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ABSTRACT

The purpose of the practicum was to instruct the
staff of East Central Elementary School in the basic
content of the metric system and to demonstrate some
in metrics. A series of six workshops after school on
a weekly basis was selected to accomplish the stated
objectives. A model was developed which could be useful
to other elementary schools that want to prepare thelr
teachers to "think metric." Utilizing two outside
resource consultants, along with the principal, the
Workshop proved to be a success in terms of the estab-
lished objectives, However, some needed changes are
pointed out 1n the evaluation and model sections of the

practicum.



"THINK METRIC"

AN INSERVICE PROGRAM FOR TEACHERS
Robert E, Dunbarl
INTRODUCTION

Every American 1s facing or soon will be facing
the task of learning to "think metric." This change
from the English system of measurements to the metric
system of measurements appears inevitable. Despite
America's advanced technological soclety, conversion
will not be as easy to accomplish as some people have
envisioned. The mgjority of the task of teachlng the

metric system to our American populace will belong

¢  'The elementary school

to the educational community.
is typlcally among the first organizations 1n the
educational community to begin preparations for such

a conversion., Therefore, the training of elementary

1Principal, East Central Elementary School, 1502 Dean
Avenue, Rome, Georgia 30L61. 300 students.

2Philip G. Jones, "Metrics: Schools Will Be Teachlng
It and You'll Be Living It--Very, Very Soon," Education
Digest, 39, No. 11, November, 1973, 23. EEE—
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school teachers should be planned as an initial, hlgh

priority step in an effective metric conversion program,.

As an elementary school principal, this participant
saw an opportunity to begin the preparation of his
school population for the metric conversion., It was
recognized that teachers need to be prepared or retrained
to teach the new measurement system in such a way as to
“suﬁplant rather than supplement" our traditional system
of measuréments.B The National Bureau of Standards
recormended a l0-year school ﬁ%trication calendar for
all school districts in 1971. The first two years of
this calendar were to be devoted to planning, tralning
teachers, and curriculum research, In view of this
national suggestion, the participant discussed with
his faculty the need for staff instruction in the
basics of metric content. Plans were made for a series
of inservice workshops to instruct teachers in £he
terminology, content, and teaching strategles of the
metric system. Pre- and post-testing revealed an

inereased knowledge of the metric system following

il

3icuis ¢, Fillinger, Learning and Teaching Metric
Measuremeﬁt A Handbook for Teachers in the Elementary
and Junior High School, Danville, Illinois: Interstate
Printers and Publi%hers, 1974, p. 5.




instruction, while teacher evaluation questionnalres
demonstrated increased fulfillment of teachers' ¢onfil-

"dence In metrics instruction.

The National Education Association has stated
that "The teaching of metrics tends to be about a
system that 'could be used' and 'some people uge'w--
instead of a system that 'we are going to use' and
'you must learn to use‘g"u This participant, after
‘an extensive review of the literature and dlscussion
with mathematics consultants, recognlzed the need for
teacher training and attempted to improve teachers!'
knowledge of a system which "we are going to use."
Priority must be gilven to educating all Americam’
school children in metrics; therefore, attention must

be pald to the instruction of our educators.
STATEMENT OF THE PROBLEM

During the 1976-77 school year, a new organizatlional
plan is being considered at East Central for the teaching
of math. It 1s envisloned that all classroom teachers

will be teaching math using a modifled contlnuous

qJenes, op. cit., p. 24,



progress approach. In this appreach, each student in
grades three through six will report to the classroom
teacher working nearest hls math 1EVEI,.ﬂG mnatter what
grade the student 1s assigned. All teachers will be
assigned various math levels, and math will be taught
at the same time in these grades. In the past, one
teacher has taught all the math in grades four through

six in a departnmentallzed organlzatlonal pattern.

Not only 1s there to be a change in the math
organizational structure, but a new matheﬁatics textbook
series will be instituted in grades four through six
at the beginning of the year. The new series, Addison-

Wesley's Investipating School Mathematics, already in

use in grades one through three, will be implemented
in the upper elementary grades, The new seriles places
eriphasis on the teaching of metrles, one reason why

teachers must be trained in the area of metrics.

Having examined the status of metrles lnstruction
at East Ceniral Elementary School in a somewhat curscry
fashion, the participant made the decislon to purpose-
fully discuss with Ezst Central's staff members their

feelings about the teaching of metrlcs and the extent

10




to which metrics instruction was being glven in the

schocl. As a result of teacher feedback obtained from
individual conferences, evaluation, classroom observations,
and metrles survey (sce Appendix A), the following problem

was 1ldentifled:

ey

Teachers lack confidence in the teaching of
metrics because of their own lack of knowledge

in the area of t1 - metrilcs system,

The most concrete expression of the need for a work-
shop to improve teachers' knowledge of the metrics system
and strategles for teaching metrics was pointed out in a
survey distributed among 18 staff members 1n February,
wié?é. The percentages expressed in the following para-
graph were abstracted from this survey. It is the
opinion of the principal that the need for a workshop 1s
most dramatically documented in the results of this

survey as [ound in Table 1.

Fifty per cent of the schcol's staff have not taken
a course in the teaching of mathematics in the elementary
school within the past {ive years. Seventy-five per cent
of the school's instructional staff have not attended a

mathematics workshop within the past five years, Of the
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TABLE 1
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Percentage of teachers indlcating
feeling of confidence in teaching
metrics

Percentage of teachers feeling
workshop in metric instruction
would increase confldence in
teaching metrics

Yes

o

Yes
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No
T

ot Applicable
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25 p2r cent who have attended aémath vorkshop, none of
the teachers indicated that the content of the math
workshops dealt significantly with metrics or the teach-
ing of metrics. Fifty-six per cent of the teachers
indicated that they had done no:type of independent
professional reading in the areé of metrics. Only 36
per cent of the faculty stated that they vere engaged
in any form of metrics instruction in the classroom.
Seventy-five per cent of the staff gave the opinion that
metrics instruction could be integrated into other
subject areas besides math and sclence. 4 very signifi-
cant 93 per cent of the teacheré stated that they lacked
confidence in Instructing students in the metrlcs system.
Eighty-one per cent of the staff felt that a serles of

" dnservice programs would help to inerease thelr own
knovwledge of metrics and in their confidence in.téaching

metrics.

Since a veluntary program fsr Amerlca's nauimnﬁih
conversion to metrics was mandated by the United States
Congress and signed intoc law in Deéémber, 1975, the
dmmediacy of the problem of théining hely in learning
the fundamentals of metrlcs and'thé instructlon or

=

nmetrics was further dramatized. Finelly, the entire

16



practicun problem centered around the teachers® lack of
knowledge of the welght and measurement system which
they will be using in their own dalily lives and will be
expected!tc teach to thelr students effectively. It
appears to be a trulsm that what teachers understand
and feel comfortable in teaching will be reflected in.
the quality of thelr classroom instruction. Thus the
practicum was conceived to fill this vold existing in

East Central Elementary School.
PURPOSE OF THE PRACTICUM

The purpose of the practicum was twofold:

1. to plan, develop, and instltutionallze a
metrics workshop to instruct teachers in the
content of the metrics system and to provide
some examples of appropriate teaehing strategles.

to plan and develop a model for organizing intro-

N

ductory metrics workshops for teachers, to be

shared with other sehe@is and systens.
LIMITATIONS OF THE PRACTICUM

The Metrics Workshop carried out in this practicum

did not purport to give to teachers an in-depth study of

17




10

metrics, but more to teach them the fundamentals of
metrics along with some teaching strategles for conveyling
metrics to thelr students. As a staff,,East Central's
teachers seem committed to the teaching of metrics to
their students, since now there will be adequate teach-
ing materials and up-to-date texts which present metrics,
No attempt, however, willl be made to evaluaﬁe specifically
the manner in which each teacher accomplishes the teaching

of metries to her students,
REVIEW OF THE LITERATURE

Historic Background of the Metric System

By the late Middle Ages, a complex assortment of
measurement systems was in use throughout Eurcpe. Arbi-
trary units such as the span, palm, and cubit were used
as units of measurements., A rebirth of scientific
interest in France between the sixteenth and seventeenth
centuries laid the foundation for the metric system, A
final impetus for the reform of the system of measurementh
came at the time of the French Revolution. Wilde vari-
ations existed in measurements, and all reminders of this

feudal system and of kings were to be discarded,

In 1790, the French Academy appointed several

18
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committees to investigate welghts and measures reform.
Change to a new system wus to be made with serious

regard for the future, Three overall pfinciples were
considered in drawing up a new system of measuremenis:

1. The standard unit of length should be

based on some unchanging, absolute
standard found in the physical universe.

2. The basic units of length, valume, and

weight should be directly related ta
each other.

3. The multiples and subdivisions of the

’ standard _units should be decimally
related.?

The French Academy committees specified the units
of length should be equal to one ten-millionth of au
arc representing the distance between the North Pole
and the equator. The standard unit of length was to be
called the metre (meter), derived from the Greek metron,
meaning "a measure." The idea of having the standard
of length on some position of the earth, along with its
decimalization, was [irst proposed in 1670 by Gabriel
Mouton, the vicar of St. Paul's Church in Lyon. For

this reason, historians have settled on Mouton as a

SArthur E. Hallefbérg,‘“The Metric System: Past, Present
~-Future?" The Arithmetic Teacher, 20, No. L, April,

1973, 315.

19
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"founding father" of the metric s?sﬁem;s

France officially adépted the metric system in
1795. Its use was mandatory, but not striectly enforced,
for the new system did not meet with immediate approval.
Other European countries were invited to Paris in 1798
to learn of the system so that it might be adopted as an
international standard. The educational 1mpact of this
éffcrt was to be felt at a later time, as gradually most
of the major European nations adcpteé the metric system.
As of the begiﬁning of the twentieth century, Britain
and the United States were among the only leading indus-
trial nations of the world not to have adopted the netric

system.

Only recently have the natlons of the British
Cammaﬁwealth begun to convert. Britain began its metri-
cation program in 1965, while the South African government
decided to convert in 1966, Australia and New Zealand
began their programs in 1970, with Canada as last to
announce its decision to convert in 1971. Progress in

conversion 1s slow as the countries attempt to attain

SGaPy G, Bitter, Jerald L. Milkesell, and Kathryn Maurdeff,
Activities Handbook for Teaching the Metric System, Boston:
KIlyn and Bacon, 1976, p. 310.

20
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their goals for conversicn. With the ultimate conversion
of the United States to the metric system, the French
Academy's goal will be attalned--the adéptien of the

metric system as an international standard.

America's Conversion to the Metric System

In the United States, the argument over whether
the metric system should be adopted as the single
officlal system of welghts and measures 1is perhaps one
of our longest continuing controversies. At the same
time that France was studying the metric system, Thomas
Jefferson, then Secretary of State, wrote a report for
Cﬂngfess on the need for modernization of weights and
measures., Jefferson's plan involved units of measurement
based on the decimal systém.and units directly related
to each other. His recommendation was not accepted and
the adoption of metrics was not considered again until

the early 1800's.

In 1816, President Madison requested Secretary of
State_iéhﬁ Quincy Adams to prepare a new statement on
wedghts and measures. Upon this request, Adams issued
an exhaustive report in 1821 on the subject, listing the

advantages and disadvantages of both the English and the

21
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metric systems to the United States at that time, Adaws
recommended retention of the English system by the United
States, which precluded further consideration of the

metric system for another 40 years., Then in 1968, Congress
passed an act making it lawful té use the metrie system
for transaction of any business in the United 3tates, As
of this time, use of the metric system was not mandatory,
but it was anticipated that in a short period a further

act would set the date for its excluslve adoption.,

Follwing this legislation, until the early 1960's,
there was little real progress toward metrization in the
United States, as the metric issue became a fMull~lladged
public controversy. In the late 1960's and eariy L970's,
pills to force the United States to convert were intro-
duced t@aécngress, but passage was continuaily blocked,
Then in 1968, the Ménfic Study Act hecame law, providing
for a three year program to determine the lmpact f
increasiﬁg;the uze of the metric system. The report
recommended that the "United Stotes change to the Inter-
rational Metric System deiilLerately and carefully" and
that "Congress, after decidling on a plan for the nation,
establish 2 target date 10 years ahead, by which bine

the United Stutes will have become predoulnately, though

22
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not exclusively, metric."!

enact federal legislatian to establish a naticngl metric
conversion board. The Metric Converslon Act of 1972
passed the Unlted States Senate, but failed to have
action taken on it in the House and was, therefore,
defeated., A bill establishing national policy in metric
education did become law in 197H., The law stated that:

It is the pollcy of the United States to

encourage educational agencles and instil-

tutions to prepare students to use the

metric system of measurements wlth ease

and facllity as a gart of the regular

education prcgram

The Metric Conversion Act of 1975, signed Into law

- on December 22, 1975, established a natlonal policy of

United Stateé conversion and a United States Metric
Board to coordinate and assist the voluntary, gradual
increasing use of the metric system, Now under the

direction of the United States Metric Board, the United

7G1&1re R. Geiler, Metric System of Welghts and Measures:
U. S. Conversion, Library of Congress, congressional
Resecarch Service, February, 1976, p. 8.

SAlbert B. Chalupsky and Jack J. Crawford, "Preparing the
Educator to Go Metric," Phi Delta Kappan, 57, No. 4,
December, 1975, 263.
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States is officlally committed in following the directives
of the 1971 Metrie Study~-to convert to the metric system

through a voluntary, coordinated national program.

Teacher Training in the Metric System

America's conversion to the_metric system 1s
inevitable with the passage'ef the Metrlc Conversion
_ Act of 1975. Now the United States is no 1enger concerned
Hith the question as %o “when conversion will occur. It
is now a question of “where" and "how." The brunt of the
task of converting t¢ the metric system will beiahg to the
educational community, for the schools are 1érgely‘“where“
conversion will be learned, The 1971 National Bureau of
Standards study recommended .a coordinated national program
to set about deliberately and carefully changling to the
metric system. Among these reegmmendatians was one which
has great impact on education: "That early priority be
given tc educating every American schoolchild and the
public at large to think in metric terms."? The proper
education of students is the most important factor fgyl

a successful conversion,

IFred J. Helgren, "Schools are Going Metric," The
Arithmetic Teacher, 20, No. 4, April, 1973, 311,

24
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Congress' metric message to the educational community,
as implied in this study, was to start then to convert
local educational programs. A 10 year'échool metrication
calendar lssued to all school districts identified the
first two years to be involved in "planning, training
teachers, and curriculum research,"0 Teachers will
need to be prepared or retrained to teach. the new measure;
ment system. It is estimated that 8~15 hours of inservice
training would suffice teachers for going metric,1d A
basié'intrcductian to metrics is essential, for teachers
must know and understand metrics themselves before they
can teach 1t to children. They do not, however, have
to leérn everything about the system in order to begin

teaching the baslic fundamentals.

Elementary school teachers will require the most
intenslve training.lg Early elementary teachers must be
especially familiar with the metric system, for it ls
important not to confuse beginners with ﬁne two systems

of measurement. Inservice tralning activities can be

n;D.Zl'f;‘)r‘u;%s, op. cit., p. 24,

llU. S. Department of Commerce, U, 8. Metric Study:
Interim Report--Education, National Bureau of Standards,
Special Publication 305-6, Washington, D. C.,: U. 3.
Gevernment Printing Office, 1971, p. 49.

21p14d,, p. 50.
25
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carried out in a number of ways. Programs for inservice
éan be completed in pre-planning days, during teacher
work days, weekend workshops, or through television
instruction. Time available for these activities is
small, however, and often, most instruction occurs in
after-school sessions. Resource people for inservice
training may include supervisors, college professors,
or consultants. Despite the details of setting up
teacher workshops in metric education, it is essentlial
that the£

. « » emphasis should lie in the strategiles

and tactlics for teachling measurement in

early and later elementary years, and in

familiarcty with the metric unite.l3 o

The strategles for teaching meﬁrics are learned as
the teachers experlence metrics in the workshop situation.
"Training should be similar to that which we hope
teachers will use with their students, as teachers

nld The essential

generally 'teach as they are taught'.
component of teacher training workshops is that the

material stimulate the participants and give them

——————

131bid., p. 53.
l47p1d., p. 116.

26
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gsomething to take home to teach to others., Teachers
must "learn by doing" and experience the measuring
activities themselves. Planning for teacher training
should include proJects and activitles that call for
estimation and measurement. In this way, teachers

are at easc wlth measurement in the metric system, and

their students will, in turn, find it simple,

Teachers have a large responsibility in instructing
our nation's youth in the new measurement system. Only
by experiencing the measurement system themselves can
they attempt to instruct students. This experieﬁce can
be attained through teacher-training activities.
Teachers cannot afford to delay the duty of teaching
children for tomorrow's metric world. "Teachers must
assume the obligation to prepare themselves, their
pupils, and subsequently, the public, to meet our

country's commitment to go metric,"l>

Strategies for Teaching the Metric System

In metric converslon, the United States occuples a

unique position in recent history. We are well behind

15Lattie Viets, "Experiences for Metric Missionaries,"
The Arithmetic Teacher, 20, No. 4, April, 1973, 315.
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other countries in the adoption of the metric measurement
system. This tardiness provides at least one benefit,
for it permits the United States to profit from %the
experiences of other natlons in thelr experiments in
changing measurement systems. America can benefit from
the resulting educational problems encountered when such
countries as Australia, Britain, New Zealand, and Canada

converted.

Classroom practices and teachlng strategles are
proposed for the successful instruction of elementary
students. Some of these are based upon the experiences
of other nations' educators, while other strategles are
espoused by educational agencies such as the National
Education Association and the Natlonal Council of Teaehefs
of Mathematics. At the top of the list of suggested
teaching strategies is the idea that ccncepts.cf metrics
should be taught through the use of metricsilg Students
should be actively involved and learn to use the new
measurement system in meaningful experiences, Students
will learn best if they are not "taught" but are allowed

to experlence the new system. Teaching should stress a

16Helgren, op. cit., p. 311.
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"hands-on experience" approach in which students work

individually or in small groups.

"Hands-on experiences" should focus on measurement,
letting the students practice in estimating and then
measuring_17 Too often the study of meaéuremént has
consisted solely of written work. Lack of attention
to activities encouraging thinking and estimating in a
measﬁrement system made study dry andrdull for pupils.
Therefore, to motivate students in learning a new
measurement system, teachers must focus on measurement

~activitiles,

The metric system can seem so difficult 1f insﬁrucg
tion deals with the full range of units such as the
deciliter or the dekaliter. The general public only
needs to know the following metric units: meter,
kilometer, centimeter, milliliter, liter, gram, kilggram,'

18

and ton. These units will suffice for 90 per cent of

17Narilyn N. Suydam, "Metrle Curriculum: Scope, Sequence,
"and Guidelines," in A Metric Handbook for Teachers, J. L.
Higgins, ed., Reston, Virginia: National Council of
Teachers of Mathematics, 1974, p. 81.

1850nn L. Feirer, "Now Is a Good Time to Get Started in
Metrics," Industrial Education, 64, No. 6, September,
1975, 32. :

29"
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the public's needs. Therefore, teach only what the

student needs to know--do not Qverteach.lg

American students and teachers are faced with the
dilemna of living with two measurement systems. For
the time being, students will be living in a non-metric
world, while learning the metric system in school.
Ideally: instruction would occur when metrics has been.%z
totally adopted, but we must begin now in instructing
metrics. Thus, students must now be taught the metric -

system as another measuring system.

as the first measurement system. It ls lmportant that
they learn to think in terms of the metric system itself.
They must learn to estimate, measﬁre, and think intu-
itively within the metric system. Then, as long as the
United States exists under two measurement systems,
students can be taught simple comparisons of equivalent
20

measures in the customary system. For example, a

liter is slightly larger than a quart, a meter slightly

Yibia.

EOBitter,-pggﬁﬁiﬁig p. 14,
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longer than a yard., This will be helpful, but in no
case should one stress ccnversion exercises.2l The
student must learn to think In the metric system, and
not depend on converting metric units to familiar
English units. Dual labels only complicate and block
new learning. As a teaching tactic, one must constantly
keep this in mind, for conversion can serlously lmpede

instructlon.

For the teacher who 1s Interested in a leérning
center approach to metrics instruction, games can be
of great benefit.22 Games can be operated independent
of direct teacher control, allowing the teacher to do
individual work with other children. Metric games
provide teachers with specific activitles for puﬁils
who do not respond to more typilcal tﬁpes of instruection.
Games can be used with verbally unskilled students or
students who are not challenged in the classroom and
tend to become bored with the regular classroom routine.

Metric games can be easily reproduced from various

., p. B84,

22¢ecil R. Trueblood and Michael Szabo, "Procedures for
Designing Your Own Metric Games for Pupil Involvement,"
The Arithmetic Teacher, 21, No. 5, May, 1974, 40d.

¥

2lsuydam, op. cit
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sources or designed by the individual teacher.

Teachers will continue to be challenged as they
living in & non-metric society. Such instructlon can
be done, however, as evidenced from England's conversion
experience. Britain is still struggling in its effort
to go fully metric, yet one observer noted that any
Englishman with difficulty simply needs to grab a near-
by 10 year old child.23 The children have no trouble
understanding metrics with Britain's entire educational

system now metric,

In conclusion, the following strategles can be
kept in mind as the teacher instructs students in the
use of the metric system:

1. Teach students to "think metric."

2. Focus instruction on esﬁimatién and measurement.

3. Stress "hands-on experiences."

4, Do not stress conversion; suggest only approxi-

mation between English and metric systems.
5. fTcach only those metric units students need to

. know,

23vBritain's Metric Woes: Lesson for U. S.," U. S. News
and World Report, &0, No. 19, May 10, 1976, 48. -
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CONCEPTUALIZATION OF THE SOLUTION

It is less than reascnable to eXxpect teachers to
instruct students 1ln an area as current and important
as metrics without providing them with some formal
instruction in metrics and accompanying teaching
strategies., The participant felt that conducting a
series of programs and workshops in the area of metrics
ﬁculd help to increcase teachers' knowledge 1n this

area.

As the metrics workshops were planned, there were
three main objJectives:
1. To upgrade (increase) teachers' basic knowledge
of the content of the metric system.
2. To introduce some appropriate strategles for
teaching metrics in the elementary school.
3. To increase the teachers' feelings of confidence

in instructing students in the metric systemn.

East Central Elementary is the only school in the
- school system to have planned such inservice programs in
metries. Principals were informed of the workshops, and
some principals did indicate an interest, but stated their

teachers had been too involved .in the Southern Assoclation
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self-study to undertake any additional workshops during
the 1975-1976 school year. Some principals also indi-
cated an interest in the results of our workshops. The
Model for Developing an Introductory Metrics Workshop
will be shared with the principals in hopes of encourag-

ing workshops i nther elementary schools.
EXECUTING THE PRACTICUM

Determining the Need

In planning inservice activities for the East
Central Elementary School staff, the participant's
previous experience has demonstrated to him the
Importance of the staff's support. Teachers may be
compelled to participate in workshops such as East
Central's Metrics Workshop, but often their enthusiasm,
support, and interest are increased when they have
played a role in deciding what types of workshops are

needed and planned.

Through Informal conversations, discussions, and
evaluatiﬁnlsessiéns with the teachers, the principal
‘learned from several teachers that they lacked confi-
dence and felt uncomfortable in attempting to éffeetivelyl

teach metrics to their students. In the newly adopted
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math textbook in grades one through three, Addison-

Wesley's Investigating School Mathematics, metrics and

metric terms are used, and many teachers were not
familiar with these terms. Teachers had become aware

of metrics since the ncw textbooks did pay considerable
attention to metries. Even more important is the fact
that emphasls is placed on metrics in the new math texts
for grades four,“five, and six, which will be introduced

during 1976-1977.

Principal Dunbar made the decision to survey the
entire East Central staff concerning metrics with the
purpose of determining the actual need for an lnservice
program in metrics. (See Appendix A.) As a result of
this sufvey the declision was made to pursue plans for
a metrics workshop for the purpose of instructing all
teachers and staff members in metrics, (See Table 1 for

survey results.)

The survey indicated that more than 50 per cent of
the sch@ql's staff members had not participated in a
maﬁhematics educatlon course or workshop within the past
five years, nor had they done any professional reading

on the subject of metries. A highly significant 93 per
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cent jndicated that they did not feel confident in
-instructing elementary students in metrlcs, and more
than 80 per cent felt that a series of inservice
programs on the subject of metrlics would help them to

gain confidence in the teaching of metrics.

Seeking System Level Approval

Approval for the metrics inservice programs was
received‘fram the;schecl system superintendent and
curriculum director. Superintendent Jesse C. Laseter
interrégated the participant completely on the need
of such a workshop, the cost for consultants and
materials, and the timing of such a workshop siﬁce the
Southern Association of Colleges and Schools (SACS)
Visiting Committee would be present durlng April, 1976.
Mr. Laseter questioned the wisdom of beginning such a
series of inservice programs since teachers had been
requifed to take on such a heavy load during the year
in preparation for the Visiting Committee. Mr. Laseter
did approve the workshop, and he agreed that the school
"system would pay for the expenses of an outside consult-
ant since the Rome City SChool System does not have a
math or science consultant on its staff. Mr. Sam

McCain, Curriculum Director, sanctioned the workshop

3G
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and had originally planned to participate hlmself, but
systemwide accreditation and other priority tasks

precluded his being present at the sessions.

Selection of Consultants

Immediately on receiving approval from the Superin-
tendent to pay for the cohsultant, the search began for
such a qualified individual., The first person to be
considered was Dr. Frances Thompson, who 1s math consult-
ant for the Northwest Georgia Cooperative Educational
Services Agency (NW Georgia CESA), an agency funded

through the Georgia Department of Education.

Dr. Thompson was contacted and asked tQ sérve as
the director and resource person for the Metrics Workshop.
She agreed to accept this role and to try to pian her
schedule 80 that she would be avallable to conduct her
portions of the workshop on her own time. Since the
Rome City School System does not participate'in CESA,
she would not be allowed to serve the Rome (City Schools
during her regularly scheduled duty day as consultant

for the NW Georgla CESA.

Dr. Thompson received her BS degree from Abllene

Christian College, her MA degree from the University of

f]

17
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Pexas, and her Ed.D. in mathematlcs education from the
University of Georgla. Lhe has served as the math
consultant for the NW Georgia CESA for approximately
three years, and she enjoys an excellent reputation in
mathematics education in northwest Georgla. She did a
brief series of mathematics inservice programs for the

‘East Central staff during 1974-1975, and the staff

" worked well with her at that time.

An additional resource person, Miss Betty Roe, was
selected by the principal and Dr. Thompson to ald with
the Metrics Workshop. Miss Roe, math teacﬁer at West
Rome High School, was recommended to lend assistance to
the East Central Workshop. During the Spring Quarter,
1976, Miss Roe had planned a senicf high level méth
‘quarter course in metrics at West Rome High School.
Principal Charles Hudson was aware of her plans and

recommended Miss Roe, a Berry College graduate.

Since Dr. Thompson was available for two inservice
programs, she suggested that Mlss Roe be asked to
present a session. Aftef discussing ﬁhé possibilities
with Miss Roe in early March, 1976, it was declided that

Miss Roe would present a sessicn on metric prefixes, the
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linear aspects of metrics, and demonstrate some activities
and worksheets which she had used and was planning to use

in her senior high course,

Selection of Workshop Materials

An important part of thls practicum was the selection
and purchase of the necessary materials to be used 1n the
WarkshQFUand‘er subsequent use by East Central teachers
as they plan and instruct thei£ students. Dr. Thompson
served as the resource person in recsmménding the§g
materials whiéh would be considered basic materials any
elementary school should have in order to teach metrics.
Dr, Thompson did not recommend the purchase of any
teaching kits initially until all the basics had been

purchased.

The principal had reviewed books and articles in
planning for the Workshop, and he made the decision to
order several of these, At least two salesmen gave the
principal some free teaching materials, specifically, a
set of metrication masters and é teacher's edition of a
student metrlic text. Congressman Larry P. McDonald, on
request from the priﬂciﬁal, sent some pamphiets and

other materials which he obtained from the U. S. Government
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HPrinting Office and the Library of Congress.

The following lists contain those materials, either

purchased or received free, that'weré used in thé Workshop:

Instructional Supplies
2'Vertica1 Metric Tapes 1 Trundle Wheel

1 Think Metric Personal 1 Bar Mass Set
Scale 12 Maple Meter Rulers
2 Simple Scales 1 Balance Scale
2 Metric Stacking Masses 20 Individual Student Celslus
2 Graduated Liter Pitchers Thermometers =~

2 Wooden Centimeter Rulers 1 Celsius Lab Thermometer

Charts

The Metric System. Dansville, New York:  Instructor
Publications, Inc., 1976.

Duplicating Masters

Nichols, Eugene D., etfal;ﬁ Metrication Masters, New York:
Holt, Rinehart and Winston, 1974,

Pamphlets

Geier, Claire R., Metric System of Welghts and Measures:
United States Conversion, Washington, D. C.: U. S.
Government Printing Office, 1976. '

u. S. Department of Commerce; Brief History of Measurement
. Systems, Washington, D. C.: U, S. Government Printing
- Office, 1972. )

Teacher Resource! Books

Bitter, Gary G., et al., Activities Handbobkvfor Teaching
the Metric System, Boston®T Allyn and Bacon, 1976.

.Haugaard, James C., et al., Fun and Games with Metrics,
Englewood Cliffs; Prentice-~Hall, 197H.
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, The Metric System (S,udent,ngk)”Teacger‘s
Edition, Menlo Park, California: Addison-Wesley
ublishing Company, lS?M

Trueblood, Cecll R., Metric Measurements _Activities
- and’ Bu;letin Boards, Dansville, New York: Instructor
Publicatians, Inc,, 1973.

U. 8. Department of Commerce, U. S. Metric Study.
Interim Report-Education, Washington D, C.,: U, 8.
Government Printing Office, 1971.

See Appendlix D for a list of all metric materials
avallable to teachers in the East Central Elementary

School and Rome City Schools Matéfials Center.

Plans and Schedules for Workshop Programs

Prinéipal Dunbar consulted other authorities in
the metrics area as plans were being made for the Wérké
shop sessions. Mrs. Clare Nesmith, math consultant for
the Georgla Department of Education, offered her suggesa
tions in a conversation. Mrs. Nesmith gave her hearty
endorsement to Dr. Frances Thompson as belng an @utstands'
ing resource person. Mrs. Nesmith told the participaﬁt
that the Georgia Department of Education had not maée)any
concrete plans to déal with metrics in the state
curriculum guides beyond the references to metrles made
in the 1971 editions of the math guldes. According to

Mrs, Nesmith, a Georgla Metrication Committee, which has
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been appcint;d, will begin officlal meetings in January,
1977, to plan the instititionalization program for
metrics in all of Georgia's schools, No target date has
been set as to when metrics educéticn will become a

reality for all of Georgia's students.

Mrs. Joyce White, math supervisor for the Cobb
County, Georgia, Public Schools, in a conversation with
the participant, stated that she had conducted several

one or two~hour worksheps in Cobb County's elementary

~~——gehools. These WoTrkshops, However, were done only on
request by pfinéipals. Cobb County.1s a metro Atlanta
county, with a schsél district population of more than
50,000. In her workshops, Mrs. White had apparently
presented more conversion activities frém English to
metrics than had been suggested in the literature. Mrs.
White did inform the varticipant that her system had
been able to fund several metrics kits for their schools
from federal monies. She recommended that the Rome
School System purchase at least one complete metrics kit

for iﬁs central Materiais Center.

An interesting sidelight gained from Mrs. White

indicated that some Cobb principals were receiving some
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resistance to conversion to meﬁfigs from parents. A
group of parents had camplaineé that teaching metrics
was nothing more than another educational bandwagqn,
ahdvﬁhat its saiE'purpase wés té:take parents' miﬂds

away from the "new math" controversy.

As previously stated, because of Dr. Thompson's
busy schedule and our school's limited finan;ial
Péscurges, it was decided that the principal, along é

with Miss Betty Roe, would conduct several of the -
mm“*ﬂérkshbp“séssiﬁnST“*DrT“T@gmpscn“met”Principai“puﬁbzf““““”*“***
fgr twaihaurs on Wednesday, March 17, 1976, to discuss -
‘ the precise plans for the Workshop programs and to

finallize the dates for each session,

The following Workshop dates, programs, and leaders
were planned:

Session Date Program - ‘ Leader

1l Wednesday  Pre-test and Ellis Dunbar
by1/76 Orientation '
3:00 p.m, Brief metric history
: U. 5. Conversion to
metrics
Advantages and dilsadvan-
tages of metrics

2 Wednesday Eye Gate Filmstrip, Ellls Dunbar
h/14/76 Joseph Louis LaGrange
AIMS 16mm film, A Metric
America - -
Discussion of films
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Session Date Leader

3 Wednesday Lecture: Uses of Miss Roe
ky21/76 metric system,
3:00 p.m. metric prefixes
Handout: All You Will
Need to Know About
Metrics '
Appropriate Linear
activities and
worksheets

y Wednesday  Lecture on mass, Dr. Thompson
5/5/76 volume, and tempera-
3:00 p.m. . ture , ,
Appropriate "hands on"
activitlies and teach= . :
ing strategies

TS “Wednesday ~ Summary and remarks  Dr. Thompson
5/12/176 concerning previous
3:00 p.m, . week's activities
"Hands on" activities
and metric teaching
strategles

6 Wednesday  Post-test, evaluation Ellis Dunbar
5/19/76 Discussion of Workshop
3 00 p.m. Principal's statement of
appreciation to .
faculty
A more detailled summary of each of the six workshop

sessions 1s found in Appendix E.

Developing the Model

Based on a suggestion by Professor Melvin H.. Tennis,
Nova Practicums Reviewer, a model was developed which

could aid other schools Interested in planning a metriecs
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workshop. Developed almost e&tifeiy after the East
Central Metrics Workshop had been camgleted; the model
incorporates all of the features of the\Warkshep with
~some minér modifications (see Appendix J). The five
main sections of the model are:

I. Organizational steps in setting up a metrics
inservice program

II. List of basig metrics méasufément materials
III. List of metrics consultants

IV. Samples of suggested teaching/learning
o -... . activitles

V. BSelected metrics reading materials.

Since metrics education will become an important
curriculum topic for more and more elementary teachers,
this model can serve as a springboard for area_scheols
to plan and develop their own inservice programs based

on the model. An individual school or group of schools

would necessarily have to tallor the model to meet their .-

needs, but the list of basic materials needed in any
elementary school and the.list cfiactivities, games, and
professicnal readings should prove valuable to almost
any elementary or junior high (middle) school teacher
interested in teaching metrics. Some of the activities

would have to be modified to meet the needs of primary
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or junior high age students.

The activities and teaching ideas contained in the
model are primarily those suggested by the Workshop |
consultants and used in the Workshop. There are other
activities that could be easily substituted. 'Since
more and more publishing and audio-visual companies are
flooding” the market with metrics teaching materials,
there is an adequate variety from which to choose, It

should be noted here that it 1s cheaper to purchase the

-——bastc-metrics—teaching materials—listed—in-the—-model
individually rather than buying/a prepared téachiné kiti
‘The consultant and principal verified this information
as plans were made fér'purchasing the needed teaching
materials. Dr. Catherine M.-Maney (a Nova graduate)
did some excellent evaluations of metrics materials in

her Maxi II practicum, An Effort to Produce a Recommended

List of Elementary Metric Materials.

Model Changes from East Central Workshop

There were six inservice programs in the East Central
Workshép; however, only four sessions are suggested 1n
the model. If properly arganized; sesslons one and two

could be combined, and the filmstrip on Joseph Louls
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LaGrange could be eliminated. Also the post-test and
evaluation portions of the Workshop could be incorpo-
rated into the final session instead of having a
special session for these items. If ﬁeachers are
expected to attend inservice programs such as these
after the school déy is completed on a weekly basis,

four sessions seems more feaslble than six.

Exporting the Model

The particlipant plans to present an abstract of

“the model at the Annual Administrative Workshop for
the Rome City Sehaelé during early August, 1976, The
suggestion will be made then that consideration be
given by the school system to the possiblllty of
training elementary and junior high school principals
as a group and encouraging them to work with thelr
staffs. The participant also plans to present the
model at the September or October meeting of the
Seventh District Elementary Principals, an organlza-
tion which he serves as president. A copy of the
model wlll be.made avallable to principals who are

|interestedg
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EVALUATION

Evaluation of the Workshop Schedule

The East Central Metrics Workshop was composed
of éix_afternson sessions, which lasted a total of
approximately seven andxén2ehalf hours. As réccmmendeé“ﬂ“
in the model, the numbers of sessions and hours should
be reduced by combining sessions one and two into one

session, and five and six into one session. The

filmstrip, Jasegh Lauis LaGrange, gshould be substituted

with anatth histarical filmstrip or campletely elimis
" nated. It did not serve "its intended purpose of

presenting a brief metric history.

It is suggested that, if possible, workshop sesslons
begin at the start of the school year, and be held
during pre—planning days. If this ccu;d be accpmp;ished,
a four to six hour workshop on one day could prové
satisfactory. The only érawback tc:this plan 1s that
workshop participants would not have sufflcient time
to study the content of the workshop to determine if
there were misunderstandings andilarge gaps in their

I _
metrics knowledge.
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If it 1s necessary to plan after school workshop

sessions, give teachers vhe schedule as far ahead as

possible. Using the regularly scheduled staff meeting
éaﬁ, and in a eéupie of instances trying to include’
faculty meeting'agenda«items and thé workshop agenda,
proved to be less than satisfacﬁaryi Teachers are
willing to stay other days if they are glven ample

warning.

1
o

[

" In order to determine the degrée éf ﬁastery afrr?
metric system content, pre- and post-tests wé:evaﬂmin—
istered to the Workshop parﬁicipantsi The same mastery
tést was used for both pre- and post-testing (see
Appendix F)., The mastery test was derived largely from

a sample metric mastery test in Activities Handbook for

Teaching the Metrig_gystgm.gu The sample test was not

used in 1ts entirety, for several questions in the
sample tested information not given in the sesslons of
the East Central Metrics Workshop. 'Dnly those questlons
which would measure information as presented to the

participants were included on the mastery test.

. citg; p. 337.
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The pre- and post-tests were désigned to include
questions to measure: history of the metric system, -
Jinear measure, volume measure, weight measure,
temperature measure, and knowledge of prefixes. No
instruction was given on conversion from English to
Metrics; therefore, no questlons on conversion vere

inecluded in the pre- and post-tests.

The pre-test was administered to 18 participants

__during the first session of the WofkghggliiTﬁe number o
of participants fluctuated in each séssian, as stﬁienﬁ
teachers joined or left the gfaup and as teachefs were
absent. Fifteen individuals were present for all six
-sessicns and were administered the post-test. A
comparison of the pre- and post-testing was made on
the 15 participants who were present for ﬁhe entire

Workshop (see Table 2).

Table 2 presents a compariscn of pre- and post-tests
for the 15 participants. Staff members were assured
of their anonymity in the publicatian of this report,
thus names were omitted. Seven participants made a
perfect score (100%) on thelr post-tests. The lowest

score on the post-test was 76 per cent of the answers
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TABLE 2

o Camparisén of Pre- and Post-Testing
East Central Elementary School
. um Percentage of Answers Correct Percentage of

Ieachems: - FPre-Test - Post-Test ~ __Increase

A 1% ess  23%
196 ' 100§ - By
4% 1008 86%
4% 76% 72%

Twis eos umsm
574  90% 33%
855 - 95% 108
28% 95% 67%
14% 1008 863
A 81% 34%
as 85% © 38%
24% 100% 764
28% 1008 : 72%

N 62% - 100% 38%

0 | 433 1004 57%

2 PR oy = O o =" oEIiY o W

51




e

correct; yet, this individual teacher had .improved her
;- ore from a pre-test score of four per cent of the
answers correct. The average percentage of increase
between the pre- and post-tests results was 54.4 per
cent with the highest percentage of increase beling.

86 and the lowest percentage of increase being 10 per
cent. These post-test results showed a generally high
ljevel of performance on.content mastery on the part

of the Workshop participants.

e - — - e R

Evaluatianrguestinnnaire

A summative evaluatian questionnalre was administered
during the final Workshop session to all teachers and
gtudent teachers who had participated in the Workshop (see
Appendix G). The questionnalre was drawn up by Principal
Dunbar té'ﬁry to determine whether or not the Wérkshap
had met its primary obJectives as far as the teachers

were concerned.

To encourage freedom of expression, teachers were
asked not to put their names on thelr questionnaires.

Results of the questionnaire are presented in Table 3.

All questionnaire respondents indicated that they

were encouraged to read more professionally in the area
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Netrdes Workshop Evaluation
!

WESTIONS _  NUMBER RESPONSES

ST
JES N0

1

Z

4,

Will the infornation and 1deas you

recelved from the Netrles Workshop

help you in your plans to teach

netrics next year? 15

W11l you be encouraged to read more
professionally dn the area of metrics
&s & result of the Metrics Workshop? 15

Do you feel more confident mbout
teaching metrics as a result of the
fletrics Yorkshop? 15

lere the presentatlons related to the

lMetrice Workshop effective? (film,

f1lmstrip, lecture, hands-on activities,

and demonstrations) 15
Fould you be willing to attend a more

in-depth Metrics Workshop at Berry

College or elsewhere as a result of your
Introduction to metrdes at our school? 15

100}

605 144

Jo04

60§ 275
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What aspect of the Metries

Yorkshop
vas MOST valuable?

. What aspect of the Netries Yorkshop

was LEAST valuable!

What suggestions can you make for
Improving a Netries Workshop such ag

this one? (in the event anather

sehool wanted ta organize g workshop?

experinents Ln estimation

demonstrat ions of games and

achivities
Dr. Thompaen's lessona

[1lnstrdp, lecture

workshop should be carried out at
begdnning of year

different meeting tine than on
same day es faculty meeting

Meed for suggested reading materia)

on subject
need for home erercises to pe
checked together

b
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of metrics (question 2), and all respondents felt that
the presentation sessians were effective (question 4),
Eighty-seven per cent (13 per cent did not respond to
the’questiﬂn) felt that the information and 1deas
presented 1n the Workshop .would help tﬁem in their
instruction in metrics next year (éuestien 1). Appar-
ently those 13 per cent who did not respond felt that
metrics information was not applicable to them. Eighty
per cent felt more confident in the teachlng of metrics
and 60 per cent of the staff would be willing to pursue

additional in;depth metrics wafkshapsi

The most valuable parts of the workshop were listed
in the evaluation questionnaire:
1. Dr. Thompson's presentations and activities.
2. Demonstrations of relevant metrics games and
activities.
3. Experiments in estimating in metriecs.

The filmstrip was mentioned most often as belng the least

Examples of comments made to improve the Workshop
included the following:

‘1. Workshop should be conducted at the beginning
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of the year.

2. Workshop should be held on a different day from
the regularly scheduled staff meeting day.

3. Length of tiwme of the Workshop should be
extended.

4. Need for additional reading material on metrics
was expressed.

5., Need for homework type exercises which could be
checked and discussed the followlng week was

expressed,

Evaluation of the Conhsultants

Dr. Frances Thompson and Miss Betty Roe proved to be
excellent resource persons and consultants, Dr. Thompson
was more than generous with both her time and knowledge
in planning and instlituting the ﬁcrkshap, and she went
beyond the call of duty, even in the providing of materials
for which she received no compensation. She worked
extremely well in providing the leadership for East Central
teachers in this Workshop. Two teachers responded in the
questionnaire that the most valuable aspects of the Work-~

shop were Dr. Thompson's lectures and demonstrations.

Miss Roe, who led only one sesslion, presented her
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- ¥
material well and was very enthuslastic in her presenta-

tion. BShe was most empashetic with the teachers since
she hereselfl was drawing up a one quartéf course in
metrics for high-school students. The unfortunate aspect
of her session was that teachers dld not have time to

complete and check theilr worksheets on linear measurement.

It should be noted that a formal evaluation of the
consultants by the teachers was not made; nevertheless,
it was obvious to the principal that thelr presentatlons

exceeded all of his expectations,

Evaluabion of Audio-visuals

Tvo audioﬁvisuals, a 16mm film and a color sound
filmstrip with cassette, were pravided for use by Dr.
Thompson, The 16mm film, produced by AIMS, A Metric
America, 1s an outstanding film which could be used to
introduce to almost any group the reaséns why America
needs to convert to metrics. The film also provides a
good background of basic metric information. Teachérs
expressed pleasure 1in viewing this film, and they
discussed with the consultant how they could obhtain the
film for use in thelr own classes. This film 1s recom-
mended for any group studying the metric system, above

the primary level,
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The color sound filmstrip with cassette, Joseph

Louis LaGrange, gave some historical packground of the
metric founders; however, no one was very enthuslastle
about the filmstrip. Some teachers remarked in their
evaluations that this filmstrip was the least valuable
part of thre entlre Metrics Workshop. It 1s the partic-
ipant's opinion that the filmstrip probably should have

been omitted entirely.

There are several excellent sound filmstrips avall-
able. Dr. Catherine M. Maney, a Nova Ed.D. graduate
(Boston Cluster), evaluated a wide variety of audio~visuals
in her Maxi II practicum repcrt.ES She listed as ezselléﬁt

the following sound filmstrips with cassettes:

Title Producer (Publisher) Grade(s)
Let's Go Metric Cambridge Book Co. (NY
Times) K-6
Meter, Liter, and Gram
Fun C. W, Clark, Inc. 1-5
Think Metric Edueational Products, 7
Inc. -8
Metric Delights Math-Master 1-3.
Stories to Help You .
Think Metric Math~Master -6

The Adventures of MNr.
Windbag in Metricland Educational Praductu,
Inc. 1-3

25uatherine M. Maney, An Effort to Produce a Recommended
List of E¢em21tﬂfy MetTic Mﬂterialg, Unpublished Practicum
Report, Nova University, 1975.
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This information from Dr. Maney reached the participart
too late for consideration in planning; however, plans
at East Central include purchasing one or two sets of

these sound filmstrips as money permits.
CONCLUSION

This Nova participant found the East Central
Elementary School Metrics Workshop to be a significant
and worthwhile endeavor to present the basic content
of the metric system and some examples of teaching
strategles to the school's staff. At a time when the
importance for all Americans, both adults and children,
to learn the metric system cannot be overestimated,
East Central's staff should be better able to serve 1ts

student body.

The ﬁarksh@p resulted in the purchase of needed
metriecs materials, the Instruction of teachers in metries,
and could possibly result in encouraging other system
schools to begin to "THINK METRIC." While the needs of
other écha@is and school districts might be somewhat |
different from East Central's, the Metrics Workshop
Model could serve as a pguldeline for other schools in

the preparation of their staffs, Failure of schools
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to prepare teachers to gilve adequate metrics instruction

is a great disservice to America's students as well as
. , ® :
her teachers.

GET ON THE BANDWAGON, AMERICA!!1l! THINK METRIC!!!
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APPENDIX A 53

EAST CENTRAL ELEMENTARY SCHOOL

METRIC BYSTEM BURVLY

1 3

How Jong liam it baon #ince you had a courss in the :anehing of elemuntary
mathematice?

. 1-3 years | oo 7-10 yenrs
_ 4=0 years ( e . More than 10 years

Have you attended any mathematics workshops within the past five years?

_Yes

If yes, did the content of the workshop deal at all with the teaching
of metrica?

____ Yes —. NO
comments_______ S

Have you done any recent independent professional reading on the metric
system or the teaching of the metric system?

__ Yes Y No
Comments e — "”WWWW,‘ e

Do you teach the metric system as a self-contained unit of study or do you
teach the metric system as an on-going topic throughout the year?

) _Self-contained unit e On-going topic — . N/A
Comments ?ii, 7 i 77: i _

Do you think that thé metric system could be taught in conjunction with
cther subject areas beaides math End~acienﬁe?

____ Yes - No e N/A
Commente e e

Do you feel confident that your knowlédge of the metric system is adequate to
instruct students in the application and use of the metric system?

_ _Yes - No _____N/A
Comments ___ e e e e

Do you feel that a series of inservice programs on the content and teaching
strategies of the metric systemwould make you feel more confident in your
ability to teach the metric system? :

Yem i ___No
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LARRY P, MCDONALD ) : 5" COMMITTER
T DisvricT, Gronaias 7 o ANMED SERVICES
APPENDIX B : _—

WABHINGTON OFFICE,
RESEANCMH AND Ei\fmﬂm

e Qongress of the United States e B,

Triarong (208) 110-1931 ) ] . MATERIALE
JypaTwer orvicte Toyse of Repregentatives Ay
MARILTTA, Gronsia 50080 ; mgb‘“gmng @-E& 2@515 i 13

TrLRFHoMK,; (404) 412-4450

301 Frozras BuiLbie
Romg, Guomaia M8
TrLariont, (404) 2381111
PosT OFFick BRALDING
MoapiLLE, Guowaia 50741
THLErHONE; (404) ME-2128

March 10, 1976

R. Ellis Dunbaxr, ?rincipal
East Central Elementary School
Rome, Georgia 30161
Dear Mr, Dunbar:
Thank you for your letter requesting information on the metric

system I was able to obtain information from the Library of Con-

gress whlch I hope you will find useful.

Th&nk you again for writing and your kind offer to visit yaur '
new school is appreciated.

Sincerely,

Larry P, McDonald

- LPM/mm
Enclosure
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APPENDIX C

THE LIBRARY OF CONGRESS

Congressional Research Service

WASHINGTON, D.C. 20540

METRIC SYSTEM

Enclosed are several publications relating to the metric system
and to the controversy over the adoption of the system by the United States.
The question of metric conversion has been before the Congress numerous
times and 1s a subject of widespread interest among scientists, businessmen,

i educatqrs‘ and the general public, The enclosed materials review the history
of the system and past efforts at metrication; they éﬂso provide tables,
graphs and charts which 11lustrate the use of metrit units and give con-
version factors,

Additional information may be found 1n the sources cited in some
of the enclosed publications, and also in current periodicals. The
"Readers' Guide to Periodical Literature," available in lcual Tibraries,
is a good source for 1dent1fying”rgae;t articles under the heading,

"Metric System."”

Congrassional Reference
! Pivision
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APPENLIX D
LIST OF METRIC TEACHING MATERIALS AVAILABLE

IN EAST CENTRAL ELEMENTARY SCHOOL AND ROME CITY SCHOOLS MATERIALS CENTER

Eagt Central Elementary School

; .
F &5
R il

“” Charts

The Metric System, Dansville, New York: Imstructor Publications,
Inc., 1976,

Duplicating Masters

Nichols, Eugene D., et. al., Metrication Masters, New York:
Holt, Rinehart, and Winston, 1974. :

Quantity Item
2 Vertical Metric Tapes
1 Think Metric Personal Scale
2 | Simple Scales

-2 Metric Staﬁkinglﬂasaes

2 Graduated Liter Pitchers
2 Wooden Centimeter Rulers y
1 Trundle Wheel
1 Bar Mass.Set
1 K‘ngle Meter Ruleéa (Bex of 12)
1 Balance Scale
2 Individual Student Célaiu- Thermometers

(2 boxea 6f 10 each)

 Celaius Lab Thermometer

Lol
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Cefer, Cladre R,, Metric System of Weights and Measures:
‘!Jn;.:ed States Conversion, Washington, D. C. U, S. Government
I‘H.ﬂting foiee, 1976. v

U. S, Depaxtment of Commerce, Brief Histoxy of Measurement
sttem Hashingtan, D. C,¢ U. 8. Government Printing Office,
1972,

Student Books
Behrens, June, True Book of Metric Measurement, Children's
Fress, 1975, " |

Pranley, Fxanklyn M, , Measure With Metrdc, Crowell, 1974,

-msmemimem=, Think Metric, Crowell, 1972.

Teaf;-he: Resource Eagks,

Bitter, Gaxy G., et. al., Actiwi;ies Handbook for Teaching
the Metric System, Boston: Allyn and Bacon, 1976.

?Haugasrd, Janes C., et. al., Fun and Games with Metrics,
Inglewm:d Cliffss Prenticeﬂﬂall 1974,

- ——— » The Metric System (Student Book) Teacher's

' ’Editian Menlo Paz‘k Califamia. Addison Wesley Publishing

Company, 1974,

]

Trueblood, Cecil R., Metrdc Me?:gg:eﬁ;ents:, ,Activitigs and
Bulletin Boards, Dansville, New York: Instructor Publications,

. Ine., 1913, '

U. S. Depaxtment of Commerce, U, S. Metric Study. Interim
Repor: =~ Education, Washington, D. C.r U. S. Government
Frintdng Office, 1971.

s

Rome City Schoola Materials Center

I;,lms;,tigg and Teaching Information

Clearvue, Inc., English or Metric? That is the Ouestion.
Ji sound filn!ti'ipb with cassettes,

L]
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 Encyclopedia Britannica Educational Corporation, Measuring,
5 filmstrips.

Singer/SVE, Beginning Metric Measurement, 5 filmstrips with -
_charts and additional teaching materials. o '

-




APPENDIX E

Metrics Workshop _
East Central Elementary School

Wednesday, April 7, 1976

Session I: Summary

Ellis Dunbar, Leader

Pre-test administered to staff members (see Appendix
F).
Orientation to the Metrics Workshcp.

.1, Purposes of Workshop

Ei!-AnnDuncement of consultants: Dr. Frances Thompson
and Miss Betty Roe |

3. Dates and tentative content for each Workshop
program |

4, Making plans for metric curriculum for the 1576-
1977 school year

A brief history of the metric system's development;

America's conversion to metrics, "how" aﬁd'“when?".

Advantages and disadvantages of America's conversion

to metrics.
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Metrics Workshop
East Central Elementary School

Wednesday, April 14, 1976

Ellis Dunb«r, Leader

Eye.Gate filmstrip entitled, Joseph Louis LaGrange.

LaGrange, along with Gabrlel Mouton, 1s credlted
with establishing the metric system, V:Inmstrip
provided by Dr, Francésifﬁﬁﬁplén; fietries consultant.

16mm film, A Metric America, produced by AIMS,

explores the reasons for America's need to convert
to the metric éystemi The film, also obtained from
Dr. Thompson, is a well done, animated production
which i1s recommended for showing to any group trying
to understand the background and need for America's
conveision to metrics, This film i1s a "must" for
any metrics workshop.

Brief di~cussion of two films.
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Metrics Workshop
East Central Elementary School

Wednesday, April 21, 1976

Miss Betty Roe, Leader

. . E = e 1 )
A. Leciure , 1

1. Uses of metric measurement in industry, the homne,
the school, and on the road
2. DMetric prefixes

3. Discussion of handoul entitled, All You Will Heed

to Know About Metrics

4., Linear measurement

B. Completion of varied worksheets and activities
provided by Miss Roe on linear measurement (see
Appendix J, Section IV, for copies of these activities)

1. "Estimation and Measure"

2. "Linear Measurement"

3. "Metric Measurements"

4, Meter Airport"

5. "Ruler Master and Metric Prefixes’

6., "Millimeter Horse Race"

NOTE: Some worksheets were not completed during the
sesslon because of limited time. Tecachers took these
itens home to complete.
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Metrics Workshop
East Central Elementary School

Wednesday, May 5, 1976

Dr. Frances Thompson, Leader

A. Lecture on mass (weight), volume (capacity), and
temperature.
NOTE: Dr. Thompson theorizes that the best approach
to teaching metrics is through the "hands-on" approach;
therefore, her lecture remarks were brief., DMost of
the one and onew~half hour session was devoted to activ-
itles aimed at permitting teachers to pursue measurement
activities in groups. ’
B. "Hands-on" actlvities. This session was attended by
approximately 20 teachers and student teachers.
During “the actlivity period, teachers were divided into
five groups of four each. Each group spend approxi-
mately ten minutes working together to perform the
activities described below (see Appendix J, Section
- IV, for coples of the activities):
1., Station l-w~Discovering Three Important Tempera-

i tures; Uslng Celsius Thermometer

)

Station 2-~Estimating and Finding Volume (Capacity)

Station 3-~Volume Activity

¥ |

Station 4-~Guess the Mass (Welght)
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Session {V (continued)

5., Station 5--A Dollar's Worth of .Change (Mass)

C. JAnnouncement made by Dr. Thompson and Principal
‘Dunbar thét National Metrlc Week would be May 10-1l,
1976. Several teachers made bulletin boards and

hall displays alluding to National Metric Week.
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Eegt Central Elementary Sehoel

Wednesdey, May 12, 1976

Beeston V: Summery

br, Frences Thempson, Leader

A, Intredustery remarks

week's esetivities
¢, "Hands-on" setivities eempesed of metries pames and
teaehing strategles, Again thip week, the 20 member

staff of teaehers and student teachers was divided

inte five groups of feur each, One activity was

placed at each station, and teachers worked in groups.

in the Model, Section IV (Appendix J),
1, Btatien l--"Linus' Lines" i
2, Btetien 2-="Meters for Kii@ﬁ@téfﬁ"
5. Btetioen 3--"The Car Rage"
y, Statien L=-"Metric Copcentration”
5, Statien 5=="Spin-a-Meter"
D, Utilizetion of teaching games §ﬂ§‘§§?§§§gé§§a ’ihﬁrg

were twe mein purposes for these acpivities: (1) to
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" peinforce the sessions and (2) to present several

POy

teaching 1deas and gaﬁes that could be easily -
adapted to classroom use. Each teacher was giVéﬁKW 2
a copy of all the games and ideas for her own use.

T

Discusslion Qf information contained in Allene

Wakefield's "Some Information, Activities and

Resources on the Metric System" (see Model, Section

IV, Appendix J).
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Metrics Workshop
East Central Elementary School

Wednesdéy, May 19, 1976

Session VI: Summary

Ellis Dunbar, Leader

A. Post-test. The same test was used for both the pre-
and the post-test. It seemed important that teachers
not feel any pressure or strain in taking a post-test
such as thls one. }Teaehers were told that thelr
se@reé would remain confidential to allay any indi-
vidual's fear of possible embarrassment.

éE. Evaluation. A summative evaluatlon questionnalre
e composed by Principal Dunbar was administered to all
teachers and student teachers who had been present

for all Wcrkshép'séssians_ T&achers were assured

'ananymity as they completed the questionnaire in
ﬁrder‘ta get as true a picture as possible of thelr
feelings about the Workshop.

¢. Principal's statement ol appreclation to faculty.

Principal Dunbar delivered a statement of appreclation
to all staff members in which he thanked them for

their cooperation and enthusiasm displayed during the

o R ¢
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Workshop. He informed staff members that letters
of appreciation would be sent to Superintendent

Laseter, Dr. Thompson, and Miss Roe.

(i
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APPENDIX P
THE METRIC SYSTEM

~ Pre- and Post-Test ‘

Napw .

In what cbmtﬂr tﬂd the Motric Systen L‘Ti]"inﬂtﬁ?

‘..#ﬂ(

The __ s the standard nmrlé moasure fnr length,

Tho - —— L UL O measure for voluma ox capacity.

?J‘

The__ ... 18 tho standard metric moasure fcar weight or mass,

Ti"n‘iwuLme in the Matric Systom is mossured by degrees,
(PFahrenhodt, Cej,-‘.j,nm}. e st e "

In tha Metvic Systom, éach unit 15 ' . timos tho next smaller wnit.
(1, 10, 100, 1,000), G

meter is the sama @ centimoters, ' (i, 10, 100, 1,000),

To measure the thickness of a dine, you would use . ‘ o oin
the Motric System., (moters, centineters, millometers, kilometers).

A motor is nearest. in 1ength LI S S— _« (foot, ysrd, mile, inch),

'—“’“‘3

A gramis the same a8 milligrems, (1, 10, 100, 1,000). {

A package of buttey would bz meast .. o o in the Metn ¢
System., (grams, liters, meters). e

A liter is nearest in volume to o _ 7"' SR S | (pint. quart, g_nllm)

Nhich of the following would be appmpria ce for mﬁasurmg vanilla flavoring in
& recipe? , (Milhgrams millimten, miil;hters;i

The bedling poi.nt on the Celslus scnla is . _.Qo°c, a2°cC, 1000

The nn;ml body temperature on the Celsius scale 1s _ s (37% ¢, S0° C,
98° C | — | o

Match the fﬂllcming Metri:: System prefixe; with thcir meanings:

centi ’ | B, one hundred

_deci | C. one hundredsn
__Qeca D. one thousandth

heoto . | : E. one thousand
kilo o, F. . cne tenth

® h




APPENDIX @

v BAST CENIRAL BECMENTARY SCHOOL | |
1502 Dorn Avenus : . o
Rome, Geoxygia 30161
METRICS WORKSHOP
EVALUATION
May 19, 1976
W

s g

1. Will the infamatim and idens you received {rom the Metvics
~ Workshop help you in your plan to tesch meirics next yage?

2. Will you be encouraged to read more professicnally in the
.area of metrics as a result of the Metrics Workshep'

3. Do you feel more renfident sbout tesching metrics as &
result of the Mstrics Workshop?

4. Verp the prasentations velated to the Motrics Workshewpy
effective? (L3lm, filmstrip, lecture, hands on aetivities,
and demonstrations) .

5. Would you be willing to attend a more in-depth Matrics
Workshep at Berry College or elsewhere as a vesult of yewr
introduction to metrics at our school?

6. What aspect of the Motrics Workshop was MOST valuable?

e A s T i = - o b
7. What aspoct of the Metrics Workshop wds LEAST valvable?

8. What suggestions can you make for improving a Metrics Wevkshop
such as this one? (in the event another school wanted to
organize a vorkshop). :
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APPENDIX

EAST CENTRAL E.LEMENTARY SCHOOL

— S o A RONS DY ATHOOL S

TﬁLEFHDNE(HM)ZSLa}M
ROME, GEORGIA 3016l

| JESSE C. LASETER, SUPERINTENDENT ' ' R ELLIS DUNBAR
ROY F. GOOLSAY, ASSISTANT SUPERINTENDENT : . - PRINCIPAL

June 6, 1576

Mr. Jesse C. Laseter, Suparintenden:
" Rome City Schools

307 Enat Third Avenue

Rome, Geafgia 30161

Dest_Ht; Laseter:

I want b thank you for your financial support for
the consultant's fees for East Central's Metrics Workshop,
which was completed during the latter part of May. As a
result of the Workshop, I prepared a model for a metrics
workshop for distribution to other schools and school
systems that might be interested. 1 also have in my pos~
segsion a vast amount of metrics materials that might be
of value to other achools that are planning to teach
metrics in the near future. . _ : -

My personal feelings and the evaluations of the staff
members seem to indicate that :he Workahop was a success,
Thank you for your approval and financial assistance for
this Workshop.

whe

Sincerely,

R. Ellis Dunbar
Principal
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ATPLNDIX I
EAST CENTRAL ELE.MENT‘ARY SCHOOL

(==== A ROME CITY 5CHOOL, :
TELEPHONE (404) 232.8310
ROME, GEORGIA 30161
JESSE C. LASETER, SUPERINTENDENT ,I N R. ELLIS DUNBAR

»aov F. COOLIBY, ASMSTANT SUPERINTENDENT . PRINCIPAL

¥ e 6, 1976

Dr. Frances Thompson, Math Consultant
Northwast Georgia CESA

Fish Creek School

Rockmart, Georgia

Dear Frances:

Permit me to thank you for your help in the planning
and instituting of our Metrics Workshop for the Eaat
Central faculty. It is my distinct impresaion from the
evaluation reports and from comments during our summary
session on May 19 that the Workshop was a success in
almost every way.

I want to wish you my very best as you assume your
new position in Waycross later this year. I will look
forward to visiting you when we are in your area of the
state, i
Thanks again for evarythinég You did r magnificent
job.

Sincerely,

e

R. Ellis Dunbar
Principal
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APPENDIX J

A MODEL FOR PLANNING AN INTRODUCTORY METRICS

WORKSHOP FOR ZLEMENTARY TEACHERS

Developed by

Robert Ellis Dunbar, Principal
East Central Elementary School
1502 Dean Avenue
Rome, Georgia 3G151

. for
Nailonal Ed.DD. Program
Nova Unlversity
3301 College Aver
Fort Lauderdale, Floridz 133314
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11.

I1I.

V.

TABLE OF CONTENTS

Organizational steps in setting up a metrics
inservice program for elementary teachers « « o &

List of baslc ﬁétflcs>measurement materials
recommended in order to carry out inservice
ProgYams s« s ¢ & ¢ & & 5 ¢ & o & ¢ & & & » 3 & @

List of metrics consultants available to
conduct metrics inservice workshops » ¢ ¢ o ¢ o &

Samples of suggested teaching/learning activities

Selected metr_c reading materials « « ¢ o ¢ o o &
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MEs RE FOR MEASURE*

Althour to some it may seem strange,
But not ilng stays the same but change:
And so the pendulum now swings

About the way we measure things,

And now the 'nches, yards and feet
Give way to things with metric beat,
And ounces, pints, gallons and quarts
Lre measurements of liter sorts,

And no more think in terms of mile,
Now kilometers are in style.

And when we think of melt or freesze,
*Tis not in Fahrenheit but C's.

Let's greet the news without ambivalence
And check thir table for equivalents.

*"Meters, Liters, Grams Come to Canada," Rome News-Tribune, May
18! 1??6; SD- — = ——
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A MODEL FOR PLANNING AN INTRODUCTORY METRICS

WORKSHOP FOR ELEMENTARY TEACHERS

T Q:gani Stigﬂﬁl 5te§s in setting ug,a mptri;s inservice

A, Identify the need for a metrics workshop in the local
school using faculty input. Need can be identified
through faculty surveys, conferences between staff
members and principal, and informal discussions.
Without faculty support for such a workshop, the
workshop would not be as productive or successful.

Bs Secure school systenm apprnval from appropriate
versonnel. Inquire as to monies available to fund
any workshops held in local schools.

C. Give consideration to amount of money available from
school »nd/or school system to fund workshope Money
must be avallable to purchase basic metrics measure-
v"mt materials and to provide for consultant fees.

D, Obtain qualified personnel to conduct workshop
sessions. Faculty members of other local schools
may be sufficiently informed in metrics to conduct
portions of the workshop. Consultants who are more
knowledgeable in suggestions for ieaching strategies
and activities should be called upon for their
expertise.

¥. Organize a planning session with consultant to
outiine workshop sessions. .
1. determine number of sessions
2. determine content of each session
3. determine who will lead each sesslon
L, determine dates and time most suitable
5. determine evaluation methods {to be used

F. Order necessary metrics measurement materlals needed
in order to carry out inservice activities. (See
Section II. List of Baszslic Metrilc Measurement
Materials,)

G. Fstablish workshep agendas. Determine what portion

of each session will be devoted to brief lecture and
what portion will be devoted to "haris-on' activities
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in which teachers actually work with measuring objects.
Sessions should last no more than one hour. Listed
below are suggested agendas for four sessions.

1. Session t--Introduction and orlentation to metrics,
including history of metric system, need for
America's conversion to metric system. Introductory
film on metrics, such as AIlS® A Metric America.

2. Session 2--Lecture and hands-on activities in linear
and weight measures. In accordance with accepted
teaching strategies in metries, strong emphasis

_should be placed on hands-on activities. Teachers
should "discover" relationships between metric
multiples and sub-multiples. Number of different
activities to be carried on simultaneously depends
upon number of teachers involved in workshop.
Suggestions for teaghing/learning activities may
be found in Section IV. Samples of Suggested
Teaching/Learning Activities. ‘

3. Session 3--Lecture and hands-on activities in
volume and temperature mersures, again with strong
emphasis on games and wads-on activities.

4., Session 4--Summary of teaching strategles for
instruciing elementary ~+%uden:” . aietries.
Examples of games which can be . « in the class-
room to motivate students to learn metrics. All
activities included in the Model Section IV can
be used in introducing the metric system to
elementary teachers. The same activities can be
adamted according to the needs and grade levels of
the students for use in the classroom in instruc-
{ting students in introductory metrlcs.
Optional~-post-testing (see Section ).

Evaluation of sessions. A key aspect in completion of
workshops is permitting participants to evaluate the
sessions for the purpose of making sugzestions to work-
shop leaders and consultants. A faculty evaluatlon
survey w#ill indicate the st-ong and weak poinis of the
workshop, while the post-test will indicate knowledge
of content.

Determination by participants of need for additional
workshops. Teachers may indicate need for certain types
of activities or teaching suggestions.



(A

J. Distribute Metrics Bibliography for sources of
independent professional reading. (See Section
V. IList of Selected Metric Reading Materials.)
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Tist of basic metrice measurement materials recommanue:t fn
order to carry out inservice programs.

The following is a list of basiec metric measurement raterials
which could be considered essential for institutionalizing a

metrics workshop in linear, weight, volume, and tenperature.

A suggested tompany and price for ordering each are listed.

A. Creative Publications, P.0. Box 10328, Palo Alto,
California 94303

Quantity Item Each Total Price

2 Vertical Metric Tapes 3.50 7.00
(Box of 10)

1 Think Metric Personal
Scalé 114': OD 1’4’1 DD

2 Simple Scales 9.00 18.00

2 Metric Plastic Stacking 7 B
Masses 4,00 8.00

2 Graduated Liter Pitchers 4,50 9.00

2 Wooden Centimeter Rulers 5.50 11.00
(Box of 12)

1 Trundle Wheel 10.00 10,00
i Bar Mass Set 12.75 12.75

1 Maple Meter Pulers 8.80 8.80
(Box of 12)

1 Balance Scale 27.50 27,50
(w/masses)

B. ABC School Supply, 437 Armour Circie, N.E., Atlanta,
Georgla 30324

Quantity Item Bach Total Price

2 Individual Student Celsius
Thermometérs (Box of 10) 6,00 12,00
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C. Fath Master, P.0O. Box 191, Big Spri‘rlg,} Texas 79720

quantity Item Each  Total Price

1 Celsius Lab Thermometer 3,50 3. 50
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Iist of metrics consultants avallable to conduet metrics

inservice workshops.

A,

B.

C.

D.

E.

F.

Dr. Frances Thompson
Northwest Georgia CESA
Fish Creek School
Rockmart; Georgla

Miss Betty Roe, Math Department
West Rome High Schocl

Redmond Circle ,

Rome, Georgia 30161

"Dr. Robert Catanzano, Math Department
Berry College 7
Mount Berry, Georgia 30:i49

Mrs.: Clare Nesmith

Math Consultant

Georgia Department of Education
State Office Building

Atlanta, Georgia 30334

Miss Catherine Draper

Math Consultant

Georglia Department of Education
State Office Building

Atlanta, Georgia 30334

Mrs. Joyce White

Math Supervisor

Cobb County Public Schools
Waddell Street

Marietta, Georgia 30060
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C.

IV.. -Samples of suggested teaching/learning activities.

Ge: »ral Reference Materials

i

10.
11.
12.

11 You Will Need to Know About Fptric
some Information, Activities, and Resources on the
¥etric System, by Allene D. Wakefield }
Ruler Master and Metric Prefixes
Metric Reference Chart

~anuring Activities

eight Activities

lemperature Activities

olume Activities

HThink Metric (Tinear)-=Classroom Activity
Think Metric Valumeg-ﬁClassro.'“‘ Activity
Think Metric (Welght)--Classroon Activity
Estimation and FMeasurement

Linear Measurement

Metric Measurements (Linear)

Millimeter Horse Race (Linear)

Meter Alrport (Linear)

Happy Equivalents (Linear)

Metris Game Activities

2.
3.
b,
5!
6.

7
8.

Metric Concentration

iintric Wheel

Spin-a-Meter

Spin-a=-100 em Train

The Car Race! A Metrio Game by Elisabeth Hallamore
Meters for Kilometers! A Metrle Game wiih Cards by
Elisabeth Hallamore

Linus® Lines. A Measuring Geme in ~ ~ * m!
Metric Songs

Metric System Post-Test



{8 Yoo Wl feed to Bnow Obovt et

(For Your Everyday life)

Y BTN Tl MR FEUE

Metric is based on Decimal system

The metric system is simple to learn, For use in your everyday life you
will need 1o know only ten units. You will also nead to get used to a
few new temperatures, Of course, there are other units which most
persons will not nead to learn, There are even some metric units with
which you are already familiar: those for time and electricity are the
5ame as you use now,

] H
B“S“ l.ml'lS fcomparative sizos are shown) ) ]
METER: alittle tancer than a yard (ahaut 1.1 yarda 1 METER ]
UTER: o bitde Larger than a quart iahnut 106 guartss . R |
GRAM:  about the weight of a paper thp . S —— - S
“ : 1 YARD

COMMON PREFIXES

tto he ueed with hasic umits) /\

Milliz  ane-thousandth (0.001) 1 LITER 1 QUART

Centis  one-hundredth (0.01)
Kilo: one.thousand Limes (1000)

For example:

1000 millimeters = 1 meler
1IN0 ¢ontimeters= 1 meler

1000 meters = 1 kilometer

25 DEGREES FAHRE i-p(f

QTHER COMMONLY USED UNITS

Submpeten: 4 a1 mster dameter of paper clip wire
{oumeter: 001 meter Woudth of a paper clip tabout 0.4 inch)

Kilometer: 1000 meters woenswhat further thaa Vi mile (about 0.6 miles N
Kilogram: 1000 grams  a hittle more than 1 pounds (about 2.2 pounds)
Milliliter: 0.007 liter  five of them make a leaspoon

£25 0% USEFUL UNITS

" Hectare: ahiows 2'2 acres
. —d Tarae: Jhout ohe lon

TEMFERATURE
eheprees Celuus are used
v =40 20 5 20 37 6n 80 100
DA NN SR N S B IR SR |
o T I T 1L T I
—40 - 0 32 B0 -98.6 160 12
waler {ropros hory temperature wiiter hmls

e BT, PP

For more information, wrile to:  AMetrc Information Office, National Bureau of Standards
Washingion, D.C. 20234

. L)
Wete Timg easey may be e Jueat

e
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SOME INFORMATION, ACTIVITY S AND RESQ@Q?

LY

ON HE METRIC SYHTEM
BY: ALLENE D. WAKEFIELD

¥, @Genaral Information.
A. Somo basic principles of moasurement:

1. Measurement is a comparison.

2.  Measurements are approximate.

3. The measuring unit must be of
the same nature as the object’
being measured (e.g., we do
not weigh the distance from
here to Atlanta.)

. 4., When we wish to make more
precise measurements, we
subdivide the unit. Some=
times the subdivisions are
'glvcn names, and become unite-.
_(e.g., % gallon is a couart)i.
This is especially true ir
the metric system. (17100
liter = 1 centiliter)

B. The metric system.

1. Basic units. ‘
a. Length 1 meter (m)
b. tieight : gram (g)
c. Volume s liter (Ll).

2. Greek PIEfIXEE indicate multiples:
Latin prefixes denote gubdivisiona.
These are basic:

a. deci -~ 1/10 1 {d)
‘B, centi = 1/100 .01 (e)
c. milli =-1/1000 .00l (m)
d. deka - 10 (dk)
e. hecto - 100 (h)
£. kilo = 1000 (k)

93
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For yoyr informacion, shme cthers are:

h. giga - 1,000,000,000 (G)

je« micro - 1/1,000,000 (m)
k. mnano = 1/1,000,000,000 (n)
1. pico - 1/1,000,000,000,000 (p)

Do not stress conversion from the English System
to the metric system. Rather, help the children
estimate in each system. They should realize
that a meter is close to a yard; their little
finger is about one cm wido, ete.

Depending on the child's wrwde level and ab! ‘lity,
exercises like the following could be given:

1 = 1000 metera.

1 hectometer = __ meters.

1 __ =10 metors.

1/10 meter = 1 S
r__ = 0L lliﬁri

100 grams = 1 e

345 om = meters + i 4 e ET

8d7.92 m= __ _hwa+ __. dkm 4 ___m
LA+ om

2,006 liters = —diters +  ml

l

Cuisenaire rods are based on the metric system.

If children are familiar with the rods, the

rods are useful for the introducing of the metric
system. The whito rod is onc centimeter in length
and one cubic centimeter in volume. The orange
rod is ten centimeters or ono decimater in lengtk,

II. Some Activities.

A.

Activities:

Activities can be used to develop and/or
reinforce lesson.

1. Let students work singly or in pairs to fill
out the personal data sheet. 04
- 10 i

i



Ae;
PERSONAL DATA SIENT ——
Nama___ 7 R Date_
1. Age: _ﬁﬁ;_ years ______ months .
2. Height: ____ ft, __ _in. ox _______Cm
3. Woighty _____1bs. oOr kg 9
4. wailst: ____ in. _or e __cm
5. Chest: _*__;in. or ________.cm
6. Span: _______in. or _______._.cm
7. Reach:jrﬁ ina or B} __.cm

8. Pace: _____
9, rLength of shoer _______in. or e cm

2. Graph vollections of varjous items of per—
sonal data from abovo.

Pxanplog -

a. *ake a qraph showing cach student's
jooiaht in cm,

L. Lot rudents work in paixa ta cvln:
atring to represent various personal
measuvcments, String can be taped
on chalkboard or glued to poster=-
boaxd to form a number of different
bar graphs. Strings can be megsured
in centimeters.

c. Let each child cut a strip of paper
as long as his stride. Use these
gtrips to measure the classroom.

Make a graph of paper strips. Record
length of classroom in strides beneath
each stride. :

d. Have a group of students measure out a
distance of 50(?) meters. Time students
as they run it. Record results on a
graph or'chart.

-. 3, ¢ Create a metric center. Collect objects com-
monly measured in metric units (L6mm film,
£foreign road maps, cultured pearks, military
shell casings, snow skis, etc.) Collect ob-
jects with English and metric lebel measure-
menta. (1 box soda crackers 198 grams, 1

_bottle vineoar 355 ce, etc.) 11
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4, Moagure various obtocts in tho room in
mectric units, Rocord. .

%, Uno adding machino tape to make a 2-motor
strip to moasuro their hoights, Mark it
off in contimotors. -

6. Use 2 paper plates, a coat hanger and
string to make a balance. Weigh various
objects: pencil, key, etc. *l paperclip
weighs apprex. 1 gram. Use groups of
paperclips to balance other objects.

7. Use pietufés from Secars (or other) cata-
logs to make job cards.

Examples:

a. Picture of toy train set.

Activity: Use string to measure the
track. Then measure your string in
centimeters. (and/or decimeters and
centimeteors)

b. Pictures of people - different sizes
Activity: measure the people in cen=
timetcrs, compare their sizes.

c. Let children cut out pictures of
various objects as they desire. Then
let thom mecasure the pictures. Arrange
them on construction paper according
to size. Write theix heights.

d. Teacher gives a list of 5 definite mea-
surements. Children search catalogs
for pictures of objects that are as
tall as tho given mcapure.

o]
.

Girls enjoy Barbie dolls.

a. Measure Barbie in centimeters: height,
weight, waist, feet, wrist, etec.

b. Measure her shoes, comb, etc.

c. Make a skirt (etc.) for Barhie, (Teacher,
please give skirt measurements in centi-

' meters. They can make a maxi and/or mini,

Younger children do not have to put in
a hem. Older girls (6th grade up) should
be given hem measurements in centimaeters.)

[

~ ' Y 96 ,
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9. Make a Chinese Tangram Puzzle. Make each
. gide 0.1 meter. (or 1 decimeter or 10 centi-
metexs which are all-the same, of course.)

it

,/chdﬂ',,,, ~ Cut out your drawing.

] a. Rearrange pieces
to make a square,

b. Mako a figuro like
the telephona,

c. What olso can you
make? (Sece tangram
puzzle, books, cards,
etc.)

Use paper that is marked

off in one centimeter

squares., Draw and cut

out this design, Fold it

on the dotted lines and

: - use a little tape to help
j you make a box. ;

The box is one cubic centimeter in size.

a. Make a similar pattern for a box that
is two centimeters on each side.

(1) How many one centimeter cubes
will it hold? ‘

(2) - what happens to the volume
when the length of a side

' doubles? '

(3) See if you can predict how
many "one ‘em cubes” can fit
into a box that is 3 cm on
each side. Make a 3 cm cube.
See if you were right,

b. ' Make a 10 cm cube.

(1) How many 1 cm cubes will fit into
it? '

(2) Thim ims 1 liter. Make cubes to
show 1 centiliter. 1 deciliter,
1 dekaliter, etc. Put them on
a poster, or get a branch of a
trea and from it hang thesa metrie
units, Give it a name: Literxr tree,
Moxrry Motric Tree, or one of your

o i ovn, 97
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11, Provide materials Hdor ey = oo, .. 88
- . a rcal onec or a miniaturc model., Give all
measurements in the metric syatem,

. 12. Moko use of atring to nhow a dekameter, ( and
' perkaps a hectometer and A kilcmeter. ) Have
‘children measure and mark aff cach meter with
a felt tip pen. They can usa the string to
measure and mark off the school corridor. the
perimeter of tho school yard, etc. They will
got some foel for the various measuxes.,

a, Perhaps children couled put signas in the
coxridor marking off each dckamater,

b, A 100 maoter wnlk (dash) could he net up,
e, Children could campute the nurber of timos
thoy munt walk around-the peximoter of
t.he school yard to cover a kilomoter.

13. Spousor a "Metric Day' or "Metric Weck" at your
school. Require any measuring activities to be
donn in metric units. Examples: Temparature
in Ccelcing degrees; recess relay races in metrie
lengths: post signs telling digtances to "Miss
Snith's Room" in metric units; use kilometers per
hour to give speed limits on school property
(walking (?) or driving)

14. Make a 1 cm cube (see activity 10). If it were
filled with water, the weight of the water would
be one gram. Make a chart showing a dekagram,
hectogram, etc.

15. The volume of the white cuisenaire rod is one
cubic centimeter. Cubic centimeters in wvarious
rods. One orange rod is 10 cc. What iz the
volume of 10 orange rods? Have them put 10
orange xods side by side, and have them cover
the rods with white rods - Count how many. 1If
you stacked 10 layers of 10 orange rods, how

many ¢ubic centimeteors would you have® You
havefl ,000. This is one liter.

|
Iri. Some RéS?AEEES;

Addison/Wesley Publishing Company, Inc., James
‘ McNealsy, Representative, 9 Dunwoody Park, Suite
. l?gffAcLanta, Georgia, 30?41, (404) 39de7828)

A, Paper centimeter strips, color coded as
Cuisenalire Roda.

B. Success with MathematLCS* duplicator
masters fﬂf LnEtIUCtJ@nEl aids_- _vol. 1. ,
Contains masters for L om squaré graph 98
papex, centimeter and nill imeter ruleys
‘and other non-matihic. activities.
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Metric Association, 2004 Ash Street, Waukegan,
1ldinois, 60085.

3 u

From this non-profit organization you can
obtain for $3.00: one 20 cm plastic ruler:
two 1.5 m plastic measuring tapes; two
copies of the kooklet, Metric Units of
Mcasure:; one workbook for students and
tecachers Metric Supplement to Science and
Mathematics; one GO METRIC bumpes Ettcker-
one copy of the last nowesletter: member-
ship in the Mctric Association which in-
cludes a subscription to the newsletter.

General Information ahout metrication: Super-
intendent of Documents, US Government Printing
Office, Washington, D. C., 20402,

Metric Informstion Office, US Department of
Commerce, National Bureau of Standards, Washing-
ton, D. C., 20234.

Midwest Publications Company, lnc., Box 129,
rroy, Michigan, 468084,

A. I'm OK. You're OK. TLet's Go Metric,
$3.25, Dr. Donald A. Buckeye. This
book is a sct of activities to intro-
duce the metric system. Tho activities
are divided into four reading levels:
no read, low read, medium rcad, high
read. The activities can ke torn out
and laminated; materials neceded are
close to zero budget.

The Cooper Group: Crescent, Lufkin, Weller,
p. O, Box 728, Apex, MNorth Carolina, 27502.

A. The Amazing Story of Ménqurément In
comic book format and put out by manu-
facturers of precision instruments, this
little booklet gives a concise and eaay
to understand history of mcasurement.
Small guantities of the book can be ob-
tained free of charge. They usually
take a long time to arrive, so order

. long before you need them. . They can
be a basis of a learning center.

Man_the Measurer, Roy A. Gallant, 1972, Doubleday
and Company. Contains a history of measurement.
ERJ(? Suitable as a 1;brary baak for upper grade students.

15 99
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a2 0.001
= 0,01
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2 10

= 100
a 1000
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ACTIVITY #1 - Gueas the Mass

Objective:

Problem:

Materials:

Directions:

Objective:

Problem:

Materials:

Directions:

92

MASS (WEIGHT) ACTIVITIES

The teacher/student should be able to accurately
guess the mass of several predetermined objects
and then check himaelf.

Estimate and then determine the mass of the

* following objecta:

nickel

plece of chalk
ring

liter of water
paper clip
pound of meat

balance scale (two, if possible)
items listed above
other items of interest to the participants

Estimate, then determine the mmas (in grams) of =
the aforementioned itema,

A Dollar's Worth of Change

The teacher/student should be able to find the
mass of objects accurately and to calculate
using metric measures.

Find the mass of a dollar's worth of pennies,
nickels, dimes, and quarters, and determine which
combination will have the greatest and least mass.

balance scale
100 penniea
20 nickels

10 dimes

4 quarters

Find the mass of 100 pennies, the mass of 20
nickels, the mass of 10 dimes, and the mass of

4 quarters. Which combination of coins adding
up to $1.00 has the greatest nass,the least mass?

102
18
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WEIGHT ACTIVITIES

Objectivas  The purpose of these activitisw is to provide many
different experiences weighing both liquid and
solide. The teacher/etudent will acquire skill in
measuring correctly various liquid and dry substances
vithin 1 milliliter and 5 grams of accuracy.,

ACTIVITY #1
Materialsi ice
flour
sand
balance scale
water
various measurement containers
various mixing containera
plaster of paria

Directions: Using metriz measuring materials and instruments, anawer
the following:

1. A liter of ice cubes weighs .
2, Allow the liter of ice cubes to melt. What is
- the volume of water remaining? ____ How much
does the remaining water weigh? __
3. A ldter of unsifted flour weighs?__
4, How much does a liter of sifted flour weigh?

3. How much does a liter of unmixed plaster of paris
weigh?

6. Mix the plaster with a liter of water. The volume
" .onov is o,

7. Allow the mixture to dry for 24 hours. How much
does it weigh now?

8., Weigh a liter of sand,

9. Mix the sand with a liter of water. It now
weighe .

. 10. The volume i@ _____

103
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' WEIGHT ACTIVITIES (CONTINUED)
ACTIVITY 42

Materlale: can of frult
tangerine ( or substitute )
scale
measurement container

Directilons: Using metric equipment, anawer the following
questiona:
1. Weigh the content of a can of frult, _

2. Separate the fruit from the juice. The volume
of the julce 18 .

3. How much does Just tha fruit weigh?__

4y Add the fruit and julce together, What is the
volume now? __

5. Weigh a tengerdine.
6, Weigh just the skin, ,”7'
7. How much does the fruit weigh?

8. How wuch dd'tﬁi pite waigh? )

‘ | 104
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Objective:

Problem:

Materials:

Directions:
ACI;VETY,EI
Materials:

Directiona:

NOTE;

ACTIVITY #3
Materials:

Directions:

TEMPERATURE ACTIVITIES

The purpose of thesc activities is to provide
experiences in determining Celaius temperature,
he teacher/student should be able to discover
three important temperature readings using the
Celsius thermometer,

Uaing the Celsius thermometer and other provided
materdals, determine the boiling point of water,
the freezing point of water, and the current room
tenmperature.

..ctal backed Celsius laboratory thermometer
gmall electric coffee pot
water ,

Using metric measuring instrument, determine the
GCalaius temperature at which water boils.

metal backed Celsius laboratory thermometer
wontainer of crushed ice

Uaing metric messuring instrument, determine the
GCelaius temperature at which water freezes.

¥t 1s virtually inmpossible to get Celaius
thermometer to record a freezing point of 0
wnless it stays in the container of ice for an
¢xtended period, which in this case was not
Jesirable,

Celsius laboratory thermometer

Waing metric measuring instrument, determine
the ¢urrent room temperaturae.

105
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* VOLUME ACTIVITIES

ACTIVITY #1 - Estimating and Finding Voluma (Capacity)

Objective:

Problem:

Materials;:

Directione?

Exzeﬁsian
Activity:

ACTIVITY #2

Objective:

Problem:

Materials:

Diraetionig

The teacher/student should bz able to eatimate
and then find the exact volume oi zewveral containers.

Find the capacity in litexs and nillLliters of
each of the following containers:

mustard jar

instant coffee jar

32 oz, Coke bottle

1l litexr Coke bottle

8 oz. household glass

2 liter pitchers
laxrge jug

mustaxd jar

instant coffee jar

32 oz. Coke bottle

1 liter Coke bottle

8 oz, household glass

Estimate and then find the exact capacity in
liters and milliliters of the aforementioned
containers,

Ask teacher/student to estimate the capacity of an
automobile's gas tamk, in liters,

The teacher/student should be able to think in
liters and milliliters aftexr participating in
this activity,

Given three containers of water, one containing
800 williliters, one containing 500 milliliters,
and one containing 300 milliliters, pour water
back and forth in these containers until one
contailner has 400 nillilitexs 4in Lit,

] containera of water properly marked fn milliliters

Using the provided containers of 800, 500, and

300 milliliters of water, prepare one container from
these three that will contain exi::lr'&OD nillilitexs,
Thare can ba no estimating,
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THINK METRIC
Classroom Activity

Part A1 Use your balance scales to do these problems.

1. The weight (mass) of two gem clips is . —
2, A nickel weighs e

3, Weigh your pencil,

4. Weigh several other {tems and list below:

Item ‘ Weight (Mass)

Part B: Worlc the following problems,

1« Jane bought 2 kilograms of candy. Bob bought 1500 grams=of the same
candy. Who had more candy? e -

2. Sally weighs 50 kilograms and is 166 centimeters tall, lsshe fat,
thin, or about the right size? *

Part Cz (hoose the best unit of welight (gram o r kilogrann) for measuring
each of thesea,
1a A bar of candy (10¢ bar)

2« A sllvercollar

3. Your weight _

4eAlargobook \
8. A thum{t: tack ___ , — ‘

107
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THINK METRIC (Linear)
Classroom Actlvity
Part A: Use your metric ruler to do these problems,

1, The length of your pencil _em 5. Width of this page _ cm

2, The width of your desk _ = cm 6. Length of this page cm
3, The heightof your desk ____cm 7« Width.of your thumb . cm
4, The lengthof your foot ___ em 8. Width of a coin cm

Part B3: Solve the following problems:

1. David is 120 centimeters tall, IKaren's height is 110 centimeters, and
Eric's hoight is 105 centimeters, The total of their helyhts s
centimetersor  meters. '

2, The tallest known Orcgon redwood tree s approximately 108 meters tall,
If the average growth of a redwood tiree is about 2 meters per year,
about rfow old is this tree? years

Part C; Choose the best metric unit or length ( meter, centimeter,
millimeter, or kilometer) for measuring each of the following items,

1, length of & shreotof papor

2. Glreunifarornco of oarth

G4y Dopthof the ocen ‘; _ -
4, Length of fabric _ "
ho Hulght of A Eroo - .
G+ Longth of A skuelaco _ -
¥
!
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THINK METRIC (yolune)
Classroom Activity
Part A: Use your liter flask to do these problems,

1. Which contains more,a quart of water or a liter? _

2« About how many milliliters in a cup? B ___ (Use an Boz cup)
( Then try it again for any size of pdper cup.) o

3. Take the cubic decimeter box and fill it with water, Pour carefully
into the liter flask, What do you observe? How many milliliters did
it hold? ‘

4. How many cublc centimeters in a cubic decimeter?

5. What do you now krnow about a milliliter and a cubic centimeter?

6. Weigh the liter flaskof water, Pour the water out and weigh the flask,
How much does the water weigh?

Part B: Now try to work the following.

1. Could you drink 260 ml of watert without pausing for breath? Try it]
(Usa a paper cup ) ’

(’sﬁ'ez—gi_ w

2. Could you serve a paper ctp of coke to each of six friends if you had
1 literofcoke?  \Would there be some left? N
About how many milliliters? ' : S

109
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ESTIMATION AND MEASUREMENT
Firat estimate, then measure each of the following to the
nearest centimeter.

7 7 Estimate Measurement
the length of your desk top

the wi'd‘t:'h of your desk top

the length of the sole of your shoe

the distance from your wrist to your elbow

the longest distance you can make between
your thumb and little finger of one hand

the thickneas of your desk top

the width of this paper

the length of your pencil or pen

the length of your left thumbnail

the length of your desk pencilholder

First estimate, then neasure each of the following to the
nearest meter.

the length of the room ‘;

the width of the room

the height of the door -

tha length ui— the chalk board

110
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. METRIC GAME ACTIVITIES

METRIC CONCENTRATION (2-4 players) -

Reeeasaﬁj materiale: 24 cardboard cards

" Label each card with one part of a pair of metric terms,
such as tvo cards would be labelled "kilometar" and two cards
~ labelled "decimeter." There will be 12 matched sets of metric

terms. ' ‘ ' :

Directions: Shuffle cards and place them face down on
the table. Players turn up two carda at a time. If cards -
. match, player keeps cards and takes enother turn. If cards
do not match, it is the next player's turn., Play continues
until all cards have been ma:ehed. Player with most cards
wing.

Alternatives: Cards could be laballed with 12 sets of
metric equivalenta, such as 10 cm and 1 dm, Cards could be
labelled with 12 aete of matched metric prafix lnd deciual
aquivllen:, such as deci and .1,

gEszc,yﬁggy (individual activity)

Necessary materialst circular plece of cardboard
10 wooden clotheapins

Make up 10 pairs of equivnlent metric measurgmgntl. such
as 100 cm and 1 m. Label the circular wheal with 10 matric
meagsurements. Label each clothespln with one of the matching
measurements. Turn wheel over and tecatd answera on the back.

Directiona: Children mat:h equivalent metric measurements
by clipping clothespins on whesl in gpptﬂptixtn place., Check
ansvers on back of card,

Al;etnativais Match abbraviations with metric terms, .

such as kn for kilometer. Match metric prefix with decimal
equivalent, such as centi and ,01.
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L)

SPIN = A = METER (2 players)

Necessary materials: atick 1 meter long
strips of colored paper 1-10 om long
(or cuimsenaire roda)
‘apinner with all ten coloxa represented
on it

Directions: Player spins to see who goes first., The player
who spins the longest color goes first, Players take turn
spinning and selecting atrips of appropriate colors. Strips are
placed in a train along the side of the meter l;iek. Ihq first
player to make the 1 m stick length wins.

SPIN - A - 100 CM TRAIN ( 2 players)

Necessary materials: meter atick
’ cuisenaire rods
centimeter rulers
spinner

Label the spinner from 1 ¢m to 10 cm.

Directions: Players spin to determine the length of
cuisenaire rods they will select., Using the centimeter rulers,
they measure to find a rod length to match the centimater they

spinned, Players place rods on each side of the mater ltiek.
First player to reach 100 cm in Uinnar.

115
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THE CAR RACE!
A Metric Game by Elisabeth Hallamore
(in The Metric Book, Barron's Educational Series,Inc.,1974)

' ,Ngmberjaﬁl?llayerjss 2to 4

" Note: Each space on the track represents a 100 meter length.

1,
2,

a.

6,
7.

How to Play:

Use 2 regular dice. lace a marker (like chess pileces) on the starting
line for cach player or driver. ‘

Roll one of the dice to decide who starts Fir*st. The highest number goes
first, then next highest goes next, and so on,

The first driver rolls the dice, counts the spots on top and maves that
number of spaces,

. The next driver continues in the same way, and so on.
. If a player rolls a double, he moves that number of spaces and takes

another turn.( For every ‘double rolled, even if he does it several ttmas
in a row, he gets another turn.)

Follow all the other directions on the race track.

The winner is the first one to cross the finish line after two laps have

" been completed.

Design for the Gameboard: (Sanple)

3
F1Xid J
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s
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- METERS FOR KILOMETERS!
. A Metric Game with. Gards
( from The Metric Book by Elisabeth Hallamore,
Barron's Educational Series, Inc., 1974)

Number of Players: 3tn 5

( For an alternate game, use grams and kllagr*ﬁms instead of meters andg
kilometers,) ( The alternate terms are shown in parenthescs balc:w in tha rules,)

Needod: : Co :
1. A deck of B2-cards cut from Yight weight cardboard, Print 500 meters (Grama)
on 7 cards, 1000 meters (grams) on 2 eards, and make 10 each.of GO moetors
(arams), 100 meters (grama), 200 meters (rams) and 400 metors (@rams),

2. Print "Exchange for 1 kni'(kg) on the remaining 3 cards,
3. 16 additional cards of a different color, Labal each "1 kilometer ™ (kg
4, 2 small trays (you can make these by cutting the bottoms off milk cartong).

Rules
1. F’lace the 16 cards labelled 1 km (kg) in one of the tr*ays. Keep the
other tray for exchange cards,

2. Tha dealer shuffies the deck c:F 52 cards and deals 5 cards one at a tima
to each playar,

3. Any player with an "Exchange for 1 km" (kg) ¢ard puts it in the exchange
tray. The dealer gives him in return a "1 km" (kg) card and the playar
places this card face up in front of .him,

4, The dealer places the cards left over from the deal face down in a pila in
the center of the tibla, He turns the top cand face up and places it besida
the pile (discard plle). \

5. The player to left of the dealer begins the play. He may choase to pick
up either the top card on the plle or the face yp card, His aim is to mnke
some or all of his cards total 1000 m (g). If the player has 1000 m (9)
worth of cards in his hand, he shows them i tho athar playors far chagiking.
He then placas them in tha exchange tray and pleks up a 1 km (kg) card,
The player places this card face up in front Of him, then discards ong
card from his hand.

6. The playar to the left then has his turn,

7. Play continues until one of the players has exchanged all his cards fom 1 km(kg)
cards and the last card has been discarded from his hands Then the game
is over, *

8., The players with cards left in their hands must deduct the number of matera

(grams) they have from their kilomater (kilogram) carda. The player wikh
the most kilomaeters (kilograma) in frant of him is the winnerdthat is, tha

-one with t;he amtent remaining nurnber* of mlﬂtg)- | 117 e
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( LINUS” LINES.
A Measuring Game in Metric Funl
For 21 4 players Needed: Centimeter rulers, pencils

Rulegy
A AR

« Eath player needs a game sheet and a metric ruler marked in centimeters
with millimeter divisions, A set of cards should be designed to suit the 1evel
of the pupils who are to use the cards,

2. Ta hegin playing each player draws a card at random and the player
whose card states the greatest length is named to be the first player.
3. Shuifle the deck. 'Start playing and rotate clockwise,

4. A play consists of drawing a card and constructing a segment equal in
length to the length indicated on the card drawn. The first line segment
must start from the ::nd of Linus' pointing finger, going in any direction.
Seccessive segments constructed on each turn must start at the end point
of the last segment mnqtmnted geing in any direction. The player keeps the
card unless it is a "L.inus Gard", ( For small decks of less than 20 cards,
return a1l cards to bottom of dock after cach draw.)

RS, The C}bjer:t of the game is to end a segmont within circle 1, then
continuing the segments, go to circle 2, to circle 3, and to circle 4, The
first player to end in circle 4 wins the game,

6. A segment may not pass completely through any circle during the game,

but segments may intersect, If a a player feels that he cannot draw his segment
anywhere without going through a circle or going too far out of the way, he
may piaws without drawing a segment,

7. Wi a "L.inus Card" is drawn the player must follow the directions,

and them return the "Linus Card” to the deck, :

Suggested Decks of Cards to Make and Use;

Deock A Include only lengtha Expr“q ssed in centimeters, and include some
"Links Cards" with instructions such as "Co to the next circle", "Start ovam",
"Do what the last player did and take another turn!, "Go to circle #2",
"Estimate the distance to the hext circle, and if your estimate is correct to
the nearast centimeter, go to the next ¢circle", etc.

Deck B: Include only lengths expressed in millimeters, and include "Unus
Ca~ds'" as deseribed above.,

Deck & Include some cards with lengths expressed as centimeters and saorie
in millimeters. Include some L.inus Cards,

Deck I3 Include some cards with lengtha expressed in centimeters, millimatars,
and dedirmeters, Include soma l.inus CGards.

csm*me:s.a RJa/74 ,
| 118
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METRIC SONGS

"The Centimeter Worm"
(to tune "Inchwora")

Hundred Centimeters make a meter,
Hundred Centimeters make a meter,
That's all you have on your metric-like mind,
Hundred Centimeters make a meter,
Hundred: Centimeters make a mater,
Why can't you understand?

Refrain:

Centimeter worm - centimetar worm,
Measuring the metric lines,

You and your measurements,

You'll probably go far:

Seems to me you'd stop and see,
How beautiful they are.

"Join the HQﬁfiE!SYEEBﬁ"
(to Pepsi-Cola tune)

Join the metric system - Use a meter, not a foot,
Do the metric system - A little change is all it took.
All across the nation = It's the metric generation,
Here today and here to itljifﬂf measuring.

}
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THE MYIRIC SYOHTEM
. A POST TBST

:\;ﬁ}‘h?

= orE [ sas 3 m wEE E.a SEim B. 2 B . o@ms o s. i f

1. In what couniry did the Mstric Sysiom ovipghuare?

& The__ is the stanlard metric mevme jor

5. The e e steadard metcdc Mo e w0 0T w o cepe oty

4. The o S Adr obidand Beeril wenswe: o w o nh or mas e,

L =

5. Temperature din wh Moo ovem i weasuead wy I AR
(Pahrenhedt, Ceasivs), o

6. In tho Mefwdc fysiam, sesh wudt 48 wivun oo onant smedior undc
(1, 10, 100, 1,.C0)., i

7. Ameter §s the veoe s o ss. s a0 bl
8. To measure e “lickoess of & dive, you =fuul\; wer
the Matric Sysicin.  (mecers, contbaetors, alllomet.ve, ool o

9. Amotor is acarest in lenjth to a gt Lo e Ane,

A R

10 A groads the sawe as pdladgrems. (i, .0, 100, L0t
11. A package ci boiisr would be measured dn. a5 the W
System, (groms, litevs, meters). T T

e s 5 S s

12, A licer is neavest in volum tos »opirs, Lt paikas.

13. W!ﬂcjh of the following would be spproprizte for mewsuring vaniiic flavoriy: 1.
a recipe? L (Milb.gramﬁ., rillimeters, mij .ilicers).

14. The boiling pﬁi‘ﬂt on the Celsius scale is et 2 L GG

15. The normal body toemperature on the Celsius scale is BT £ 7 AN RN A o
98° C ). S o

16. M:tch the following Metric System piefixes with their meanivs:

e milli ten

doci ona hundredch

e - S——

A

centi _ B. one hwndrwd
C
D

deca one thousendth

__hecto E. on2 thousond

kilo L F. one tentn .

- | 122
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V. SELECTED METRIC READING MATERIALS
Books

Bitter, Gary G. et. al., Activities Handbook for Teaching the
Matric System, Boston: Allyn and Baccn, 1976,

Buckeye, Donald A., I'm OK. You're OK. Let's Go Metric, Troy,
Michigan: Midwest Publications Company, 1975.

The Cooper Group: Creacent, Lufkin and Weller, The Amazing
Story of Measurement. Apex, Narth Carolina 27502,

Fillinger, Louis C., Learning and Teaching Metric Mcasurement:
A Handbook for Teachers in the Elcmentary and Junior High School,
Danville, Illinois: Interstate Printers and Publishers, 1974.

Gallant, Roy A., Man The Measure, New York: Doubleday and Com-
pany, 1972,

Haugaard, James C. et.al., Fun _and Games With Metrics, Englewood
Cliffs, New Jersey: Prentice-Hall Learning Sy:ters, 1974,

‘Higginsg Jon L. (ed.), A Metric Mandbook for Teachera, Reston,
Virginia: National Council of Teachers of Mathematics, 1974.

Trueblook, Cecil R., Metric Measurement. Activities and Bulletin
Boards, Daggville, New York: Instructor Publications, Inc., 1973.

U, 8. Departmgnt of Commerce, U. 5. Metric Study. Interim Report =
Education, Washington, D, C.: ' U, 'S, Government Erinting Office,
1971, '

Magazine Articles

A:ith@égi; Teacher, April, 1973 issue,

Arithmetic Teacher, Hsyq;¥??3 issue,

Arithmetic Teacher, October, 1975 issue.

Btight, George W. et. al.,, "Teaching Zhildren to Think*Hetrie,
Taday 8 Education, 62, April 1973, 16-19.

"Britain's Metric Woes: Lessons for U. 8.," U, S. News and World
Report, 80, No. 19,May 10, 1976, 48,
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Chalysky, Albert B. et. al., "Preparing the Educator to Go
Metric," Ph{ Delta Kappan, 57, No. 4, December, 1975,262~265.

Hawkins, Vincent J., "Teaching the Metric System as Part of
Compulsory Conversion in the U.S.," Arithmetic Teacher, May,
1973, 390-394,

Henry, Boyd et, al., "Not If, But How," Arithmetic Teacher,
May, 1974, 366-369.

Hollerburg, Arthur E., "The Metric System: Past, Present, and
Future," Arithmetic Teacher, April, 1973, 247-255.

Manchester, Harland, "Here Comes the Meter," Reader's Digest,
April, 1972, 19,

Pam hlets (These pamphlets are available through the U. S. Govern-
ment Printing Office and U, S. Department of Commerce,)

U. S. Department of Commerce (National Bureau of Standards),
All You Will Need to Know About Metrics, Special Publication 1052,
Washington, D, C.: U. 8. Government Printing foice, 1974,

U. S. Department of Commerce (National Bureau of Standards),

Brief History of Measurement Systems With A Chart of the Modernized
Metric System, Washington, D. C.: U. S, GOvernment Printing Office,
1972,

U. S. Department of Commerce (National Bureau of Standards),
Samg,Rgi@;gnces,pnAHgt:ic,Infcr@gt;gn, Washington D. C.: U. S.
Government Printing Office, 1973.

U. S. Department of Commerce (National Bureau of Standards),
What About Metric?, Washingtun; D. C.: U, 5. Government Printing
Office, 1973.

Geler, Claire R, Metric System gf Weights and Measures: United
States Conversion, Hajhingcnn, D. C.: The Library of Congress
Cong:eagianal Service, 1976,
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