed, radioactivity).

Students need experiences that use measurement to help develop connections to other mathematical concepts.  For example, students may use a computer program that measures angles to help them discover the relationship between the measures of two vertical angles formed by intersecting lines or the measures of inscribed angles intercepting the same arc of a circle.  They may also develop algebraic techniques to help them find measures, as, for example, when they develop a formula for finding the distance between two points in the coordinate plane.

Technology opens up a wide range of new possibilities for students of all ages.  Inexpensive instruments attached to appropriately programmed graphing calculators and computers are capable of making and recording measurements of temperature, distance, sound and light intensity, and many other physical phenomena.  The calculators and computers are then used to graph those measurements with respect to time or any other measure, to present them in tabular form, or to manipulate them in other ways.

High school students need opportunities to use measurement in connection with other subject areas.  Science experiments require a precise use of measurement.  Social studies activities often require students to read and interpret maps and/or scale drawings.  In technology classes, woodshop, drafting, sewing, and cooking, students must also use a variety of measuring tools and techniques; and in physical education, students frequently will need to measure distances and rates.

All objectives addressed in this standard are working toward/aligned with state and national standards.  Alignment is indicated using a code that reflects the document from which it came.  Each document has its own code.

· Scope & Sequence Objectives 
1-7

· CT Frameworks


MA4:1, 2, …MA4:10

· CT Mastery Test


CMT3 & CMT4

· NCTM Standards 2000

NCTM A.1-4, B.1-4

· CAPT



Not applicable for Grade 1

· MPEG Trace Map




The alignment for all objectives for Grade 1 in this standard are summarized on the following page.

Students will make and use measurement in both customary and metric units to approximate, measure and compute length, area, volume, mass, temperature, angle and time.
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Students will:

1. Sort and compare objects by length, area, volume, weight and temperature and use comparative vocabulary. 

2. Estimate and measure length, area, weight, and volume with non-standard units (including personal 

referents) and standard units of inch and centimeter in problem and everyday situations.

3. Use and describe a variety of estimation strategies (including personal referents) to determine quantity, 
capacity, and weight. 
4. Use the calendar to identify dates, days, weeks, months and to plan and sequence events. 

5. Tell time to the hour using analog and digital clocks, and describe the passage of time related to an event, 

e.g., "Recess is a short time", and estimate the passage of time. 



CT Frameworks [MA4:5]
NCTM (PreK-2)

#1 Number & Operations and #4 Measurement

b) Use and describe measures of length, distance, capacity, mass, area, volume, time, temperature and angle.

b) Compare and order objects according to some measurable 

      attribute.

c) Develop and use personal referents, such as fingers and arm spans, 

      as estimates for standard units of measure.

d) Select and use appropriate standard and nonstandard units of 

      measurement to solve problems. 
 #1:  Number and Operations

A. Understand numbers, ways of representing numbers, relationships among numbers, and number systems.

5. Connect number words and numerals to the quantities they represent, using various physical models and representations.

#4: Measurement

A. Understand measurable attributes of objects and the units, systems, and processes of measurement.

1. Recognize the attributes of length, volume, weight, area, and time.

2. Compare and order objects according to these attributes.

3. Understand how to measure using non-standard and standard units.

B. Apply appropriate techniques, tools, and formulas to determine measurements.

1. Measure with multiple copies of units of the same size, such as paper clips laid end to end.

2. Use repetition of a single unit to measure something larger than the unit, for instance, measuring the length of a room with a single meterstick.

3. Use tools to measure.

4. Develop common referents for measures to make comparisons and estimates.



CMT Grade 3


CMT Grade 4

14a. Tell time to the nearest hour and half-hour using analog and 

        digital clocks.

15.   Estimate lengths using nonstandard units.

16a. Measure lengths using nonstandard units.

16b. Identify an appropriate customary or metric unit (inch, foot, 

        meter, and centimeter) for a given situation.

25.   Solve extended numerical and statistical problems.
14a. Tell time to the nearest hour, half-hour, and quarter-hour using 

        analog and digital clocks.

14b. Solve problems involving time, elapsed time and calendars.

15.   Estimate lengths and areas.

16a. Measure or draw lengths to the nearest inch or centimeter.

16b. Identify an appropriate customary or metric measure for a given

        situation.

25.   Solve extended numerical and statistical problems.

Obj.
Sample Activities 

Frameworks
CMT

 Gr. 3
CMT

 Gr. 4

1,2,6
A. Teddy Bear Math
Ask each student to bring a teddy bear to class.  Ask students to use a meter stick or centimeter tape and complete the following table of measurements:

Use the bears and the data in the table to answer questions and complete tasks like the following:

· How much taller are you than your bear?

· Which of the measurements of you - height, arm, leg or waist - is closest to being the same as that of your bear?

· Use your bear to measure your height.  How many bears tall are you?

· Describe what makes your bear so special.  How is it like the other bears?  How is it different?

· Order the bears in a special way.

· In what other ways can we compare ourselves to bears, e.g., age, weight, number of fingers and toes, length of smile?

· Write a story using your bear facts.

[Source:  A Guide to K-12 Program Development in Mathematics, Connecticut State Department of Education]








[See page A.73]

 

MA4:5a,b,c










Obj.
Sample Extended Lesson(s)

Frameworks
CMT

 Gr. 3
CMT

 Gr. 4

1,2
A. How Big Am I? 
Students measure various parts of their body with string and then do a variety of activities with those strings.

[Source: Lynne McCune & Denise O’Leary]                                             

            [See page A.74]



MA4:5a, d



5.1
B.  Comparing Weights
Students use problem-solving skills and reasoning and proof skills as they explore comparing weights of 4 objects using only 1 balance scale.  They are given a set of 4 identical looking bags of different weights & a balance with only 2 pans.  They work in groups to develop their own strategies for determining which bag is the heaviest.

This activity can also serve as an informal or formal assessment.  Page A.80a is a worksheet created by the teacher who piloted this task.

[Source:  Connect to NCTM Standards 2000 First Grade, Creative Publications]  Permission Granted 











    [See pages A.75-80a]



MA4:5b

















Obj.
Sample Informal Assessment(s)

Frameworks
CMT

 Gr. 3
CMT

 Gr. 4

6
A. Making Measures 
Provide opportunities for students to measure a variety of real objects with a variety of units.  As they describe their measurements listen for comparative language such as "it's about, it's more or less than, it's between, and it takes more of these because they are smaller."

[Source:  Lynne McCune and Denise O'Leary]




[See page A.81]



MA4:5a,b































Obj.
Sample  Formal Assessment(s)

Frameworks
CMT

 Gr. 3
CMT

 Gr. 4

1,2,6
A. Measure That Object  
Students select 2 different non-standard units (such as straws and crayons), measure 2 - 3 objects in the room and explain the results.









      

           [See page A.82]



MA4:5a,b,d



1
B. Ordering Objects
Give students different objects and ask them to order them by a particular measurement attribute, such as heaviest to lightest.



MA4:5b



5.1

5.2

5.6

3.2

10.1
C. Does It Fit?
Students sort objects from their desks into groups based on how they compare to a given measure.

Extension:  Have students sort objects in the classroom into the following groups: less than a meter, a meter, longer than a meter.

[Adapted from REAL-LIFE MATH PROBLEM SOLVING. Scholastic Inc. http://www.scholastic.com] Permission Waived per 2-27-02 Phone Conversation 












 [See page A.83]



MA4:3d

MA4:5b

MA4:10a
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Teddy Bear�
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Difference�
�
�
�
�
�
�
�
�
�
Height�
�
_____cm�
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Arm Length�
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