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ABSTRACT

The Federal Government of Canada began the process of

going metric by passing the White Paper on Metric Con-

version in Canada, Januvary, 1970, Following this action,

the Curriculum Branch of the Department of Education in
Manitoba established the Committee to Study and Introduce
the Metric System in Manitoba Schools,

This thesis is a result of the writer's involvement
on this Committee, in which he represented the Social
Science teachers of Manitoba. It was largely because of
the writer's realization of the lack of literature and re-
search available about the implications of going metric
specifically for the Social Sciences that the study was
undertaken., It soon became evident that geography, within
the Social Sciences, would be especially affected by
metric conversion.

The Study reviews Canadian, American, and British
literature available at the time of the writing and oute-
lines a brief history of the metric system. It summarizes
the present world status of the metric system as well broad
metric developments in Canada, the United States and
Britain.

The writer spent two weeks in Bit&in studying the

British conversion to the metric system in the field of
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education., During this time, November 8 - 20, 1973,
several educators were interviewed and their opinions
recorded. The information obtained from the educators in
Britain as well as the information from the writer's own
involvement and experiences on the Committee to Study and
Introduce the Metric System in Manitoba Schools during the
past two and one-half years will be of value to educators
in general and to geography teachers in particular. The
Study will be helpful in assisting curriculum developers
and planners, textbook authors and publishers, teacher
training institutes, teacher in-service groups, school
administrators and teachers in planning for the overall
change to the metric system in a more systematic and
efficient manner,
Conclusions are drawn and guidelines are recommended
in the following four areas:
A, Implementation of the metric system in schools,
B. Teacher in-service for preparation in teaching
the metric system.
Co. Publishing and selecting textbooks during the
changeover period. |
D. Instructional approaches for teaching the metric
system,
An outline of specific implications for going metrie in the
fileld of geography as well as specific conclusions and
recommended guidelines 1in that field of study are inecluded.




ACKNOWLEDGEMENTS

A research study of this nature is rarely undertaken
without the help of many people., The author is grateful to
the following persons for their kind assistance which made

this study possible.

Professor D, King, Professor K. Slentz, and Professor
C. Walley who gave guidance and direction during the
writing. Professor M, Bonneau who arranged for
financial assistance,

St. Vital School Division for granting a year of sabe
batical leave,

The Committee to Study and Introduce the Metric System
in Manitoba Schools without whose support and encour-
agement this study would not have been possible.

The British Government Office and the British Council
who made the arrangement for interviewing educators
in Fngland. The writer would like to acknowledge
three people in particular, Annette Treble, Winnipeg;
Mr. K. Wallace, Ottawa; and Leonora Collins, London.

The Metric Commission of Canada who aided in financing
the visit to England. The writer would like to
acknowledge in particular Frank Symons and Claude
Chapdelaine,

The educators interviewed in England: Sister Marie
Agnes, Mr. R. Beddis, Miss J. Gayton, Mrs. P.M.
Jolley, Mr. J.L. Kay, Mr, J. Parsons, Mr. K. Pinnock,
Mrs. Ko Wilson,

My wife, Dolores, for her tolerance, understanding,
and moral support throughout the study as well as her
help with the typing.




TABLE OF CONTENTS

CHAPTER ONE. BACKGROUND TO THE PROBLEM . . o o »
I. PURPOSE ©o 9 5 o o o o 6 6 6 o o 0o 0 o o o
IT. SETTING e 6 6 6 06 6 6 o 06 6 6 5 o 6 o o e
IITI. SIGNIFICANCE OF PROBLEM 6 6 6 06 6 o & o o
A. Statement of the Problem 6 6 o o o o o

B. General Implications of Going Metric .

C. Specific Implications for Geography
Teachers During Metric Conversion o & o

IV. DELIMITATIONS o o o o o o o o o o o o o
Vo LIMITATIONS o o o o o o o o 6 o o o o o o
VI. DEPINITION OF TERMS o o o o o o o o o o o
VII. SUMMARY o o o ¢ o o o o o o o o o o o o o
CMPTES 0. JELip G JITIATIRS 0 SAUTD

I. RELATED RESEARCH e o o o o 6 o 8 8 o o o o

II. A BRIEF HISTORICAL REVIEW OF THE DEVELOPMENT
OF THE METRIC SYSTEM TO THE PRESENT

INTERNATIONAL SYSTEM OF UNITS (SI) e o o o

ITI. ADVANTAGES OF THE METRIC SYSTEM OVER THE

mPERIAL SYSTEM L4 o (-3 ¢ @ -] @ ] (-] © -] ¢ -4 ©

IV. THE GROWTH AND PRESENT STATUS OF THE ADOPTION
OF THE METRIC SYSTEM IN THE COUNTRIES OF THE

WORLD WITH SPECTAL EMPHASIS ON THE DEVELOPMENTS
IN CANADA, THE UNITED STATES AND BRITAIN o o

A. Summary of World Developments o 6 o o o e

B. Summary of Developments in Canada o s o o

vi

(¢ 2NN SN T B

12
15
16
18

19

19

28

30

34
34
37




vil

C. Summary of Developments in the
Uﬂited Stat®8 L] o =3 -] o Q@ -3 @ @ [ ] o (<] 1%6

D. Summary of Developments in Britain 6 o o 50
Ve SUWLARY ] © @ -3 © © -] =] =] -] (-] -4 ? ] - e @ =] 53

CHAPTER THREE. A SUMMARY OF THE DEVELOPMENTS OF
METRICATION IN THE FIELD OF EDUCATION
IN ENGLAND ARD THE RESULTS OF THE
INTERVIEWS HELD WITH EDUCATORS THERE. 54

I. BACKGROUND OF THE EDUCATIONAL SYSTEM IN
ENGLA ND ° -4 a @ (-] @ o ] Q ® @ o L4 @ @ ® Q@ @ 51‘5’

II. ENGLAND'S INITIAL STAGES OF GOING METRIC
IN THE FIELD OF EDUCATION 6 o o o o o o o o 56

ITI. PROCEDURE FOLLOWED FOR ARRANGING
INTERVIEWS IN ENGLAND 6 6 o o o o o o o o o 58

IV. BRIEF AUTOBIOGRAPHY OF THE PEOPLE
INTFJRVIEWED o ? @ @ 4 2 o -4 (4 e ] -1 o @ e @ 60

V. PROCEDURE FOR RECORDING AND ANALYSING
THE INTERVIEWS -] o (-4 @ ] @ o @ L4 @ @ @ @ @ @ 63

VI. DESCRIPTION OF THE INFORMATION OBTAINED FROM
INTERVIEWS OF EDUCATORS IN ENGLAND o o o o o 65

A. Implementing the Metric System in
British Schools . ¢ ¢ o o o ¢ o o o o o o 65

B, In-Service Programs Preparing British
Teachers for Teaching the Metric System . . 76

C. Textbook Publishing Procedures During
the Conversion Period ¢ o ¢ o ¢ o o o o o 81

D. Teaching Techniques Used in Britain to
Introduce and Teach the Metric System
in the Classroom 6 6 6 6 6 o 6 6 o o o o 86

VII, CONCLUSIONS =« o o o o o o o o o o o o o o o o 93
VIII» SWRY o aQ e -3 @ -] [ e @ @ o o & -4 @ L4 4 @ @ 9’2

CHAPTER FOUR. A SUMMARY OF METRIC DEVELOPMENTS
IN MANITOBA EDUCATION 6o o o o o o o 9L

I. ORGANIZATION OF THE COMMITTEE TO STUDY AND
INTRODUCE THE METRIC SYSTEM IN
MANITOBA SCHOOLS © ©6 6 6 o 6 o o o o o o o 94




II.

11T,

IV,

CHAPTER FIVE.

I.

IX.

IIT.

IV,

Ve

ACTIVITIES OF THE COMMITTEE TO STUDY AND
INTRODUCE THE METRIC SYSTEM IN

MANITOBA SCHOOLS 0

@ [ -4 124

[ -] o =4 -2 -3 @ -]

CONCLUDING OBSERVATIONS, ASSUMPTIONS AND
DECISIONS OF THE COMMITTEE FOR THE STUDY
AND INTRODUCTION OF THE METRIC SYSTEM IN

MANITOBA SCHOQLS °
A, The Federal Scene

-2 @ @ 4

° -} ®

B. The Provincial Scene .

SUMMARY o o o o o

(] L] -] @

] -} -4 @ 24 @ @ @

@ L 8 @ [ @ @ <

L4 © o @ @ @ @ @

@ -2 @ -4 (-] (4 (<] @

TEACHER IN-SERVICE, PUBLISHING AND

SELECTING TEXTBOOKé, AND INSTRUCTIONAL

APPROACHES DURING METRIC CONVERSION

IN SCHOOLS

-} 4 -] -4 -] L L4 ] o @ -4 ]

DESCRIPTION OF THE PROCEDURE FOR DRAWING
CONCLUSIONS AND RECOMMENDATIONS o 0o o o o

CONCLUSIONS AND RECOMMENDED GUIDELINES
DRAWN FROM THE STUDY FOR IMPLEMENTATION,

-

@

IMPLEMENTATION OF THE METRIC SYSTEM IN SCHOOLS

A, Conclusions on Implementation e o o o o

B. Recommended Guidelines on Implementation

TEACHER IN-SERVICE FOR PREPARATION IN

TEACHING THE METRIC S

YSTEM

(] @ @ @ ] (] @ -]

A, Conclusions on In-Service Programs o o

B. Recommended Guidelines for In-Service

Programs o o o

-3 @ @ @

[} @ [4 -] e ° @ @

PUBLISHING AND SELECTING TEXTBOOKS DURING

THE CONVERSION PERIOD

© ©

@ @ 4 @ @ [ -] L4

A. Conclusions on Publishing and Selecting

Textbooks o o o

] -4 L4 (>4

-] @ -4 @ o =] @ @

B. Recommended Guidelines on Publishing and

Selecting Textbook

8 o o

@ =] -] @ (4 ] -4 e

INSTRUCTIONAL APPROACHES FOR TEACHING

THE METRIC SYSTEM

@ @ @ @

@ @ 124 @ @ [ [ -]

©

-4

viii

9L

104

104
107
110

111

111
112
112
115

117
117

120

121

121

122

124




VI.
VIT.

A,

Conclusions on Instructional Approaches

B. Recommended Guidelines on Instructional

App?OaCh@s ¢ © ¢ © © o 6 © e o © o
AREAS FOR FURTHER STUDY 6 e o o o o o
SUMMARY e © © © © © © ¢ o © o © & © o

BIBLIOGRAPHY OF RESEARCH © 0 06 06 o o o o o o

A PPEND IX -] (4 ° @ 4 @ L4 @ -4 o @ -] @ © L4 @ -] -3

A,
B,

Co

D,
E,

Ge
He
I.
Jo
Ko

Lo
M.

List of Metric Prefixes and Their Symbols

Metrication Board Steering Committee For
Education and Industrial Training: Terms
of Reference 6 ©¢ 6 © @ © © 06 o 6 o © o

List of Cassette Tapes of the Interviews
Held in England 6 6 6 o o 6 6 6 o o o

Metrication Board: Terms of Reference
Membership and Representation on the

Committee to Study and Introduce the
Metric System in Manitoba Schools o o

-} ]

(-] -3

List of Articles Reviewed by the Committee

to Study and Introduce the Metric System
Manitoba Schools During the Fall 1971 .

List of Videotapes Viewed s s 0 o o o
List of Films Viewed 6 6 6 o 8 o o o
Activities for the Metric Workshop o o
Letter to Superintendents of Schools o
Detailed Outline for Two Day Regional

In=-Service to Train Resource Teachers

to Teach the Metric System e o o o o

Evalua%ion Sheets @ -3 L] L] @ o -] @ @ @

Proposal Concerning Phases for the Costs
of Implementation on the Metric System
into Manitoba Schools 6 6 o o o o o o

in

-4 @

@ 3

ix

124

126
127
128

130
138
138
139
140
11

143

145
147
148
149
184

188
194

196




CHAPTER ONE

BACKGROUND TO THE PROBLEM

I. PURPOSE

With the introduction of the White Paper on Metric

Conversion in Canada, January 1970, the Federal Government

began the process of eventual adoption of the metric system
in Canada. The White Paper says adoption of metrication i=
"ultimately inevitable and desirable for Canada@"l

A person may well ask why should Canada becoms
involved in the confusion of changing over to the metric
system of measurement when on the surface the present
system appears quite adequate, ., . after all has Canada not
reached the present standard of living through the use of
the imperial measurements? Persons involved in the
promotion of the process of conversion to the metric system
are often faced with questions such as:

"Why is the change necessary?”

"Is our present system of measurement not adequate?”

lGovernment of Canada, White Paper on Metric
Conversion in Canada, (Ottawa: Department of industry,
Trade and Commerce, January 1970), p. 5,




"Is the metric system that much of an improvement
over the present system to warrant the costly
change?™

"What are the advantages of the metric system?®

"Isn't the metric syvstem very difficult to learn?”

The above questions are asked by people who have
little or no familiarity with the metric system. The
persons who are familiar with the metric system are not
nearly as apprehensive about the conversion and make
comments such as:

"It's about time Canada changed over."

"The metric system is so simple and easy to use."

"Science has always used the metric system.®

The changeover from the imperial system to the metric
system of measurement will affect everyone living in
Canada. Naturally, the affect will be greater for some
people than for others,

One group of people who will be especially affacted
will be the teachers of geography.

The primary purpose of this study is to identify
specific areas of concern for the geography teacher when
the changeover from the imperial to the metric system of
measurement occurs, however, consideration will be given to
areas of general concern for other teaching areas as well,
The secondary purpose of the study is to provide speciiic
guidelines in preparation for going metric for the

geography teacher as well as general guidelines for other

teachers.




IT. SETTING

The provincial government of Manitoba followed the
footsteps of the Federal Government in issuing a White
Paper1 on Metric Conversion which basically supported the
changeover. It announced a program to facilitate the
introduction of the metric system as part of a coordinated,
phased system for the nation. The Manitoba policy stated,
#It is the intention of the Manitoba government to
accomplish this transition in such a way that they
(Manitobans) are more ready than the rest of Canadians to
make the change to the metric system,"2

The provincial government supported the following

principles laid down in the Federal White Paper:3

The use of the metric system for all measurement
purposes required under legislation;

Encouragement of the planning in the public and
private sectors at the lowest possible cost;

Dissemination of metric information to the general
public particularly where it will have maximum
educational impact at the lowest possible cost; and

lGovernment of Manitoba, White Paper on Metric

Conversion, (Winnipeg: Department of Industry and Commerce,
ovember 1971).

2Government of Manitoba, News Service, (Winnipeg:
Services Branch, March 2, 1973), p. 2.

31bid, p. 2.




Close consultation between provincial officials and

the business community on the timing of changes

which are most appropriate to each individual sector

of the provincial economy.

As a result of the Manitoba government policy, the
Curriculum Branch of the Department of Education established
the Committee for the Study and Introduction of the Metric
System in Manitoba Schools,l The Committee consisted of
representatives from industry and commerce, universities,
community colleges, business and vocational education,
faculties of education, mathematics and science education,
the social sciences, physical education, and home economics,

The Committee met for the first time in September
1971 with the responsibility of developing guidelines and
programs to assist students and adults to "think metric®
in preparation for the changeover to the metric system,

The general frame of reference for the Committee was
contained in the following criteria:?

to study the current developments in Canada and other

countries respecting the introduction of metrication

in school education;

to set up guidelines for instructional input necessary
for introducing the metric system in Manitoba schools;

lin the summer of 1971.

2pepartment of Education memo mailed to members of”
the Committee for the Study and Introduction of the Metric
System in Manitoba, June 22, 1971,




to prepare a brochure outlining to administrators
and teachers suggestions for the introduction,
development, and application of the metric system in
con%unction with all existing school programs K-12
inclusive;

to identify, annotate, and list in the brochure
various print and non-print materials suitable for
teaching the metric system; and

to set up guidelines for the development and imp-
lementation of an adult program in the metric system.,

The Committee developed these criteria in broad terms
rather than identifying them only with a specific sub ject
or subject areas,

The writer has represented the interests of social
sclence teachers of Manitoba on this Committee since its

first meeting in September 1971,

III. SIGNIFICANCE OF PROBLEM

A, Statement of the Problem

This study materialized as a result of the writer's
involvement on the Department of Education Committee for
the Study and Introduction of the Metric Syétem in Manitoba
Schools., As a Committee member, representing the interests
of social science teachers, the writer realized early in
the history of this Committee that there was very little
research of any kind about the implication for the social
science teachers with the introduction of the metric
system. Indeed, initially the Committee's feeling may
well have been that the social science teachers would not

really be much affected by the changeover. However, as a




geography teacher, the writer realized that the imp-

lications for geography teachers would be substantial once
the changeover became reality. The implications for other
social science teachers would not be nearly as pronounced.

It was the lack of research and literature in this

field that prompted this study to:

i. Identify specific implication for geography
teachers, as well as general implications for
other teachers when the changeover occurs; and

ii. Recommend guidelines for educators in general,
as well as guidelines for geography teachers
specifically, in the areas of:

a, implementing the metric system in schools;
b, preparing teacher in-=service programs;
¢, publishing and selecting textbooks; and

d. outlining classroom instructional approaches.

B. General Implications of Going Metric

For many people the change to the metric system will
require learning and adopting a new language of measurement.
The whole idea of eradicating a system of measurement used
until now and replacing it with a new system will be a
majof undertaking in itself. The sense of judgement of
what a metre length, litre capacity, or a kilogram mass
really is requires an effort on the part of the individuval
just being introduced to these units. A total new sense of
Jjudgement must be acquired - it is not adequate to simply
convert from the imperial system to the metric equivalent.

What one needs to learn is the new system itself - the




ability to think in terms of the metre length, litre
capacity, and kilogram mass as measurements themselves and
not in relationship to imperial units. This process of
"thinking metric” will be the most difficult aspect of
adopting a new system of measurement. To eliminate the ten=-
dency to think in terms of the imperial system and then
convert to the metric will require a major effort on the
part of those people who want to become proficient in the
metric system.

The degree to which one can think metric may be
determined by the ease with which one can answer questions
such as the following:

How tall are you in centimetres?

How long is that room in metres?

How far is it from your home to the University in
kilometres?

What is the average annual rainfall of Winnipeg in
millimetres?

How many millilitres are there in this glass?

What is the outside temperature in degrees Celsius?

These questions may be thought to be rather unfair
because of the use of degrees Celsius, precipitation in
millimetres and distance in kilometres, etc. but that is
Jjust the point; until a person is ready to accept metric
measures and has a reasonably accurate sense of judgment
about them in day to day life, one has not begun to
think metric.

The disappearance of terms such as inch, foot, yard,




rod, mile, ounce, pint, quart, gallon, bushel, barrel,
paund; acre, horsepower, square mile, miles per hour,
pounds per square inch, Fahrenheit and the introduction

of terms such as millimetre, centimetre, metre, kilometre,
litre, millilitre, gram, kilogram, square kilometre, degree
Celsius etec, will require a new orientation to measure-
ment.

The effect of metrication in schools will vary
considerably from subject to subject. Language teaching
will be largely unaffected and the history instructor will
not be much affected either. In Science, metric measures
have long been used'and the change will be one of adopting
the 3T units and will not constitute a major change. The
mathematics teacher, concerned primarily with technique
and method, will be able to adopt the metric system without
serious difficulty once the textbooks have been issued in
the new system of measurement; indeed calculations may be
simplified. The teacher of primary children will be con-
fronted with a2 whole new system of measurement and will
have to have a thorough understanding of the metric system,
It is here that the system of measurement is introduced to
the child.,

The geography instructor will be affected perhaps as
much as any other when the changeover occurs. Changes in
expressing temperature, precipitation amounts, snowfall
recordings, wind velocities, distances, land areas, map
scales, statistics, etc. are some examples which will

directly concern the teacher of geography,




C. Specific Implications for Geography Teachers During

Metric Conversion

The adoption of the new measurement language will
significantly affect measurement units and statistical
information facing the teacher in the field of geography.
Not only will the geography teacher have to be familiar
with the new units in the sense that he can use them but he
will have to be able to think in the metric language of
measurement. This can be illustrated with several
examples:

i. With reference to maps, atlases and globes the
change will occur in the expression of:

scales

distances

elevations

contour intervals
size of countries
population densities
statistics involving measurement
isotherms

isohyets

isobars

acerage

6 8 8 8 8 0 8 0 &0 ¢

ii. The following are examples of weather and
climatic information which will be expressed in
metric units.

- common dally, monthly, yearly temperatures

= relationship of temperature to climatic
regions

= relationship of temperature to latitude and
elevation

= isotherms, isohyets, isobars

- relationship of climatic region with
temperature, precipitation, and elevation

- daily, montﬁly, yearly recorded
precipitation

= snowfall recordings

- relationship of amount of precipitation
with bushels per acre

= wind velocity




es

iii. The

10

pressure readings
information recorded on climatic graphs

change to the metric system will change

those definitions and statistics where some
form of measurement is used. The following

are

i 8 8 3
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some examples.

troposphere

gtratosphere

ionosphere

normal lapse rate

adiabatic lapse rate

ma jor cloud types (defined in part by
altitude) ,
climatic regions (defined largely by
temperature and precipitation)
mountains, hills

relief

land area (from acre to hectare)
crop yleld (from acre to hectare and bushel to
kilograms)

"gallons" per capita

horsepower

farm size

continental shelf

densities of population

s0il horizons

nutrition

river flows

ive. A new orientation will be required in the
extremes often used for comparison purposes.

The

800 8 8 @ 8

]
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following are such examples:

highest mountain

deepest part of the ocean

greatest amount of rainfall
coldest temperature

highest temperature

size of largest continent, country,
province, etc,

longest river

greatest density of population




The kind of change facing the geography teacher can

be illustrated by selecting a section from a present Crade

XI geography textbook, Elements of Geograghye1

#Yields of 40 bushels per acre are average for China
and Japan; . . . the average yield in India; . . ., is
only 14 bushels per acre, . . . average yield of wheat
in the United §tates, which is 15 bushels per acre.

o o o rice must be grown in areas where the average

temperature is above 70°F., ., . . for rice must be

flooded to a depth of nches ., . o an annual total
of at least 60 inches Ts required.”

Fach of the underlined measurements will be expressed
in metric units;, which is just an example of the kind of
change which will occur throughout this textbook as well as
any other geography book,

Because of the change in the language of measurement,
the geography teacher will undoubtedly face initial
difficulties when textbooks using the metric system are
introduced. Also, well known reference books will become
outdated wherever reference to some form of measurement is
made. The store of basic information which has been
gathered slowly over many years will have to be replaced
with metric equivalents when the new system of measurement
is introduced.

To investigate the problem in greater depth, as well

as to clarify and consolidate the writer's own thoughts

and views, a fact-finding visit to Britain was carried out

Lj.M. Smythe, C.G. Brown, E.H, Fors, Elements of
Geography, (Toronto: MacMillan of Canada, 19647, pp. 357-
358,
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from November 8-20, 1973, during which time several
educators were interviewed on the problem outlined. This
aspect of the research is developed in Chapter ITI.

The information obtained from the writer's own
involvement and experiences on the Committee to Study and
Introduce the Metric System in Manitoba Schools during the
past two and one-half years, which is developed in Chapter
IV, as well as the visit to Britain should prove of value
to geography teachers. It should be helpful in assisting
curriculum developers and planners, textbook publishers,
teacher training institutes, teacher in-service groups and
geography teachers in planning for the overall change to
the metric systeml in a more systematic and efficient

manner.
IV. DELIMITATIONS

This study included only the research literature
from Canada, the United States, and Britain. No attempt
was made to study the developments in countries such as
Australia_or New Zealand because in these éountries the
development of metrication was at about the same stage as

in C&ﬁadaoz The writer selected these three countries

1sz system,

2SeMe Gossage, Target Dates for Metric Conversion in
Canada, (Presented to Minister's Advisory Council,
September 19, 1973), p. 23,
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as references because they were all in a somewhat different
position with regard to going metric and also because of
their influence on Canada,

Britain officially began the process of going metric
in 1965 and was scheduled to be completed by 1975. However,
the process will take somewhat longeral Canada officially
began the process in 1970 and is scheduled to be completed
by 1980, while the United States has not yet made an
official statement about going metric but unofficially the
process is progressing at about the same rate as in Canada,

Reference to the American metric experience was made
only to the extent that literature was available and no
attempt was made to study in depth what was happening in
specific schools in the field of geography with regard to
metrication.

The British metric experience in education, however,
was emphasized because the process has been developing
there for several years. The implications, implementation
procedures, and guidelines were re-inforced from the
experience in Britain or were initiated from the
investipgation there,

The findings of this study must be evaluated in terms

of the following context:

11bid , p. 2.




i.

ii.

iii.,

et

The almost total lack of available research

literature in this field at the time of writing.

A

visit to Britain between & - 20 November 1973

during which time the writer interviewed the

following people and recorded their statements.

A Science Fducation Officer of British Council

The Executive Secretary Assistant of the Associe-
ation for Science Fducation in Britain

The Headmistress of Saint Philip Roman Catholic
School in Hatfield '

The Director of Education and Industrial Training
of the Metrication Board

A Senior Inspector of the Department of Education
and Science

A Geography teacher, presently employed with
Schools Council on a geography project, also
author of several recent geography books

The Geography Department Head of Eltham Green
composite High School

The Managing Director of Heinemann Educational
Books, a publisher directly involved with school
textbooks

A senior representative from John Murray Publishing

company Limited who had previously been on a
Metrication Board Committee

Several teachers as well as a few people from the
general public who were interested in metrication

The writer's own involvement and experience on the

Committee to Study and Introduce the Metric System

in Manitoba Schools between September 1971 and

January 197k,

<z

This involvement included 21 full day Committec
meeting, 14 one-half day experimental metric
workshops for adults during the development of ar
adult program to introduce the metric system, a=




well as 5 two-day metric workshops for preparing
resource teachers from various School Divisions in
Manitoba. The writer's involvment also included
writing the article "Think Metric Now"™ in the June
1972, Curriculum Bulletin,l and compiling and
writing the original manuscript for the Department
of Education pgblication, Introduction to the
Metric System.

Even though this study is directed to geography
teachers, it is also directed to educators in general who
are associated with the school system., The process and
preparation for metrication is similar for most teachers -
the difference being only in the degree of preparedness,

To that extent this study is relevant to them as well,
V. LIMITATIONS

A limitation of this study may be that the number of
interviews in England had to be restricted because of lack
of time. Because the educational system in England is the
responsibility of Local Education Authorities the difference
between a school in one Authority may be quite different
from a school in another Authority. It was not possible
for the writer to visit the various Local Education
Authorities. However, the writer feels that the general
picture throughout England would be very much as presented
in this paper,

ljohn R. Lohrenz, "Think Metric Now", Curriculum
Bulletin, (Manitoba: Department of Education, June 1972),
vole. 6, no. L4, pp. 10=14,

2Committee for the Study and Introduction of the Metric
System in Manitoba Schools, Introduction to the Metric
System, (Manitoba: Department of HKducation, 1973), P. 87.
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VI. DEFINITION OF TERMS

The following terms, when used in this study have the

meanings indicated.

1,

2,

3.

Metrication - the process of rFoing metric, a word

recently coined in Britain.

"Think Metric” - the ability to think directly in

metric units of measurement without first converting
to the imperial system of units, and then seeing or
feeling the measurement in terms of the imperial
measurement . .
8I - Systéme International d'Unitésl (International
System of Units) was adopted by the Eleventh
Conference of General Weights and Measures in 1960.
The coherent units are designated "SI" units. The
International System of Units is based on the
following seven independent units and the two supple=
mentary units:

metre (m) for length measurement

kilogram (kg) for mass measurement

second (s) for time measurement

ampere (4) for electrical current
measurement

kelvin (K) for temperature measurement

lcanadian Standards Association, Metric Practice

Guide, (Rexdale, Ontario: Canadian Standards Association,

1973]

s Pe 9o
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candela (ed) for luminous intensity
measurement

mole (mol) for amount of substance
: measurement

Supplementary Units:
radian (rad) for plane angle measurement
steradian (sr) for solid angle measurement
The International System of Units is the first
complete, internationally harmonized system of
compatible scientific measurement units,t

4, Imperial Units -~ the present units of measurement

used in Canada.

5. Metric Commission - a commission consisting of

commissioners from all across Canada established to
promote an overall plan for conversion to the
international System of Units. The Metric
Commission advises the Minister of Industry, Trade
and Commerce on plans for conversion. It initiates,
coordinates, and undertakes investigations, surveys

and studies to metric conversion.

lNote: for the measure of angles, the traditional 90
degree angle was called a grade. It was divided into
decigrades, centigrades, and milligrades. (It is for this
reason that the term Centigrade as applied to temperature,
is incorrect. It is more properly called Celsius, after
the Swedish scientist Anders Celsius who created that
particular temperature scale). The renaming of angles
never caught on, however, due to the cumbersome fractions
involved.




foud

6., General Conference of Weights and Measurest- this

Conference is an international treaty organization,
established by the Treaty of the Metre in 1875,
Canada and the governments of over forty nations are

members of this Conference,

VII. SUMMARY

This chapter stated the purpose of the study, namely,
to identify specific implications for geography teachers
with the introduction of the metric system and to recommend
guldelines in preparation for metric conversion. It oute
lines governmental action with regard to passing White
Papers on metric conversion and described the establishment
of the Manitoba Committee for the Study and Introduction of
the Metric System in Manitoba Schools. It stated the
problem to be studied and described general implications of
going metric as well as specific implications for geography
teachers. The chapter indicated the delimitations of the |
study and also defined the meaning of several terms used in
the study.

The following chapter reviews Canadian, American and
British literature related to the study. It also reviews
the history, advantages, and present world status of the
metric system as well as indicating broad metric develop-

ments in Canada, the United States and Britain.

lyeets every four years. Last meeting held in 1971.




CHAPTER TWO
REVIEW OF LITERATURE AND RELATED INFORMATION
I. RELATED RESEARCH

In reviewing the literature related to the study out-
lined in Chapter I, Canadian, American, and British articles
from journals, magazines, and government publications, were
researchedol Even though these articles were related in
some degree to this study, only one, "Metrication in
Geography,W2 deals more specifically with the topic being
researched in this paper. The article was limited to
outlining a number of problems facing the British geography
teacher with the change from imperial to metric measursement .
The article also briefly reviewed the history of measurement
in Fngland to the development of the International System of
Units. The article, however, did not include teacher in-
service, teaching techniques, or guidelines for the teacher

in preparation for the metric changeover.

lsee Bibliography, p. 130,

ZJ,Ae Morris, "Metrication in Geography,” Geography
(Janu&ry 1970)3 PP, 1=15.
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There was, to the writer's knowledge, no Canadian,
American, or British literature, which dealt directly with
the study attempted in this paper.

The few books on metrication that were available were
quite general and did not really concern themselves with the
educational aspect of going metric, except in a short
chapter or so.

Going Metric: Implications for Secondary Sch00189l

a curriculum paper prepared by a consultative committee of
the Scottish Fducation Department, contains a small section
on the implications for geography. This article makes
reference to the changes which will occur in mapping,
distances, area, river flows, temperature, rainfall,
nutrition, and crop yields but makes no references to
teacher preparation for metrication.

A useful publication for studying problems of

education in general was the U.3. Metric Study Interim

Report: Fducation.? This publication presented: (a) the

educational advantages and disadvantages of both the metric
and the customary systems of units; (b) the current usags

of metric measurements in American schools, and trends in

1lscottish Education Department, Going Metric: Impli-
cations for Secondary Schools, (Edinburgh: Her Ma jesty's
Stationery Oifice, 1968), reprinted 1969, pp, 6-8,

2United States Department of Commerce, U.S, Metric

Study Interim Report: Education, (Washington: United Statec
Government Printing Ofl] 1971), pp. vii and 203,
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that usage; {¢) the ways in which education would have to
change as the United States accomodates to increased world-
wide use of the metric system, under a planned national
program or without such a program; {(d) recommendations for
ways in which to take best advantage of the changes., Even
though this publication did not deal specifically with the
study of this paper it nevertheless did help in formulating
some procedures for implementation, implications of that
procedure, and guidelines for teacher preparation.

. Another book, M@trication,l did include one chapter

entitled "Metrication and the Teacher" in which the author
rationalized the change from the archaic imperial units

to the universal metric units. The chapter, however, did
not enlighten one to any great extent on the study
attempted in this paper, even though it was an excellent
book on the various topics dealing with metrication.

In February 1969, M.0. Murphy and M.A. Polzin pub=
lished "A Review of the Research Studies oﬁ’the Teaching of
the Metric System"z in which the authors reviewed the
research studies on the teaching of the metric system and

measurement. One of the conclusions the authors drew from

lFawa Kellaway, ede Metrication, (London: Penguin
Books Limited, 1968). p., 12k,

2M.0. Murphy and M.A., Polzin, "A Review of the Research
Studies on the Teaching of the Metric System," Journal of
Educational Research, (February 1969), vol. 62, no. 6,
pp. 267=270,
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their study was that relatively few research studies in the
area of measurement and the metric system have been con-
ducted.

The writer reviewed recent educational journal
articles related to instruction and in-service to help in

formulating the think metricl concept. As will be seen

later, the articles are re-enforced by the comments made
by the educators who were interviewed in FEngland. 1In the
article entitled, "Teaching Children to Think Metric"? we
read:

"Unfortunately, the approach often used to teach the
metric system - conversion from the metric system to
the English system and vice versa - promotes confus-
ion and dislike for the only common measurement
system whose_ components are meaningfully related to
each other."3

In this article a student activity approach to teaching the
metric system is described by a grade four classroom
teacher. A significant quotation of the description
follows:

", o« o« They first estimated the measurement . o »

and then performed the measurement. . . . Estim-

ation acted as a motivation for accuracy in that

the boys and girls wanted to check their guesses.

- o o They also seemed to enjoy the chance to guess
the answer before verifying their estimates.

1see definition p. 16, Also pp. 6-8,

2G.W. Bright and C, Jones, "Teaching Children to
Think Metric," Today's Education, (April 1973), pp. 16-19,

3

Ibide 9 Po 160
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o o o Estimation practice seems to have several con-
sequences., It helps develop the concepts of multiples
of numbers, especially multiples of powers of 10,
Further, it may aid the growth of mental concepts of
spatial visualizations. It certainly does force
cgildren to Take visual comparisons among dimensions
of objects."

The article concludes with:

"Experience with the units will breed familiarity
with the actual sizes of the respective units, and it
is this familiarity that allows people to make a
smooth transition to the metric system. This
familiar%ty, in turn will free people to THINK
METRIC."

In another article, "The MeterStick"9 a teacher

writes:

"I remember how I dreaded the metric system all
through high school and college. But then, as I
recall, I never once experienced the metric system,
It was always rote memory of conversion and solving
meaningless problems. . . . We were never given any
reason for having to learn the metric system., It
was in the curriculum and it had to be covered."3

The teacher has changed this approach and in its place
describes an alternative method of learning:

" ¢« o o We labeled doors, walls, windows. Things we
couldn’t label like the playground, school bus, and
sidewalks we put on a chart. We had an olympic event
and measured results of running and jumping by the
metric system. We marked a path of a kilometer on
the glayground and let those who were athletic run

7

ite

1Tbid., p. 18-19. 2Ibid., p. 19.

38.G. Sheffield, "The Meter Stick," Science and
¢hild, (March 1973), p. 22,

bIbid,, p. 23-24,
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In the article "Going Metric in Hawaii"l the authors
write:

"o o o AS we teach the program, two facts are be-
coming increasingly apparent., First the children
thoroughly enjoy measurement activities and are
gradually discovering the properties of the metric
system., Having had extensive experience with the
treatment of measurement in conventional programs,
we are very pleased and excited about an activity
approach to teaching measurement. Our experiences
have convinced us that measurement should not, and
in fact cannot, be t'taught', Learning to measure
is a gradual process related to the personal
experiences of each learner."

Fred J. Helgren in an article, "Schools are Going
Metric"3 writes that in the past "schools approached the
use of the metric system in a way that gave it little
encouragement.” He indicates that the following are some
of the poorly conceived practices:%

1, Metric measure was not studied as a system by itself.

2, People were not taught to THINK METRIC.

3. Textbooks often contained only a single unit on the
system, and problems were merely conversion from one
system to the other,

4L, The unit on the metric system was frequently at the
end of the textbook. As a result, it was seldom

taught. Teachers had little knowiedge of the systenm,
and it was omitted because of lack of time.

1Irv. King and Nancy Whitman, "Going Metric in Hawaii,®
The Arithmetic Teacher, (April 1973), pp. 258=260,

2Ibid., po 259,

3Fred J. Helgren, ™Schools are Going Metric," The
Arithmetic Teacher, (April 1973), pp. 265-267.

kivid., p. 265,
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Even though the above comments are directed to the
educators in the United Stétes9 the situation in Canada is
probably very similar. The author also indicates what
should be done in the field of education to go metric.l

1. Teach the metric system by itself so that teachers
and pupils learn to think in this language of
measure., DO not try to learn or teach the metric
system through conversion problems, and do not try
to learn conversion factors. Learn the metric
system by itself., THINK METRIC.

2, Change mathematics and science textbooks so that
only metric units of measure are used.

3. Select one member of the faculty to be the metric
authority for the school. He can get the information
and materials necessary to enable the school to go
metric,

L. Teach the metric system to all prospective teachers,
for the change to the new system is not just a
mathematics or science project.,

In the article, "Experiences for Metric Mission-
aries"? the author points out that:

"The initial emphasis in instruction should be
placed on teaching the fundamental units - metre,
gram, and litre - and the prefixes that indicate
the multiple and submultiple of ten.'3

The authcr also continues with:

"o o o assignments could include making measurements
of parts of buildings, or items in and around the
house, and finding perimeters, areas, and volumes

in metric measurement."” '

lIbide, pe 2666

2Lottie Viets, "Experiences for Metric Missionaries,®
The Arithmetic Teacher, (April 1973), p.269-273,

3Tbid., p. 269 bIbid., p. 272,




26

In the author's review of the "U.S. Metric Study
Interim Report on Education™, Lewis M, Branscomb reports:l

"Students in U.S. schools are not taught to ‘think
metric’, If they encounter the metric system of
measurement at all, it is in connection with science
and math classes. Even there, experience with the
metric system is cursory and fades soon after the
course is completed. Education today simply does
not give students a sense of metric measure to take
into the world and use, . . , There is no attempt to
make the understanding and use of the system
instinctive,n?

The U.S. Metric Study3 makes the following comment
about teaching measurement: ‘

"o o o measurement should not and really cannot be
"taught’ through a series of planned lessons.
Learning to measure (especially in a relatively un-
familiar system) is a gradual process related to

each child's experiences. Until a child has had the
opportunity to experience in concrete, comparative
terms what a gram and a kilogram, or a centimeter and
a meter are, the term ' five centimeters plus seven
centimeters' is meaningless to him. Again it is much
like learning a new language., We have discovered
that we cannot teach a new language (which the metric
system really is) by teaching the vocabulary and
grammar of this language. The most effective way to
learn the new lanpguage is to use it in meaningful,
everyday oral expressions. So too with the metric
language, children will learn it best if it is not
"taught' but experienced and used in some activity in
the context of situations in which a child is
actively involved."

1Lewis M. Branscomb, "The U.S. Metric Study,” The
Science Teacher, (November 1971), pp., 5862,

21bid., p. 58.

3United 3tates Department of Commerce, U.S., Metric
Study Interim Report: Education, (Washington: United States
Government Printing Office, 1971).

bTbid., p. 51.
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It is in the context of the above information that
in-service programs should be planned and developed. The
U.S. Metric Study on Education emphasizes that in-service
training should be strongly activity based because
"teachers generally teach as they are taught@"l The
article "Going Metric in Hawaii"® states that in addition
to teaching the metric system of measurement, the in-
service should also "stress the teaching strategies of an
activity approach to learning."3 Tt also states that:

"We believe that a . . . workshop, which actively

involves teachers in estimation and measurement

activities, can adequately prepare teachers for the

task of teaching the metric system."k

The article, "Are You Measuring Up to Metricm)
points out:

"One major concern is the in-service training of

elementary school teachers, and it is pointed out

that the emphasis should be in thg demonstration of

teaching strategies and tactics.”

The conclusions and guidelines from the literature
that has been reviewed are developed in Chapter V.

The writer is not aware of any studies made in Man-

itoba, other parts of Canada, the United States or Britain,

of the problem under investipation in this study.

1

2Irva King and Nancy Whitman, "Going Metric in Hawaii,"
The Arithmetic Teacher, (April 1973), pp. 257=260.

3Ibid., p. 258,  4Ibid., p. 259,

Michael T. Irving, "Are You Measuring Up to Metric?®
School Progress, (December 1972), pp. 22-23.

61bid., p. 23e

Ibid., p. 51
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IT. A BRIEF HISTORICAL REVIEW OF THE DEVELOPMENT OF
THE METRIC SYSTEM TO THE PRESENT INTERNATIONAL
SYSTEM OF UNITS (SI)

The metric system dates back to the sixteenth century
when the Flemish mathematician Simon Stevin published an
arithmetical theory concerning decimal fractions, and this
event, together with his proposal for a decimal system of
measurement, virtually laid the foundations for the metrie
system. However, it was not until 1791, when twelve
members of the French Academy of Sciences were appointed to
establish a decimal system based on the real world, that
the metric system was actually created. Because the
decimal system of numeration had proven to be easily
taught, a measuring system was selected with a decimal
basis. This new system used the base unit ten. 'All other
units were to be a multiple of ten of the base unit., This
system greatly simplified conversion from one unit to
another by either multiplying or dividing by a power of ten,

As a result of the committee's proposals, and the
increasing need for more accurate measurements to inves-
tigate and substantiate scientific theories, as well as the
need for international standards of measurement in com-
municating the results of research and study, the metre
and kilogram were enacted into law in France a few years
later. It took until 1840 though, before these units were
in general use in France and other parts of Furope. It
was not until 1875, however, that the Treaty of the Metre
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was signed in Paris. The treaty established a General
Conference on Weights and Measures, which now is an
International Treaty Organization to which over forty
nations formally adhere, and which meets periodicallyl to
adopt new definitions. Over the years the General
Conference has steadily extended and refined the metric
system, In 1960 the Conference adopted its International
System Units - (Systéme International d'Unités) or SI which
is the universally recognized metric system in all
languages. The international system of measurement is the
first complete, internationally harmonized system of com-
patible scientific measurement units. It is based not only
on the metre, kilogram and second but also includes thermal,
electrical, mechanical and radiation units. For convenience

-1t 1s called the "international metric system." All modern
industrial nations assure the compatability of their
scientific measurement systems, at the highest levels of
precision, through international metric measurement
standards. At present SI rests on seven independent units
for measurement, and two supplementary units., SI derives
the units for all the quantities needed in science,
technology, and everyday life from these seven independent

units.?

lEvery four years with the last meeting in 1971,
2See p. 16,
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ITI. THE ADVANTAGES OF THE METRIC SYSTEM
OVER THE IMPERIAL SYSTEM

The most obvious virtue of the metric system is its
decimal nature., To convert from a smaller unit of measure
to a larger unit, it is necessary only to multiply by 10,
100, 1000, etc., and to convert from aylarger unit of
measure to a smaller unit it is necessary only to divide
by 10, 100, 1000, etc., This means that once a person
understands the basic unit of length measurement, the metre
for example, all other units of length measurement are
related to it by a multiple of 10. Similarly, if you
understand the basic unit of capacity measurement, the
litre, all other capacity measurements are related to the
litre by a multiple of 10. This greatly simplifies the
whole system of measurement because it eliminates mem-
orizing a great number of conversion figures which are so
very necessary in the imperial system. The following
quotation, taken from the Twentieth Yearbook of the
National Council of Teachers of Mathematics, sums up the
apparent reason for world-wide acceptance of the metric
system of measurement.

"From the point of view of teaching and learning it

would not be easy to design a more difficult system

than the present English 3{stem; in contrast, it

would seem almost impossible to design 3 system more
easily learned than the metric system."

1Beloit Tool Corporation, Discover Why Metries,
(Roscoe, Illinois: Swani Publishing Company, 1972), P. 17
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A second advantage the metric system has over the

imperial system is that for everyday usage a person will

have to learn only three basic units of measurement and

their prefixes instead of the dozens of units that are

required in the imperial system. The three basic units are:
metre - for measuring length

gram - for measuring mass

litre - for measuring capacity

Once a person has a feeling and understanding of each
of these basic units all that is necessary then is to learn
the prefixes and their meaning to understand and use the
metric system,

In the metric system then, the value of the basic
unit is chahged simply by placing a prefix in front of it.
With the three basic units: metre, litre, and gram, the
prefixes: "kilo,™ "hecto," "deca,"™ "deci," "centi,"”
"milli,” etc.,, will change the quantity of the basic unit
by a multiple of ten. Some prefixes are used more commonly
than others., Usually multiples of 1000 of the basic unit
are preferred. To illustrate:l

- kilo (thousands 183)
Greek prefixes =  hecto (hundredi)lo )

- deca (tens 10
Basic Unit - no prefix (one 1)
- deci (tenths 10-1)

Latin prefixes - centi (hundredths 10”2%
- milli (thousandths 10-3)

1A11 prefixes have not been shown here. See
Appendix A for complete list, p. 138,
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If length measurement is expressed in relationship
to the basic unit - the metre,l then:

1000 metres - 1 kilometre
100 metres = 1 hectometre

10 metres - 1 decametre
1 metre - 10 decimetres
1 metre - 100 centimetres

1 metre - 1000 millimetres

Similarly, if capacity measurement is expressed in
relationship to the basic unit - the litre,? then:
1000 litres = 1 kilolitre
100 litres = 1 hectolitre
10 litres = 1 decalitre
1l litre - 10 decilitres

1 litre - 100 centilitres
1 litre - 1000 millilitres

Similarly, if mass measurement is expressed in
relationship to the basic unit = the gram93 then:
1000 grams = 1 kilogram

100 grams - 1 hectogram
10 grams = 1 decagram

1 gram - 10 decigrams
1 gram - 100 centigrams
1 gram = 1000 milligrams

1The common units for length measurement are
kilometre, metre, centimetre, and millimetre.

2The common units for capaclty measurement are litre
and millilitre. The kilolitre is used for large tank
containers,

3In the SI, the gram unit of mass proved to be too
small for practical application, therefore, the kilogram
has been officially designated as the standard unit for
mass.,

The common units for mass measurement are kilogram,




33

A third major advantage of the metric system is that
the three basic units, metre, litre, and gram, are all
related. The litre as well as the kilogram are defined in
relation to the metre. By definition a litre is simply a
container which holds 1000 cm3, (a cube 10 cm by 10 em by
10 cm which is one tenth of a metre on each side). A kiloe
gram is simply the mass of 1000 em3 (a litre) of distilled
water at its greatest density, 4°C, Similarly, a milli-
litre is simply a container which holds 1 cm3 (a cube 1 cm
by 1 cm by 1 cm) and a gram is the mass of 1 cm3 of water
at 4°C,

A fourth advantage of the metric system is that the
whole system is coherent. That is, the product or quotient
of any two or more base units is the derived unit of the
resultant quantity. It eliminates many of the numerical
factors that enter into present calculations and greatly
simplifies conversion from one technology to another,

Whereas ST derives the units for all the quantities
needed in science, technology, and everyday life from the
seven base units, the imperial system has over eighty
denominate units of measure which are haphazard and

illogical in their relations one to another,

gram, milligram, also ton (1000 kilograms).
The metric system distinguishes between mass and
welght by using different units. Mass is measured in kilc.

gr%?s but weight is measured in newtons. Weight is
efindd as the pull of gravity between two objécts and can

be O, (in space for example) while mass remains the same
throughout the universe,
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Another advantage with the adoption of the metric
system is that many awkward proper and improper fractions,
numerators, least common denominators, greatest common
divisors, and mixed numbers will receive much less emphasis
with the greater stress on the decimal systeme1 This no
doubt will simplify calculations greatly and make the whole

system more compatible with the computer,

IV. THE GROWTH AND PRESENT STATUS OF THE ADOPTION
OF THE METRIC SYSTEM IN THE COUNTRIES OF
THE WORLD WITH SPECIAL EMPHASIS ON
THE DEVELOPMENTS IN CANADA, THE
UNITED STATES AND BRITAIN

A. A Summary of World Developments

A major reason for the growth of the metric system?
is the advantage that it has over all other systems of
measurement in simplicity, efficiency, universality,
precision, coherence and logic.

Over 125 countries; colonies and protectorates of the
world have officially adopted or .are presently in the
process of adopting the metric system as their system of
measurement. This leaves only a few countries uncommitted

to a system of measurement that is rapidly becoming the

1a11 measurements in the metric system are recorded
in whole numbers or decimal fractions.

2See chart, p. 36,




universal language of measurement throughout the world.

The following map illustrates how close the world is to

a 8ingle measurement system, namely, the metric systemel

The present situation in the world is that over 90
percent of the population is using or converting to the
metric system and most of the remaining 10 percent is
seriously considering its usagee2 Countries have contin-
uously been adopting the metric system of measurement since

it was first devised., The chart on the following page

loutside of the United States, the only countries that
have not yet formally adopted the metric system are:
Barbados, Gambia, Jamaica, Liberia, Nauru, Sierra Lecraz,
Tonga, Yemen People's Democratic Republic. A total pop=-
ulation of under 10 million. Source: Metric Commission
First Report, (Ottawa: Information Canada, 1973), Po ke

ZA1most 9k percent of the world's population {(99.8
not counting the U.S.A.) is now on the metric system or
is converting to it.
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ADVANCE OF METRIC USAGE IN THE W@RLDl
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37

illustrates the continuous adoption of the metric system.

with 80 per cent of the world's trade being conducted
in the metric system, the need for Canada to adopt a
universal system of measurement has become urgent if Canada
is to maintain its position as one of the ma jor trading
nations of the world. Canada cannot afford to remain in
isolation from the world scene in commerce, industry and
science. Industry will benefit from improved trading
abilities and opportunities in improved world markets.
Canada must be prepared to supply its goods in the manner
that importing countries desire, which is more and more in

the metric system.

Be A Summary of Developments in Canada
As previously indicated Canada began the process of
adopting the metric system in 1970, the year in which the

Federal Government introduced the White Paper on Metric

Conversion. Included in the White Paper are the following

broad principles:l

1. The eventual adoption in Canadian usage of a single
coherent measurement system based on metric units
should be acknowledged as inevitable and in the
national interest.

2. This single system should come to be used for all
measurement purposes,

3. Planning and preparation in the public and private
sectors should be encouraged in such a manner as to

1Government of Canada, White Paper on Metric Conversion
in Canada,(Ottawa: Department of Industry, Trade and
Commerce, Januwary 1970), p. 8.
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achieve the maximum benefits at minimum cost to the
public, to industry, and to sovernment at all levels.

Although the metric system has been legal in Canada
since 1873 it was only in 1970 that the metric units began
to be used alongside the imperial svstem of measurement.

Also, 1in 1970, the Federal Government appointed a

1 to promote an overall plan for metric

Metric Commission
conversion., Under the Chairmanship of Stevenson M. Gossage,
the Metric Commission consisting of sixteen commissioners
from all across Canada reports to the Minister of Industry,
Trade, and Commerce. The Commission had its first meeting
in January 1972, The Commission may call upon officers and
employees of any department or agency of the Covernment of
Canada as necessary, or engage organizations or persons
having specialized or techhical knowledge, for advice and
agssistance.

The Commission is established to advise the Minister
of Industry, Trade, and Commerce on plans for conversion to
the (SI) metric system. It has initiated and will
coordinate and undertake investigations relating to metric
conversion.

It will prepare, in consultation and cooperation with
concerned parties, an overall program for conversion so

that the bemefits to the Canadian economy may be effected

lA Metric Commission Organization Chart is contained
in the Metric Commission First Report, (Ottawa: Information
canada, 1973), p. 10.
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to the best advantage and achieved at minimal cost. The
Commission will furnish, publish and disseminate infore
mation concerning conversion to the metric system and
advise the Minister on the need for legislation or any
other action required to facilitate conversion.

In order to carry out the conversion to the best
advantage, the Commission will require the cooperation of
all elements of the Canadian economy to develop an overall
plan that will cause the least difficulty and dislocation
to the different sectors. . . and produce the greatest net
benefit.

Eleven steering committees of the Metric Commission
have been formed and over two hundred national, industrial,
consumer,'service, labour trade, agricultural, professional,
and educational associations have been asked to establish
planning committees to study the impact of metric conversion
and to suggest a timetable most suitable to their sector.,
From such tentative plans, the Commission intends to develop,
in further cooperation with all areas of Canadian society,
an overall program for planned conversion that will ensure
the benefits while minimizing costs by adequate phasing.

Each steering committee will receive reports from all
of the organizations comprised in its sectors on all matters
concerning metric conversion. It shall review these reporits
and prepare an overall plan, for each of its sectors, to be
presented to the Metric Commission. It shall coordinate and

oversee the implementation of such sector plans that have
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been adopted by the Metric Commission.

The chart on the following page attempts to show the
structural organization of the process of metrication in
Canada. The sector committees are shown as being repre-
sentative of the individual industrial sectors that are
represented in the eleven steering committees, To date,
there are sixty sector committees whosgse representation
comes largely from the more than two hundred national
organizations,

The Metric Commission Steering Committees are shown
below:l

No. 1 Transportation, communications, electric power
No. 2 Iron and steel mills, metal fabricating, mach-
inery, shipbuilding, boatbuilding, motor vehicls,

truck, trailer and motor vehicle parts industry

No. 3 Electrical, electronics, aircraft and aircraflt
parts manu%acturers

No. 4 Mining and metallurgy, non-ferrous metals, non-
metallic minerals, oil, matural gas, chemicals,
rubber and plastics products industries

No. 5 Construction, engineers, architects, surveyors,
real estate

No. 6 Food, beverages, tobacco, packaging, agriculture,
grain handling, fishing, grocery trade

No, 7 Textiles, clothing, leather industries, trade
(hard and soft goods) and miscellaneous
rmanufacuring industries

No. 8 Forestry, wood, furniture, paper and allisd
manufacturing, printing and publishing

lyetric Commission, Metric Commission First Report,
(Ottawa: Information Canada, 1973), PP, 12=13.




No. 9 Consumers, services, labour organizations
No. 10 Information, education, training
No., 11 Federal Government departments
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lMetric Commlssion9 Bibliography, (Ottawa: Metric
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An aiternative chart is shown in the Metric
Commission, Metric Commission First Report, (Ottawa:
Information Canada, 1973), p. 12,
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Each Sector Committee is expected to come up with a
plan which suits its particular condition and needs. In
some cases four or five national organizations might be
involved in one individual Sector Committee. In other
cases a single association's metric conversion committee
might form the nucleus of the Sector Committee., FEach
Sector Committee is8 assigned to a specific Steering
Committee which coordinates the plans of the Sector
Committee working under it.. For example, Steering Come
mittee No. 10 has been assigned the area of education and

1 This Committee is under the chairmanship of

training.
Mr. Willis M. Hall, Assistant Director of Youth Educatiocn,
Department of FRducation, Halifax, Nova Scotia. Other
members of the committee represent the various bodies
interested in the problem of education and training. Th=
committee is responsible for coordinating plans in its
field and advising the Metric Commission how they fit inuo
the overall program. |

Fducation is, of course, a provincial responsibility.
It is up to the provincial Departments of Education to say
what will be taught. The Metric Commission can only
suggest and see that information on decisioné is made 28

widely available as possible,

lElementary and secondary schools, vocational centre: .

trade schools and business colleges, post-secondary none-
university educational institutions, universities and
colleges,




L3

Varying degrees of provincial involvement are
expected at the sector level. It is in this forum that
individual interests must be integrated into a sector plan.
It can be done through the national organizations or
through the provincial representative. It is also at this
‘1evel that most of the problems and issues will be ident-
ified and that the solutions to these problems will be
found.

The chart also shows the interrelations, by means of
lines, between individual organizations, national associ-
ations, Sector Committees,; Steering Committees, the Metric
Commission, the Standard Council of Canada and the inter-
national organizations to which Canada belongs. BEach line
shows a two way communication channel and each of Canada's
twenty-two million citizens has more than one channel by
which problems and issues may be brought to the attention
of those who will be making the final decisions.

The basic philosophy of metric conversion has to a
great extent been accepted by the provinces of Canada.

The process of metric conversion falls into four
phases. First comes investigation, then planning, then
scheduling and finally implementational Canada is at present

actively engaged in investipation and is organizing for

lthese four phases are developed in more detail in -ho
Metric Commission, Metric Commission First Report, (Ottawa:
Information Canada, 1973), p. 11,
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planning through the structure of Sector Committees.
Scheduling will specify for each industry the approximate
spread of dates between which the elements of the plan
should be realized. This will again be the function of
the Sector Committees. Implementation is the responsi-
bility of the individual firm or organization with the
knowledge, however, of the recommended industry schedule.
The investigation phase is now very active and should
reach its peék early in 1974, It will be succeeded by the
planning and scheduling phases which should extend through
1974 and 1975 and should be substantially completed by
1976. Implementation should hopefully start in volume by
1975 and increase rapidly in 1976 to reach a peak in 1977-
1978, By the end of 1980, the normal day-to-day trans-
actions in the economy should be entirely in the metric
units, although within industries there may be areas where
for good economic reasons the use of imperial units may
continue.?!
With reference to education, the main interest of
this paper, the suggested timetable of conversion means
that by 1975 teachers should be well prepared to teach the
metric system. In fact, the introduction of the metriec

system into schools could begin in the fall of 1974,

1s m, Gossage, Target Dates for Metric Conversion in
canada, (Presented to Minister's Advisory Council,
September 19, 1973).
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"The challenge of going metric," according to S.M,. Gossag@1

chairman of Canada's Metric Commission, "is to education.
Conversion to the use of the metric measurements is not
only, or even primarily, a mechanistic changing of mach-
ines., Most importantly it means forming and changing men's
minds, the task of education.”

The following chart illustrates the projections as

proposed by S.M. Gossage.

Metrication will not occur all at once but will occur

sector by sector as illustrated by the following diagram,

1s.M. Gossage, "The Metric Challenge," Journal of
Education, voel. 3 (Nova Scotia: Winter 1972-1973), p. 10.
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Ten Year Transition
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By 1980, Canada will basically be a metric country.
The ma jor part of the transition, however, will occur well

before that date,

Co A Summary of the Developments in the United States
Because Canada is greatly influenced by the United
States it is perhaps desirable to look briefly at the stati =
of the metric system in that country.
A look into the past shows that as early as 1790
Thomas Jefferson, as Secretary of State, prepared a plan for

a8 unified system of weights and measures. Jefferson's ples




was discussed by Congress over a period of six years, but

no laws were passed as a result of his work. Undoubtedly,

a reason for the hesitation on the part of Congress was a
discussion of a new measurement system that was concurrently
taking place in France. Even though Jefferson's plan was
not the metric system, it was decimally related, Jefferson
was following the same principle previously advanced by
scientists and mathematicians elsewhere in the world.

Another attempt in 1821 by John Quincy Adams who had
been requested by the Senate to prepare a new statement con-
cerning the regulations and standards of weights and
meaéures'also failed to convince Congress to take any
action.

However, the search for a simpler and more uniform
system of weights and measures continued., In 1843 Alexander
Dallas Bache became responsible for the Office of Weights
and Measures. In various reports to Congress, he noted that
the current arrangement of weights and measures was "def-
icient in simplicity and in system" and argued for the
universal uniformity of weights and measures. The inter-
vention Qf the problems of the Civil War period, however,
gave low priority to these and other plans for the adoption
of the decimal system. But in 1864 a House of Representatiw=
Committee on Weights and Measures initiated legislation that,
in 1866, made it lawful throughout the United States "to
employ the weights and measures of the metric system,"

However, a date by which the use of the system should becorme
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mandatory was not included. Action for full adoption was
again delayed but in 1875 both the yard and the pound were
defined by carefully specifying what fraction of a metre
would constitute a yard and what fraction of a kilogram
would constitute a pound.

The metric controversy continued in the United States
and finally in 1968 the United States Congress directed the
Secretary of Commerce to undertake the U.S. Metric Study.
The purpose of the study was to evaluate the impact on
America of the metric trend and to consider alternatives
for national policy. Events which probably led up to this
report were:

1. 1957 the launching of the Soviet Union's Sputnik
which created a new interest in scientific educatio:n

and research.

2, 1959 the customary standards were officially defined
in terms of metric units.

3. 1960 the Systéme International d'Unités (SI) was
established,

L. 1965 Great Britain announced its intention to convert
to the metric system within ten years,

In 1971, the report of the U.S. Metric Study was trans-
mitted to the Congress of the United States. The study
recommended that the United States change to the Inter-
national Metric System deliberately and carefully, and that
"the Congress, after deciding on a plan for the nation,
establish a target date ten years ahead, by which time the

United States will have become predominately. o o metric. *

lirthur . Hallerberg, "The Metric System: Past, Pros-
ent, Future?” The Arithmetic Teacher, (April 1973), p. 253.
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On August 18, 1972, the United States Senate passed
on & voice vote the "Metric Conversion Act of 19727 =
S 2483, However, action was not taken by the House of
Representatives in the ninety-second Congress and so
Congress will need to begin again on a new metric conversion
act in 1973-1974,
The following paragraph summarizes the U.S., Metric
Study Report:
"The cost and convenience of a change to metric will
be substantial even if it is carefully done by plan,
But the analysis of benefits and costs made in (this
report) confirms the intuitive judgment of U.S.
business and industry that increasing use of the
metric system is in the best interests of the country
and this should be done through a coordinated nate-
ional program. There will be less cost and more
reward than if the change is unplanned and occurs
over a much longer period of time . , ., .74
One of the most important recent developments to give
urgency to metrication is the increase in internationalized
engineering standards, Engineering standards are "norms®
regulating size, weight, and standardization of practices.
The International Organization for Standardization is a
non-governmental body "to promote the development of
standards in the world with a view to facilitating inter-
national exchange of goods and services and developing
cooperation in the sphere of intellectual, scientific,

technological, and economic activitya"z

ltbid., p. 254.

2American National Standards Institute, Measuring
yotems and Standards Organizations, (New York: American
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Even though Congress has not yet officially committed
the United States to adopt the metric system there are many
indicators toward a strong movement of metrication in the
country.,

American industry, for example, has apparently come
to the conclusion that metric conversion is coming and is
therefore taking matters into its own hands. Some eighty
ma jor industrial firms have embarked on metric conversion
or have declared a policy of doing so. In the absence of
Congressional action the American National Standards
Institute (ANSI) has established an American National
Metric Council. ANSI is a privately financed body and the
American National Metric Council will be financed through
members’ subscription and will have no official standing.
Membership, however, will be open to governmental bodies
and some departments of the Federal Government have already
indicated interest. When a National Metric Conversion
Board is established by legislation the Council hopes to
establish constructive and cooperative relations. From
this it appears clear that the United States is now in fact
committed to metric conversion and that progress in the

industrial field may be quite rapid,

Do A Summary of the Developments in Britain
A Historical review, similar to the one given for the
United States could also be given for Britain, where
humerous attempts in the past have been made for adopting

the metric system, However, for the purpose of this study
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attention will be given only to the more recent develop-

ments,

In the printed proceedings of the British Parliament
for May 24, 1965, the président of the Board of Trade is
quoted as follows in reply to a question by a member of th=
House of Commons about the adoption of the metric system:

"The Government are impressed with the case which has
been put to them by the representatives of industry
for the wider use in British industry of the metric
system of weights and measures. Countries using that
system now take more than one-<half of our exports;

and the total proportion of world trade conducted in
terms of metric units will no doubt continue to
increase. Against that background the Government
consider it desirable that British industries on a
broadening front should adopt metric units, sector by
sector, until that system can become in time the
primary system of weights and measures for the country
as a whole, . . . Practical difficulties attending
the changeover will, of course, mean that this procass
must be gradual; but the Government hope that withi
ten years the greater part of tge country's industrv
will have effected the change.”

That is how Britain - the nation that developed the
imperial system of weights and measures - announced its
decision to go metric. The government aimed at 1975 as the
year in which Britain should for all practical purposes
become a metric country. The Minister of Technology set up
a Standing Joint Committee on Metrication, whose function
was to encourage all sectors of the economy to start plan-
ning for the changeover. The committee also considered the

machinery for making the changeover and recommended Hhe

lLord Ritchie-Calder, "Conversions to the Metric
System," Scientific American, (July 1970), p. 17.
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creation of a Metrication Board to facilitate the process.
The board consisted of representatives from Jjournalism,

the arts, social research, civil engineering, the central
government, local governments, agriculture, mechanical
engineering, the universities, the trade unions and women's
interests. The Board held its first meeting in May 1969,

The process of metrication has continued in Britain
to the point where the majority of industries are now
metric but where a major part of the population, namely
the consumer, is still faced with the process of metrice
ation. The general public of Britain is still largely
functioning in an imperial world when it comes to purchasing
consumer products. Most products are labelled in the
imperial system with the metric unit in brackets beside it.
A store may well purchase cloth by the metre and sell it by
the yard. A few products, however, are totally metric but
this is just beginning.

Temperature is reported in both centigrade (which is
called Celsius in ST) and Fahrenheit, which causes most
people to listen only for the Fahrenheit temperature and
pay little or no attention to the Celsius. The newspapers
also report temperature in both units. This dual reporting
has allowed the general public to remain in "Fahrenheit
thinking” and not caused them to think degree Celsius,

Another aspect of some importance , which means that
Britain may well go metric in all measurements except where

miles are conéernedg is the deliberate action by the
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government to delay indefinitely the changes of miles to

kilometresal

Through visiting England and interviewing a number of

educators the writer came to the conclusion that the

government is hesitating, or at least not forcing the final

ma jor metric change - that of consumer products. This
final change appears to be going rather slowly and perhaps

somewhat haphazardly.,
V. SUMMARY

This chapter reviewed the literature presently
available in Canada, the United States and Britain. This
was followed by a brief history of the metric system., It
summarized the present world status of the metric system
and reviewed broad metric developments in Canada, the
United States and Britain.

The following chapter of this study outlines the
information gained from the interviews held with educators

in England.

lprom information obtained from the interviews in
Britain. Since there has now been a change in government,
a new policy may be issued.



CHAPTER THREE

A SUMMARY OF THE DEVELOPMENTS OF METRICATION IN THE FIELD
OF EDUCATION IN ENGLAND AND THE RESULTS OF THE
INTERVIEWS HELD WITH EDUCATORS THERE

I. THE BACKGROUND OF THE EDUCATIONAIL SYSTEM IN ENGIAND

In England the National Department of Education and
Science is not directly concerned in providing education at
any level. Provision of primary, secondary and most further
education is in the hands of Local Education Authorities
whose duty it is to provide an effective education service
to meet the needs of the local population. The institutions
of higher education that are not under the single or
collective control of the Local Education Authorities
(mainly, the universities) are autonomous and formulate their
own educational policies, although they derive most of their
funds from Central Government.

The content of the curriculum of schools rests in a
formal sense with the Local Education Authorities; although
it is normally a matter for head teachers. Her Ma jesty’s
Inspectors form the link between the Central Department a2nd
the Local Education Authorities, schools and colleges, and
are available to give help to teachers and college authori.

ties as they need it.

Sk
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The curriculum at secondary schools in England is
influenced to a considerable extent by a system of external
public examinations. These examinations are set by exam-
ining bodies with broad regional responsibilities and
containing a large representation of serving teachers. There
are two main sets of secondary school examinations: The
General Certificate of REducation (GCE) and the Certificate
of Secondary Education (CSE). The GCE is granted by eight
separate examining bodies most of which are sponsored by
universities., Certificates are aWarded at two grades,
Ordinary and Advanced level, for examinations taken respec=
tively in about seventeenth and ninteenth year of age,
Contrel of the examinations for the Certificate of Secondary
Education is in the hands of representative serving teachers
on fourteen Regional Boards.

Guidance on the curriculum in schools (but not direc-
tives) are given at the national level by ﬁhe Schools CcuncilA
for the Curriculum and Examinations (commonly referred to as
the Schools Council)., The Schools Council is designed to be
representative of the whole education service and has the
object of promoting curriculum study and devélopment and of
sponsoring research and enquiry where this is needed. In
addition théchhaols Council has responsibilities for
coordinating secondary school examinations.,

Other autonomous bodies such as the Royal Society may
play a significant part in drawing the attention of the

education service to trends and developments which may




influence the curriculum.

In-service courses for teachers are runm at a number
of places - at colleges of education, at teacher centrest
and on some occasions at technical colleges or at schools.
Generally these are short courses iasﬁing from one to

several days,

IT. ENGIAND'S INITIAL STAGES OF GOING METRIC
IN THE FIELD OF EDUCATION

The statement in Parliament in May 1965, referring
to the educational changes involved in metrication said:

"We are also considering how we can best encourage

educational work to familiarize future school gener-

ations and students in technological eagablishments

with working in terms of metric units.”
It is from this beginning that the changeover from imperial
to metric units in the British education service has taken
place,

The Standing Joint Committee on Metrication consulted
the Department of Education and Science, the Schools
Council, the Royal Society, Examining Bodies, Local

Education Authorities and other organizations with an

interest in education. These discussions stimulated the

@
=

lThe purpose of Teacher Centres is for teachers %o -
together to set new objectives, plan procedure and apprais
methods in the light of experience. Teacher Centres are
relatively new in Emgland.

@

2 Commonwealth Secretariat, Commonwealth Conference on
Metrication, (London: Metrication Board, April 24-27, 19757,
Po 3.




establishment of metrication advisory committees by Local
Education Authorities. The Department of Education and
Science kept in touch with developments and identified what
steps needed to be taken in the schools to bring about the

1
change. The publication, Metrication in Schools,” contained

broad suggestions to that end.

In June 1969 the Metrication Board set up a Steering
Committee for Educational and Industrial Trainimgﬁa One of
the first tasks it undertook was to cooperate with the
Schools Council in the preparation of a pamphle’t3 for |
teachers about the metric units to be used in teaching, and
this was followed by the publication in 1971}@f the Schools

Council booklet, Metres, Litres and Grams,* a guidance

booklet for teachers in primary schools.
The Commonwealth Secretariat r@portﬁ concludes with
the statement:

"The move towards metrication has consequently
received a general welcome., No fundamental

lrducation Information, Metrication in Schools,
(London: Department of Education and Science, September 1969).

zFor Terms of Reference see Appendix B, p. 139,

3schools Council Change for a Pound: A Teaching Guide
ewzgtroduct;qnmgmeecima urrency and the Adoption of
7 T 4 Lurren 5 o

2o e 2

(London: Her [ajesty's Statlonery 0.

fice,

HeLr

ASchools Council, Metres, Litres and Grams: Intro-
ducing Metrication in the Primary School, [London: Evans
Metheun Educational, 1971].

5Commonwealth Secretariat, Commonwealth Conference on
Ig@@gicationg (London: Metrication Board, April 2427, 1973,
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difficulties have impeded the change to metric uniys
in curriculum subjects, although there are undoubtedly
difficulties of timing because the changes taking
place in day-to-day business and activities outside
the schools are necessarily gradual., The schools have
to equip children to live in the world as it actually
is, "

The information gathered from the interviews should be

considered in the context with the organizational structure

of the educational system as well as the official position

of the Metrication Bcard@'

IIT. PROCEDURE FOLLOWED FOR ARRANGING
INTERVIEWS IN ENGLAND

The British Council was requested and agreed to make
the arrangements for interviewing educators in England on
the process of going metric. The request was for assistance
in arranging interviews with educators in the following
fields:

1. A member of the Metric Commission concerned with
education,

2. A member of the Department of Education and Science
concerned with introducing the metric system to
social science teachers.

3. A teacher in the social science area directly involved
in carrying out the changeover at the curriculum level.

Lo A high school geography teacher.

5. A professor at a Teacher Training Institute in the
field of the social sciences.

6. A representative from a textbook publishing compans
involved in the metric changeover,

7o A headmaster or teacher in a primary school,
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The British Council was informed that the writer was

writing a research paper (thesis) for the Faculty of

Education, University of Manitoba on the topic:

"A study of implementation problems and implications
confronting a geography teacher with the change to the
metric system of measurement as Yell as guidelines for
the preparation to metrication.™

The British Council was also informed about the writer's

involvement on the Department of Education Committee to

Study
which
&,

be

€o

d,

€o

and Introduce the Metric System in Manitoba Schools

included:
learning in part the metric system:

studying developments in other parts of the world
with regard to metrication;

studying metrication developments in Canada:

writing an adult education program'for the intro-
duction of the metric system to Manitoba; and

preparing guidelines for teachers to introduce the
metric system to children.

The stated purpose for interviewing educators in

England was to investigate the following (with special

emphasis for social science teachers):

&,

b,

the procedure of implementing the metric system in
schools; ‘ '

the implications for education in "going metric®; and
- teacher in-service (type, length)

= teaching techniques
= textbook changes, equipment, etc.

lPersonal letter to British Government Office, Trade

Commission and Information Services, 402-333 Broadway
Avenue, Winnipeg, Manitoba. Dated September 5, 1973,
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¢, guldelines and recommendations for Manitoba,

= what appeared to be successful
= what didn't go as well

It was also indicated that the information gathered
from the interviews would be used for three purposes:
1. Research paper (thesis) for University of Manitoba,
2. Report to the Manitoba Committee for the Study and
gggroduction‘of the Metric System in Manitoba Schools:
3. Report to the Metric Commission of Canada.,

The interviews were arranged by the British Council
in the context of the above information. The outline of
the program for interviews was received by the writer only
after his arrival in England. This is normal practice and
worked very satisfactorily because an opportunity to discuss

the appointments with the Program Organizer was given before

the itinery was begun.
IV. BRIEF AUTOBIOGRAPHY OF THE PEOPLE INTERVIEWED

Because the numberl of people interviewed had to be
limited, it is important to realize the context in which
their comments were made. For this reason a brief auto-
biography of each person interviewed is outlined (in ordey
of interview).

l. Miss J. Gayton, officer of the Science Educetion
Section of British Council, had been in her present posit® »

for only a few months but had been a teacher of geography

lBecause of lack of time and financial resources.
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and mathematics previous to her present position. She had
also taught in Africa for several years,

2, Mr., H., MacGibbon is Deputy Managing Director of
Heinemann Educational Books Limited, one of the large
suppliers of textbooks in England as well as to countries
in Africa which once were colonies of Britain. He was very
much involved in the decision-making process relating to
metrication in publication within his own coﬁpany and there-
fore was very knowledgeable about the problems associated
with publishing textbooks during the changeover period., He
was also familiar with Nigeria's metrication process because
of the large number of textbooks that his company sells there.
Heinemann Educational Books Limited appeared to have taken
the lead among publishing companies in England with respect
to metrication.

3. Mr, Kenneth Pinnock is Management'Director of John
Murray Limited, a publishing company in England. He is a
leading member of the Educational Publisher's Council and
served as chairman of its Metrication Committee which had
association with the Metrication Board during the initial
stages of the changeover. He was well informed about the
problems confronting the publishing industry during the
changeover to the metric system of measurement.

Lo Mrs., Wilson is Assistant Executive Secretary of the
Association for Science Fducation, a national association in
Britain. She had been a science teacher during the first
years of metrication and was familiar with the problems

associated with science teachers. She commented on




62

implementation procedures, teacher in-service, textbooks,
examinations, etc. In connection with this interview the
writer was also able to talk to three teachers at the
Hatfield Polytechnic College about metrication. However,
the information obtained from these three people was not
recorded on tape,

5. Sister Marie Agnes is headmistress of the Saint
Philip Howard Roman Catholic School in Hatfield. The metriec
system had been taught in this school for five yvears and she
had been fuily involved in the metric developments since the
beginning. The imperial system was only being taught for
historical reasons. The writer was able to visit several
classrooms and talk to other teachers as well as see the
equipment and books that were being used. The writer was
able to get an excellent review of developments of
metrication as they affected an elementary school,

6. Mrs. P.M. Jolley is Director of Education and
Industrial Training of the Metrication Board. She held the
position of Assistant Director before her appointment as
Director. She has been involved with the Metrication Board
for several years and was therefore very able to outline
fully the developments from the Metrication Board's point
of view, which involved the whole education system.

7o Mr, J.L. Kay is Her Ma jesty's Senior Inspector in
the Department of FEducation and Science. He has been
involved directly and indirectly with metrication in elem-

entary schools since the introduction of the metric system.
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8, Mr. R. Beddis is associated with Avery Hill College
of Education as well as working on a Geography Project with
the Schools Council. He is author of several recent
geography textbooks; among the titles are:

"Europe and the Soviet Union®

"Asia and North Americaﬁ)

®"The Land and People of Britain"®

"Africa, Latin America and Lands of the South-West
Pacificw

He had previously taught geography at the secondary level,
He was indeed knowledgeable about the implications for
geography teachers both as a teacher and as an author.

9. Mr. J. Parsons is the Geography Head at the Eltham
Green Composite School. His duties include teaching
geography as well as administration. He had been in this
position for several years and was qualifiéd to speak about
the implications of metrication from the geography teacher's
point of view. Included with this interview are responses
from Mrs. Allen, a geography teacher at this school., At
this school the writer talked to two science teachers about

the metrication process as well.
V. PROCEDURE FOR RECORDING AND ANALYSING THE INTERVIEWS

Just prior to the actual interview each participant
was given a brief written summary of the writer's involve-
ment with the metric system, the purpose of the interviews
and how the information was going to be used. After the

person interviewed had read the summary and purpose, no
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questions were asked until a substantial statement had been
made by the person belng interviewed. After this the person
interviewed was asked to respbnd to certain questions which
were asked by the writer. Each interview was recorded on
cassette tape. The interviews ranged in time from one to
three hours,

The information from the interviews was transeribed on
paper and then organized into the following four categories
with sub-headings. The information was organized into these
categories and sub<headings for clarification only. There
is no doubt some overlapping but an attempt has been made to
keep this to a minimal,

The categories and sub=headings are as follows:

A. Implementing the metric system in British Schools.

i. Description of implementation procedures.

ii. An evaluvation by British educators of implemen-
tation procedures.

iii. Suggested guidelines and recommendations for
implementatlion procedures.

Be In-service programs preparing British teachers for
teaching the metric system.
i. Description of in-service programs.

ii. An evaluation by British educators of the in-
service programs.

iii. Suggested guidelines and recommendations for
teacher in-service programs,

Ce Textbook publishing procedure during the changeover

period,

i, Description and evaluation by British educators of
textbook publishing during the conversion period.
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ii, Suggested guidelines and recommendations for
publishing textbooks during the conversion.
D, Teaching approaches used in Britain to introduce

and teach the metric system in the classroom.

i. Description and evaluation by educators of
teaching approaches used in Britain.

ii. Suggested guidelines and recommendations to
introduce and teach the metric system in the
classroom.

The cassette tapesl containing the interviews are
available from the writer. No attémpt has been made in the
following pages to associate a specific gquote with a certain
person. The writer felt that the overall picture obtained
from the interviews was much more important than the

individual statements. All the information obtained has

been taken into consideration wherever applicable,

VI. A DESCRIPTION OF THE INFORMATION OBTAINED FROM
INTERVIEWS OF EDUCATORS IN ENGLAND

The following is a description of the combined infor-
mation obtained from interviewing educators in England on

the process of going metric,

A. TImplementing the Metric System in British Schools

i. Description of implementation procedures.

Historically, the impetus for the metric changeover
in England came from industry and not from government.

Perhaps as a result of this the government never took the

1For list of tapes available see Appendix G, p. 140.
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leadership it could have. It appeared that the general
policy of the government was not to impede the changeover
but not necessarily to promote it either. The whole metri-
cation process appeared to lose government momentum after
1970.1 There was a great deal of doubt in the minds of
educators even as late as 1970-1971 if in fact Britain was
going to adopt the metric system generally, even though
industry was going ahead with the change., The decision to
go metric wasn't very clear for some time. However, some
schools just went ahead with metrication without the full
confidence that the government would actually implement it.
Implementation therefore appeared haphazard and teachers
were waiting for some definite direction from the governe
ment. This direction wasn't forthcoming until 1972 when
the present government issued a White Paper which supported
much of the previous government's metrication policy.

The function of the Metrication Board? was to coore
dinate and encourage metrication but it had no power to
order anyone to go metric. It reported to the government
in annual reports about what had happened as well as giving
an indication of future developments. The Metrication
Board did not produce a program for the educational system

to go metric. However, in June 1969, the Metrication Board

lThe people interviewed indicated a change in direction
of the metrication policy with the change of government in .
1970. A period of uncertainty about the whole changeover
occured with the change of government.

2For‘terms of reference of the Metrication Board see
Appendix D, p. 141,
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set up a Steering Committee for Education and Industrial
Training whose terms of references‘are in Appendix Bel
This committee cooperated with the Schools Council in the
preparation of a pamphlet for teachers about metric units
to be used in teaching as well as conducting surveys to
find out the extent to which metric units were used
regularly in primary and secondary schools,

At a conference held on March 20, 1968 at the Royal
Society, attended by persons representative of a wide range
of primary and secondary educational interests, the
following resolution was passed:

#In primary schools there should be a change of

emphasis in favour of the metric sgstem of weights

and measures from September 1969." |
Even though this resolution was passed, the Royal Society,
nor any other organization can enforce it, The decision
of whether the resolution is implemented into a school rests
in the hands of a Local Education Authority and the Head-
master of a school.

As a result of this resolution and no doubt other
developments, the metric system was introduced into the
Primary Level of many schoocls in 1968 and 1969. The

emphasis was not on a sudden change but rather a gradual

phased changeover beginning with the primary school which

lror the terms of reference of the Steering Committee
for Fducation and Industrial Training see Appendix B, pP. 139

2 Commonwealth Secretariat, Commonwealth Conference on
Metrication, (London: Metrication Board, April 2k-27, 1972),
pa 14’9
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gradually forced the movement up to high school. In the
primary schools the metrication process is well underway now.
The three publications: (a) Metrication in Seh001591
(b) Metric Units in Primary Schools,2 and {c) Metres,
Litres and Grams3 as well as the abundant metric mathematics
books have no doubt contributed a great deal to this. Also,
Local Education Authorities have allowed a metrication
allowance on top of the basic allowance per teacher to
purchase metric esquipment and books,

In high school, however, the situation is somewhat
different. Some of the people interviewed felt that it was
by no means a sort of systematic introduction. The feeling
was that there was little compulsion to go metric unless
the Headmaster gave specific direction for the changeover to
occur or unless the examination boards decided to make the
exam metric wherever measurement occured. The following are
comments made by high school teachers not teaching science:

"We seem to have drifted into it in the typical sort

of English way of compromising and gradually intro-

ducing. No specific direction was given but the
process appeared to drift and meander inefficiently
and haltingly rather than take place as a systematic

and rational effort. A committment to go metric
appeared to be lacking.”

lEducation Information, Metrication in Schools,
. (London: Department of Education and Science, September 1969).

2The Royal Soclety, Metric Units in Primary Schools,
(Cambridge: University Printing House, April 1970).

33chools Council, Metres, Litres and Grams: Introducing
Metrication in the Primary School, (London: Evans Metheun

e

Educational, 1971).
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"Until there is definite direction there will be no
incentive to adopt the system.™

"My guess is that many secondary teachers are
relatively unaware of metrication.®

"Geography teachers in secondary schools in this
country think and talk imperial.”

"But while its going on piecemeal and in an ad hoc
way it will drift on for years and years.”

"Half hearted switch makes it confusing for students,
teachers, and publishers.®

In fact, many teachers in the high school who aren't
teaching science or mathematics are only now beginning to
face the implications of going metric because they are
receiving students into their schools who have had their
instruction as far as measurement is concerned in the metric
gsystem.

In high school, the science teachers were the first to
be affected because the examining boards decided to set all
exam8 in ST units as early as 1970, The incentive and
motivation for going metric has come from national exams.,
The teachers of high school mathematics fully adopted the
SI units only when the national examinations began using
the SI units in 1972,

In geography exams, the student may answer questions
using the imperial or metric system and therefore many
teachers have not yet adopted the metric system. Exemin-
ations play an important part as motivation. It appears
that teachers will only make the step of adopting and
teaching the metric system once national examination boards

state that the exams will be metric., The national geogranhy
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exams are scheduled to adopt the metric system during the
1974-1975 school year. At the present time most geography
teachers rely heavily on imperial units of measurement and
where textbooks use metric units there is a tendency to
convert. With more and more textbooks going metric, however,
converting from metric units to imperial will be inadequate.
The geography teacher will have to be prepared to adopt the
metric system as part of his measurement language,

It is interesting to note that all of the educators
interviewed admitted that they were still thinking in degrees
Fahrenheit even though the B.B.C. and the newspapers have
- reported the temperatures in both degrees Fahrenheit as well
as degrees Celsius for over five years.

As a result of the comments made by the people inter-
viewed, the writer concluded fhat the lack of government
leadership and direction caused, to a large extent, an
uncertainty about the whole process of adoption. This
resulted in implementation in Grade I and letting the
process work its way into high school which has resulted in
high school teachers?t postponing the adoption of the metric
system far too long. It appears to the writer that more
definite direction could have improved the implementation
procedure greatly.

The procedure of reporting temperatures in both

Fahrenheit and Celsius scales over many years appears to

l%ith the exception of science and mathematics,
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have been quite ineffective. People just wait for the
temperature scale that they are familiar with and do not
bother to listen much to the other,

ii. An evaluation by British educators of implemen=-
tation procedures.

The people who were interviewed indicated a distinct
dissatisfaction with the uncertainty that existed about
going metric. They felt that the government should have
made a decision one way or the other to clarify its position.
Some of the people who were interviewed felt that the whole
issue of metrication had become too much of a political
issue; such as being associated with entry into the European
Common Market. There was also a feeling amohg some of the
educators that metrication had become associated with a
political party. Hence, with the change in government in
1970, there was good reason for a period of uncertainty. A
period of waiting for new legislation occurred after 1970
until the new government declared the policy again@ This
took until 1972l and so in the period between 1970-1972
the metrication process lost its momentum. This uncertainty
occurred at a very awkward time for most schools. During
this time the government didn't block any'movement to go
metric but they didn®t prémote it either. The lack of infor-
mation about timing caused metrication to occur piecemeal,

Another aspect which affected metrication was the

lWhite Paper on metrication passed by the present
government,
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decimalization of money which was completed in February 1971,
The reaction of the public to decimalization may well have
been a factor for the lack of committment about metrication
on the parﬁ of the govermment. Many people saw decimal=
ization as an opportunity for business to greatly inflate
prices and this backlash may well have caused the government
to move slowly on metrication because people saw metrication
as another opportunity for business to raise prices,

Several of the educators interviewed felt there was a
lack of information about the metric developments and the
metric system. Some relevant comments were as follows:

"I taught one year ago and had received no real
introduction to the metric system,"

"Because of the lack of precise information some people
didn't really understand the difference between
decimalization and metrication.®

PMore definite information should have been given to
teachers.®

The lack of direction and guidelines from the govern-
ment, and the uncertainty about whether or not the metric
system would be adopted was evident in the implementation
within the schools. It was in the context of this
uncertainty that Local Education Authorities and Headmasters
had to make decisions regarding metrication. As a result of
this, metrication did not advance at the same rate throughout
the country. Some elementary schools just Went ahead with
implementation while others waited for more direction. The
schools which took the initiative are now well advanced in

the process of going metric. These schools, however, faced
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numerous difficulties initially in obtaining materials, and
textbooks, as well as teachers to teach the metric system.

The lack of initial teacher preparation will be dealt with

later in this paper,

The method of implementation, where it was introduced
into the primary level and then allowed to work through the
school system, has allowed secondary teachers to postpone
metrication.

The teachers of secondary schools with the exception
of science and mathematigs are in a position now where they
are not really conversant in the metric system, but the
students entering their classrooms are. This is creating
difficulty especially for geography teachers., Teachers
in secondary schools can no longer reject the change and
will now have to face the inevitable. In many ways this is
analagous to the consumer who is not prepared‘to face the
changeover until he is more or less forced t0. One
educator said,

"Implementation in secondary schools is going to take
a long time."

Further comments were:

"We will muddle along as long as we don't really have
to change,.™

"Geography in schools did not really get off the
ground as far as metrication is concerned.®

"I taught geography one year ago and I had no real
introduction to the metric system."

The piecemeal implementation of the metric system

subject by subject puts the student into the position where
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he "measures temperatures in degrees Celsius in the sciencs
room and degrees Fahrenheit in the geographv room, even
today@"l With more planning and direction this diversity
could have been eliminated.

From the interviews the writer got the distinct
impression that the educators were generally dissatisfied
with certain aspects of the implementation procedures and
therefore could indicate suggestions for imbrovement@ This
aspect will be dealt with later in this paper.

The writer gathered no negative feeling about the
metric system itself from the interviews. The people
interviewed, all saw it as a necessary step for Britain to
take. None of them objected to the metric system itself and
none had very strong negative feelings about the method of
implementation, however all were prepared to offer sug-
gestions on how this could be improvedez

iil, Suggested guidelines and recommendations for
implementation procedures,

Fach person interviewed was asked to sﬁggest guidelines
and recommendations for implementation procedures, The
educators responded in the following way:'

1. ©"The question of timing is the most important of

all. Advance warning stating what will happen
- should be given to: schools, metric suppliers,

1Quot@ from one of the people interviewed.

21t is perhaps important to note that all the peopl:

interviewed looked positively at the work done by the
Metrication Board. Most felt that the Metrication Board
didn't have enough authority to implement and give direct on.
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publishers, educational organizations, etc.
Included should be as precise dates as possible
of the developments that have been planned.”

®Encourage the government to produce and announce
a comprehensive program of what is going to be
done in advance of the changeover, including
when the changes are planned.”

"Real need for a well published timetable about
metric developments as they are planned.%

nMake clear cut guidelines - a timetable to let
people know what is planned.”

"Direct leadership from the government would be
desirable.”

"Make implementation 'as small a meal as possible’=
gon't make a big issue of it = Jjust go ahead and
o it."

"Encourage better planning so that the whole
process of change is more systematic and rational
and not as piecemeal and haphazard as it was here.
Be definite about the developments because it is
too difficult to prepare unwilling teachers if you
stress the trend rather than the specifics.”

", » » recommend that the changeover be more rapid
than it was here,"

"I would prefer a more sudden change than in
England,”

"1 would encourage implementation across the board

in schools instead of starting in Grade I and
waiting for it to work its way through the school

system."

"If possible have the direction of metrication for
education emanate from one central bedy. One from
where teachers could get help and support o . o .
We left too much to the individual teacher.m

"Attempt to create a positive attitude for switch-
ing over - make the change desirable . . ., a
positive public relations program is a necessity
for a smooth changeover . . . producing relevan:
video tapes and films which are readily availablie,”

"Encourage the use of f?think metfic? - conpverting
from imperial is not the answer. Publication of a
handbook for all teachers with relevant informetion
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and guildelines probably would be very helpful.”

"Get teachers involved in the changeover as much
as possible,™ .

TEncourage planning within a schocl so that the
same measurement language is used in all the
courses - not imperial in one and metric in
another,.”

P"Mathematics and science should go SI at the
same time.%

"I would recommend a metrication allowance for
each elementary classroom during the initial
years of implementation - to buy equipment and
materials,”

"8trongly recommend that you do not make the same
mistake in reporting temperature that we did.
After four or five years of reporting both
temperatures I still 'think Fahrenheit'. You
must eliminate the Fahrenheit temperature within
a short time of implementation.v

" o o o keep the metrie changeover from becoming
a political issue.”

The implementation procedures for geogfaphy teachers

will be summarized later in this paper.,

B. In-Service Programs Preparing British Teachers for

Teaching the Metric System

i.

Degcription of in-service programs .

Teacher in-service programs are available at teacher's

centres, colleges of education and technical colleges, and

at schools.. The courses are offered by various groups such

a8: college of education staff, technical college staff,

Local Education Authority (L.E.A.) advisors;'n@partmenﬁ of

Education and Science officials or teachers’ groups., MNost

of these are short courses. It is also impertant to recall

that the decisions about what is taught in schools rests in
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the hands of Local Education Authorities and the Headmasters
of each school. Even though the initiative for teacher ine
service programs may come from several areas, the decision
as to whether a teacher may take the course rests with the
Local Education Authorities and the Headmaster. Local
Education Authorities are perhaps responsible for initiating
most of the teacher in-services. From the interviews, the
writer gathered that attendance at in-service is largely
voluntary on the part of teachers.

When the people interviewed were asked what was done
about teacher ine-service they commented as follows:

" . . o very little guidance was given to teachers
e o o @all I received as a teacher was a conversion

table.”

"Not. much advice was given to teachers.®
"I found out how to use it by teaching it."

"As a science teacher I received no training or re-
training for the changeover . . . I was not aware of
any general ineservice for teachers.”

"Lectures were given at Teaching Centres around the
country but these were completely voluntary.?®

"Y was aware of several day courses by education
authorities but have no knowledge what was taught."

"I know that several Colleges of Education put on
courses, but I am not aware of what was taught.®

"Advisory teachers from L.E.A. gave advice to pafm
ticular schools about the metric system.®

"Teachers Jjust out of Colleges of FEducation have
received instruction about the metric system especizally
in the fleld of science . . . these teachers were of
great help in my school.”

"Teachers just learned the new system themselves by
having to teach it . . . in some cases teachers had a
great deal of difficulty.”
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"It was my own responsibility to learn the metric
system o o o I would say that on the whole it has been
the responsibility of the schools to do as much as
possible themselves . . . we learned it by teaching.®

"T attended one short course which was not really
worthwhile.™

"Most of it I learned myself, sitting down and
learning it from mathematics books because I had to
teach it . . . I think most teachers have done this,.”

"One of our teachers went on a course and brought
back a list of basic equipment which helped us . . »
we learned a great deal from one another within our
school,®

"In-service was held for teachers in L.E.A., but I
don't know any details about these courses,”

"The Department of Education and Science ran a series
of national in-service courses for elementary school
teachers, These included practical workshop
approaches,® .

"I have a feeling that there isn't a national syste
ematic attempt to introduce the metric system in
geography.™

"I was aware of one course to introduce the metric
system in geography, but it was theoretical instead of
practical + o . I did not attend.”

"Most teachers have deferred the change as long as
possible,"”

"Some teachers who should have taken courses on the
teaching of the metric system didn't.%

"As a geography teacher I have not attended any in-
service and I don't know what has been offered.”

"On numerous occassions the Metrication Board has

indicated they are prepared to send out speakers,

but the response from the teachers, I believe, has

been disappointing.”

The conclusion drawn from these comments is that
partly because of the structure of the British education
system it is difficult to get a national systematic in-

gervice program instituted., The onus of teacher preparaiion
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appeared to be largely an individual decision. Those
teachers who wanted in-service could obtain it, those who
felt they wanted to delay it could, and those who chose not
to take any in-service could do so. The lack of a specific
timetable and the uncertainty of what action the government
would take appeared to be evident in the lack of action in
teacher in-service.

ii. An evaluation by British educators of the ine
Service programs.

The people who were interviewed were asked to comment

on how well they felt the in-service programs worked. They
responded with the following comments:

" o o o not at all good for me, because I received
none."

"In~-gervice was weak, however, in science I saw no
ma jor problem." :

"Because of the structure of our education system,
some schools metricated quickly, others slowly, and
some really slow,"

"I don't think learning it completely on your own
is the best way . o . because many of us didn't really
know what to do initially."

"T felt in-service was weak."

"Frankly, I'm not very happy with the way it went . o o
there was too much uncertainty at a very awkward time
which made teachers feel they could wait, and there-
fore didn't attend in-service.®

From these comments as well as other impressions from
the people interviewed the writer concluded that metric ine-
service programs were not a very strong element in "going

1

metric®, However, the number™ of teachers interviewed

lApproximately 18,
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perhaps was not sufficient to get am overall picture of the
in-service programs. The Commonwealth Secretariat's reportl
indicates that in November 1970 the Committee® conducted a
survey which indicated that eighty-four percent of Local
Education Authorities were providing or had provided in-
service courses for teachers. However, the report does not
say what type of in-service, nor does it say how many
teachers attended or what kind of response the in-service
received.

Also, primary teachers had been involved to a greater
degree with in-service than secondary. The writer met no
secondary teacher who had actually attended a metric ine-
service. However, secondary teachers were now having to

face metrication and were therefore looking for in-service

h61pe

iii. Suggested guidelines and recommendations for
ﬁeécﬁér In-8€rvice pPrograms.

The people interviewed suggested the following guide-

lines and recommendations for teacher in-service programs,
The responses are not all recorded verbatim but an attempt
has been made to record the meaning or idea as closely as
possible,
1. "In-services should be more directed than they
were in England . . . and should be far more

centrally organized. Ample opportunity should
be given for each teacher to attend an in-service.

Lcommonwea1th Secretariat, Commonwealth Conference on
Metrication, (London: Metrication Board, April 2L=27, 19737,

ZSteeFing Committee for Education and Industrial Traiaing.
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In England this would have speeded up the process
considerably., Completely voluntary teacher in-
service is not adequate . . . there should be
strong encouragement to attend at least one well
planned in-service.”

2, "Ample publicity should be given about the in-
service programs offered, as well as what the
in-services are intended to do."

3. "The primary teachers must be prepared to teach
the metric system and therefore all primary
teachers should definitely receive preliminary
in-service help."

L. "A basic overall in-service program of metrication
should be developed for all teachers. The emphasis
should be on appreciating the strength of the
metric system.”

5. "Ineservice programs should prepare the teachers %o
think metric as well as helping them to introduce
and teach the metric system in the classroom.
Programs should include practical activities
involving measuring in the metric system.®”

6. "Discourage converting from the metric system of
measurement to the imperial system at all levels.
Fach system must be taught as a separate system,®

Co Textbook Publishing Procedures During the Conversion
Period |

1. Description and evaluation by British educators of
book blishing during the conversion period.,

The writer relied heavily on the comments made by the
two representatives from the publishing establishments for
the description here.

The publishing companies were also faced with the laek
of government direction and uncertainty that existed about
metrication in England. This meant that the companies had to
antlcipate the trends of metrication., This created diffi-

culties in terms of making decisions about what to publish as
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well as when to make the change., Because the dates of the
changeover in the educational field were not clearly
specified in advance, an over supply of non-metric texts
occurred in several instances. The market for textbooks
dropped to zero for those non-metric books when the decision
was made to go metric. For example, when Examination Boards
suddenly made the decision to go fully into SI units the
bottom fell out of the sales of non-SI books. Because of the
lack of advance guidelines, the problem of large amounts of
old stock became inevitable. If dates are established well in
advance then the publishers can prepare for this change withe
out being caught with an excessive number of non-saleable
textbooks. Often the publishing companies found that a greszt
deal of guess work had to be taken into consideration when
making decisions about re-publication, revision, or producing
new publications. Heinemann Educational Bobks Limited assumed
quite early in the changeover that Britain would go metric and
made its publishing decisions based on this assumption.
Another area of concern for publishing companies initi-
ally was to try to decide what it meant when a certain
program or subject was to go metric. There was some question
of whether this meant following ST units completely or
whether certain deviations could be made. An example was
given where a publishing company decided to publish an
Engineering and Science book., In this book a compromise was
made between the existing metric system and the ST units.

The publisher indicated that they learned a major lesson from
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this experience because of the feedback from educators and
inspectors which was a "terrific negative response,."l They
had never experienced anything like this before because the
book did not satisfy either the existing metric advocates
nor the ST advocates. The publisher indicated that this
book never sold and that it really was a total write-off as
far as sales were concerned. The conclusion and decision
that this company made, largely based on this experience,
was that all books which were to be written; re-written or
revised would follow as closely as possible the SI units.
Also, in elementary mathematics the question of which units
of length to use became an issue. Should the decimetre and
centimetre be introduced even though they are not preferred
SI units? The decision? in England was to use the centimetre
and the lO-centimetre length and not the decimetre.

A third area of concern for publishing companies
existed in deciding whether to publish a book which was
totally metric or a compromise with the imperial system.
The compromise would include the imperial unit in brackets
after each metric measurement. The experience gained from
compromising a metric textbook with the imperial units was
two=fold.

1. Economically it meant that the textbook would

require revision shortly to eliminate the imperial
unit and therefore increase the cost of production.

lQuot@ from publisher,

ZAt least in some schools,
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2, It was found that the readers were not relating to
the metric units but were simply ignoring them
and relating to the familiar imperial units which
followed the metric units. The book was not
accomplishing the objective of causing the reader
to "think metric." 1In fact, the reader was not
paying much attention to the metric units at all,

As a result, at least two publishing companies decided
early in the changeover to publish totally metric SI bccks%
and not use the dual system. A conversion table at the end
of the book was included as reference material, The above
policy, however, has created difficulty in publishing
geography ﬁextbooks because the government has delayed
indefinitely the change of miles to kilometres. It is
difficult to justify using the kilometre in geography books
if the teacher and student will not be concerned with
kilometres outside the school. It is presently easy to find
within a éecondary geography textbook numerocus inconsistene
cies such as; temperature recorded in degree Celsius,
precipitation recorded in inches, mass recorded in kilograms,
distance recorded in miles, and elevation recorded in metres.
This has not been a satisfactory policy.

There is another difficulty facing the publishers of
geography textbooks. Minor revision of textbooks in which
the only change is the translation of imperial units to
metric units is not satisfactory. This creates difficulties
in terms of getting odd numbers which are too complicated
for student instruction. An example is translating a

Fahrenheit isotherm of O°F into -17.8°C, a number which is

not nearly as easy to remember., What is h@cessary is not
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Just a direct translation but an actual re-drawing of the
isotherm so that the isotherm would read -20°C or -15°C,
Similar examples can be given with isoyhets, contour lines,
elevations, climatic graphs, etc. What this in effect
means is that geography texts will have to undergo a major
revision or perhaps even be re-written.

il. Suggested guidelines and recommendations for
ublishing Textbooks during Ghe conversion period.

The publishers interviewed were asked to suggest guide-
lines and recommendations for publishers in Canada. Teachers
were also asked to comment critically on metric textbooks
they had used or were using and to suggest improvements.,
Their responses follow, and even though they are not direct
quotations they are very close to verbatim.,

1, "Without a doubt the right policy in publishing
textbooks is a complete change to ST units ., . .
no reference to imperial units should be made
except perhaps in tables. From a publishing point
of view no dual reference should be made at all -
I'm convinced! Change to SI units completely,
Using two different systems creates more problems
than it solves, . . . the metric system will not
be advanced in a textbook which converts metric
units of measurement to imperial units . o o MY
feeling is that we are intellectually lazy and

f we are presented with the new and the old,
slde by side, we will stick with the old."

2, "From a commercial point of view, compromising

other measurement units for ST units is the worst
. possible solution in publication. Compromise does

not impress the people who are in favour of
metrication nor does it satisfy the others, . , .
in terms of expense you might as well go ‘whole
hog' instead of doing it twice within a shorg
period of time, Standard publishing procedure
should be 'all metric' and 'all ST units? "

3. "Give precise details of what is to be done in
books . . , what does metrication mean in each
subject., For example, the publisher should know
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what the policy will be for primary grades in
terms of the use of the millimetre, centimetre,
and decimetre. . o . carefully spell out for the
publisher what the implications are for going
metric within each subject.”

Lo "Directives must be given to publishing companies
as early as possible to turn out books using
metric measurements. . . . they require a lead
time, which also helps to eliminate an over stock
of none-metric books,."

5. "General books on metrication must be written
early; well before the actual change because the
sales go down to zero after the change occurs,®

6, "In courses like geography, translation is not
satisfactory, The isotherm cannot just be
literally translated from °F to °C but must
actually be re-drawn and a round number used.,
Also, in geography a textbook which is partly
metric and partly imperial is not satisfactory,”

7. ™I would encourage the use of a standard metric
symbol to be used on each metric textbook or on
each textbook that has been revised,.v

D. Teaching Techniques Used in Britain to Introduce
and Teach the Metric System in the Classroom

i.

scription and evaluation by educators of
teaching approaches used in Britain.

In 1972 the Metrication Board's Steering Committee for
Education and Industrial Training produced a leaflet ®A
Guide for Schools"l and commissioned a video tape entitled
TLearning Metricn? from the Audio-Visual Centre of the
University of Hull. The video tape, of which there is a
16 mm black/white film version, shows teachers of primary

IMetrication Board, A Guide for Schools, leaflet MGL
(London: Metrication Board, n.d,)

“Film: Learning Metric, (Central Film Library
Government Building, Bromyard Avenue, London W3 7JB§@
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school children how they might introduce the concept of
measurement using standard metric units. The video tape
shows a student oriented activity approach to teaching the
metric system. Children are shown actually measuring
lengths, masses, and volumes using various types of metric
measuring devices.

No teaching material as such has been produced by the
Metrication Board, although its leaflets on SI units,
produced primarily for industry, have been drawn upon by
educational establishments as valuable aids to classwork.

In the area of teaching techniques in the infant and
Junior schools, the writer is relying heavily'on the infor-
mation received from the Headmistress and several staff
members of an infant and junior school, as well as the
information received from interviewing an Inspector of
schools from the Department of Education and Science.

The initiative of implementing the metric system in
the infant and junior schools has been the responsibility
of the mathematics teacher within the mathematics program,
The teachers interviewed in the infant and junior school
felt very confident teaching the metric system now because
they had done it for several years and they now had
sufficient textbooks and equipment. However, they all
expressed the concerns they had encountered when it was first
introduced and the initial textbooks were vague and not too
well organized. Also there was a shortage of equipment, as

well as some that was not very satisfactory. For example,
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they had a graduated commercial litre container which in
fact held only slightly over 900 millilitres., Government
legislation has sincg been passed to set specific standards
for metric equipment suppliersel

The teachers in each classroom emphasized the student
activity oriented approach to teaching the metric system.,
The classrooms all had numerous metre sticks, tapes, metric
mass welghts, scales, balances, and metric graduated cone
tainers., The teachers all felt that the actual measurement
involving the children was the most effective method of
teaching the metric system. They also all diseouraged the
use of conversion from metric units to imperial units or
viceéversao They strongly encouraged teaching the metric
system only, even if the world outside the school was still
using imperial units. Imperial units in this school
received very little emphasis and were mentioned simply for
historical reasons. The teachers reported no obvious dif-
ficulty with the fact that children were learning the metric
system in the school and then living in a largely imperial
world after school. The textbooks and work cards in mathe-
matics were all totally metric with little or no reference
to imperial ﬁnitse

In this school it was decided to em?hasize the

lynder the guidance of the British Standards Institu.

tion, recommendations were drawn up regarding safety,
accuracy, and mathematical soundness of desirable forms of
equipment., This was followed by legislation.
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centimetre and 10=centimetre lengths in the earlier grades
because the millimetre was found to be too small a unit and
the metre too large a unit for children to work with.
Similarily, the 100-gram mass weight and the 500-gram mass
welight received emphasis over the gram and the kilogram in
early grades. In volume measurement the litre, 500-milli-
litre and 100-millilitre units received the emphasis. The
other units were used as the children became older. The
above decisions, however, were made within this school and
were not necessarily followed in other schools. The teache
ing process in this school with regard to the metric system
emphasized the "think metric" concept. The children and
teachers were now having very little difficulty with the
metric system,

In the high school, with the exception of the science
and mathematics programs, which are now metric because the
national exams have been metric since 1970-and 1972
respectively, the majority of teachersl have not really
faced the issue of how to teach the metric system. The
teachers are in the position of having to learn the system
themselves because they are now getting studenﬁs who have
been instructed in the metric units for several years and
hence know the system. Therefore, the teachers are not

faced with the issue of having to teach it as much as

lExcludes home economics teachers, industrial arts
teachers, physical education teachers, and business teachers.
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having to learn it. The writer was not, therefore, able to

get much information on teaching the metric system in the

non-mathematics area, because in England the mathematics
teacher has the responsibilitv of teaching the metric system,

In Manitoba, however, the majority of high school
teachers will be involved in teaching certain aspects of the
metric system initially, because the plan of implementation
is different. This aspect will be dealt with in Chapter IV.

A number of publications have helped teachers of
science and mathematics to teach the SI units. In science,
for example, the following pamphlets were published:l

l. SI Units, Signs, Symbols, and Abbreviations: For
Use in School Science.

2, Metrication and Domestic Science.

3. An Introduction to SI Units for Scientists and
Technologists,

There is also one publication in mathematics:

l. " Intreduction of SI Units in School.
However, no similar publications are available in the field
of geography.

In geography the teachers were changing to the metric
units only when they came across these units in the textbook .
At the time of writing, the geography teachers had not realiw
worked out any clear cut guidelines for teaching the metric
gystem. As has been indicated earlier, they were not

satisfied with the approach taken in England with regard o

lsee Bibliography p. 130,
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metrication. However, they were prepared to suggest guide-
lines for teaching the metric system which are developed in
the next section.

From the interviews, the writer concluded that the
teaching techniques for introducing the metric system in the
infant and junior classroom developed after a year or two of
introduction. The.dominant elements which prevailed were:

1. The emphasis on student oriented activities for
teaching the metric system,

2. The "think metric® concept.

3. The absence of teaching any conversion from the
metric to the imperial or vice-versa.

In the high school, this whole area is rather weak except
where science and mathematics are concernedo> Teaching

techniques have not really been developed here.

ii. Sugeested

,, guidelines and recommendations to
n & rc uce L _, 75 b - g g e - 3 v < e -~ —

d ch the metric syscem in

The educators interviewed were asked to suggest guide-
lines and recommendations for introducing and teaching the
metric system in the classroom. These are indicated below
and are not necessarily word for word as recorded. However,
an attempt was made to portray the idea as closely as
possible.

1. "In primary grades I would strongly recommend the
student oriented activity approach for introducing
and teaching the metric system., I think this is
by far the best method. Get the children involved
in actual measurement."

2. "The policy of not converting from metric to

imperial and vice=versa should be strongly
encouraged,”
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7o

9.

10.
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"Select only those textbooks which strongly
encourage the 'think metric' concept and which
are student activity oriented. I would recommend
that you do not use textbooks which encourage
conversion.”

"When you introduce the metric system of units be
sure you have adequate and sufficient equipment
available for the children to use. Initially we
improvised some measuring devices.”

"Check carefully that the equipment purchased
meets the standards you anticipate. (Government
legislation may be necessary here)- In England
the equifment which meets a certain standard has
a symbol+ on it. . . . this has helped a great
deal.™

"In the primary grades we have found that empha-
sizing the centimetre length, 10-centimetre length,
100-gram mass weight, 500-gram mass weight, 100 -
millilitre volume, 500-millilitre volume has been
an advantage,™

%"In high school geography select those textbooks
which have been newly written or re-written as
opposed to those that have just had the imperial
units translated to metric. Also select those
books which are completely metric as opposed to
those which are partly metric and partly imperial.®

"In geography I would encourage many practical
activities relating to temperature, precipitation,
elevation, land area (hectare), mass, etc., in
order to give students and teachers a sense of
feeling and judgement for the metric units,”

"Be sure that your teachers, both in the primary
and in the high school, understand the SI units in
terms of rules and symbols so that these are

taught correctly from the beginning and re-teaching
will not be necessary,"

"Introduce the metric system into a school system=
atically so that each teacher knows the general
implications for the other teachers as well as the
specific implications for himself."

key picturing a Union Jack.



93
VII. CONCLUSIONS

The writer's conclusions and recommendations of the

experience in fngland will be developed in Chapter V.,
VIII. SUMMARY

This chapter briefly outlined the educational system
in England and described the initial stages in the change to
the metric system there. The procedure for arranging inter-
views was outlined and a brief autobiography of the
educators interviewed was given. This was followed bv a
description of the procedure for recording and analysing the
interviews. The final and ma jor part of this chapter out-
lined the information obtained from the interviews in
England under the following four broad categories:
implementation procedures; teacher in-service; textbook
publishing; and teaching techniques.

Chapter IV outlines the writer's involvement on the
Department of Fducation Committee to Study and Introduce

the Metric System in Manitoba Schools,



CHAPTER FOUR
A SUMMARY OF METRIC DEVELOPMENTS IN MANITOBA EDUCATION

I. ORGANIZATION OF THE COMMITTEE TO STUDY AND INTRODUCE
THE METRIC SYSTEM IN MANITOBA SCHOOLS

With the passage of the White Paper on metric con-
version in Canada in January 1970, the movement was begun
to implement the metric system in Canada. Because the
field of education would be very directly involved in the
whole metrication process, the Curriculum Branch of the
Department of Education initiated and organized a Committee
to Study and Introduce the Metric System in Manitoba Schools
in the summer of 1971. Membershipl and the frame of
reference for the Committee were developed in Chapter I of

this paper.2

II. ACTIVITIES OF THE COMMITTEE TO STUDY AND INTRODUCE
THE METRIC SYSTEM IN MANITOBA SCHOOLS

Since the first meeting of the Committee in September
1971, the Committee has met for a total of twenty-one full

1 lpor 1ist of membership on the Committee see Appendix E,
pe [4'30

2See Chapter I, p. L.

L
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day meetingsal Also, various members of the Committee have
offered fourteen half day2 experimental workshops during
the development of an adult education program as well as
numerous half day workshops once the program had been
developed. Various members of the Committee have completed
eight two day regional in-services3 for training resource
teachers within the province.

One of the initial tasks undertaken by the Committee
was to review and report on articles written about metrice
ation; these are listed in Appendix:Fsh From the reports
given by Committee members the following points were noted:5

"The degree of teacher in-service should be quite

extensive. This in-service should stress pragmatic

involvement and activity on the part of teachers in
order to develop the ability to think metrically,"

"In presenting the metric system to children the

methods should be activity oriented so that the

students are actively enpaged with manipulative
materials,.™

"The notion of conversion from one system to another

should be discouraged as far as teaching is concerned.
This tends to confuse rather than elucidate."

1The writer has attended all of these meetings.

2Phe writer has been involved in ten half day
experimental workshops as well as numerous workshops after
the program was completed,

3The writer has been involved in five regional in-
services.

4See Appendix F, p. 145,

5Minutes of the Committee to Study and Introduce the
Metric System in Manitoba Schools, October 20, 1971,p. 1,
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The Committee also reviewed video tapes on measurement
produced by Schools Broadcasts of the Department of
Educationl and several films? from various organizations
to give members an insight into the problems encountered
during the metric transition.

In one of its early meetings the Committee also set
up as its intermediate goal the study and recording of
information required for the development of an adult
education program. This goal incorporated the first and
last of the criterial outlined earlier and provided an
opportunity for acquiring relevant information for the
development and implementation of such a program. Several
presentations helped the Committee in formulating guidelines
for an adult education program. These presentations are
indicated below:

1. Two leading members involved in giving direction

for the changeover to the metric system of the
Manitoba hospitals,

2, The Chairman of the Metric Task Force for the
Department of Education of Ontario.

3. The Chairman of the Metric Commission of Canada,
As well as hearing the above presentations the Committee was
in correspondence with the Metrication Board in Britain and

the British Information Services. It was from the background

lFor 1ist of video tapes reviewed see Appendix G, p. 147.

2For 1ist of films viewed see Appendix H, p., 148,

3For list of criteria see Chapter I, p. 4.
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of reviewing literature, hearing presentations, reading
correspondence, and viewing video tapes and films that the
Committee began developing an adult education program

entitled, Introduction to the Metric System. ' In conjunc=-

tion with the above, the Committee also began developing a
videotape "Why Go Metric?® 2 which has since been completed.
As well as the above, the Committee published an article in

the Curriculum Bulletin3 entitled "Think Metric Now"™ to

introduce educators to the forthcoming change,
In developing the adult education program, several
important decisions were made which acted as guidelines:

1. The program should be developed for adults
in general and not specifically for teachers.,

2. The approach incorporated in the program would
be a workghop which would be mainly participant
oriented.

3. The content of the workshop would be limited to
introductory material and would emphasize four
areas:

a., length measurement

b. mass measurement

C. capacity (volume) measurement
d. temperature measurement; and

with a supplementary section concerning itself
with:

lCommittee for the Study and Introduction of the Metric
System in Manitoba Schools, Introduction to the Metric
System, (Manitoba: Department of Education, 1973,

2yideo Tape, Why Go Metric? (Manitoba: School
Broadcasts Branch, T§¥

]

3John R. Lohrenz, "Think Metric Now", Curriculum
Bulletin, vol. 6, no. 4, (June 1972), pp. 10ZIL.

“Workshop participants limited to approximately 30,
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a, area and volume measurement
b, dinterrelationship of length, mass, and
capacity units.

L. The time required to complete the introductory
workshgp would be a session of not more than three
hours.

5. The program would be written in its final form
only after sufficient experimental workshops would

be held $o refine, re-write, and evaluate the
program.

6. The description of the workshop would be in a
booklet which would also include relevant materiall
about the metric system. The booklet would be
given to each participant doing the workshop.

The introductory activities for the metric workshop have
6

been included in Appendix 104 The booklet? is available

from the Department of Education, Winnipeg, Manitoba,

With the completion of writing the adult education

program, the Committee began investigating the problem of

lPhe Committee decided that it would be practical to
limit the workshop session to under three hours so that it
could be used either in a morning session, afternoon
session or as evening session.

2Experimental workshops were held at Thompson,
University of Manitoba, University of Winnipeg, and at
approximately ten schools in Winnipeg. Included were
teachers, other professional people and parents. Their
comments were considered in developing the program.

3Reasons for going metric, prefixes, rules, definitions,
history, list of available video tapes and films, references,
etco,

ksee Appendix I, p. 149,

SCommittee for the Study and Introduction of the Metric
System in Manitoba Schools, Introduction to the Metric
System, (Manitoba: Department of Bducation, 19737,

6The writer compiled and wrote the original manuscript
as well as each revised one after review and modification.
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implementation of the metric system in Manitoba Schools,
This aspect involved two things:
1. Teacher in-service; and

2. Recommendations regarding implementational

With regard to teacher in-service the Committee made the

following recommendation? to the Department of Education:
nThat in-service sessions be held_in the fall of 1973
in the five inspectorial regions@3 These sessions
would be of at least two day duration. The trained
resource people would be responsible for carrying on
metric workshops for the teachers in their respective
divisions.m

The above recommendation was accepted by the Department of

Education and the Committee then informed the Superintendents

of Schools of the initial implementation procedures.

Included in the correspondence to the Superintendents of

Schoolsl was the following information:

Stage One of Implementation

"During stage one, workshops will be conducted to
train teams of teachers from each School Division to
act as resource personnel in their division.”
This initial stage could be completed by the end of
973 or early 197E)e

1The Federal and Provincial governments have not yet
allocated any funds to implement planned metrication
programs nor have they officially set any dates for imple=
mentation in the field of education. (January 1974).

2Minutes of the Committee to Study and Introduce the
Metric System in Manitoba Schools, April 24, 1973, p. 2.

3An inspectorial region includes about ten school
divisions.,

hLette? to Superintendents of Schools dated June 21,
1973§ from the Chairman of the Committee. See Appendix J,
pell&»@
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Stage Two of Implementation

"The teams trained during the initial stage would act
as resource personnel for the training of teachers
within their School Division. Completion of this
phase is tentatively suggested for June of 1975.%

Included in the communique was the following statement:
" two day in-service for a team of three teachers
from each School Division would be held in each
inspectorial region in the fall and winter of 1973,
Representatives from each of the areas of Grades
one to 8ix, seven to nine, and ten to twelve would
likely be an advantage., This approach would serve
to distribute the load in terms of introducing the
system to teachers in the Division. Dependent upon
their needs, School Divisions may wish to send a
single representative.”
The training of resource teachers in each School Division
has been completed by the Committee. Two day regional
in-services have been held at the following centres:
Dauphin, Brandon, Carman, Transcona, Winnipeg (3 sessions),
and Cranberry Portage. A total of almost two hundred
teachers have attended the two day in-services with rep-
resentatives from all but one of Manitoba's School
Divisionsol A detailed outline for the two day in-service
is included in Appendix K .2
Fach of the agenda items in the two day in-service
was evaluated by each participant on the basis of a
numerical value of 1 2 3 4 5 with 5 being the highest

ratingOB Each participant was also given an opportunity

INo explanation why one School Division did not send
representatives.,

2366 Appendix K, p., 188,

3See Appendix L, p. 194,
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to comment critically on each agenda presentation., This
evaluation was used as a guide by the Committee for mod-
ifying and revising further in-services. The agenda items
were planned around the workshop activities as found in the

program = Introduction to the Metric System and included

1 .
in Appendix I. Because the main purpose for evaluating
each agenda presentation was to help the Committee in
analysing its own work for future in-service programs, the
writer will not comment on this aspect of the in-service
any more except to say that the workshop activities
scored between 4 and 5 at each regional in-service., The
workshop was the highlight of each in-service and numerous
comments both verbally and written were made about this
aspect of the in-service. The following are comments which
were recorded on the evaluation sheets by participants at
the regional in-services on the metric workshop activities:2
" . o o Very good, enjoyed working with metric units,
hands on approach very good, very valuable in helping
a person get an exact idea of the nature and size of
metric units, enjoyed this part most, excellent, right
approach, very valuable way to get acquainted with the
system, exceptionally good, the only way to get into
the metric system, useful and informative, hands on
method is excellent, practical, interesting, a good
type of workshop, very useful, manipulations at the
tables were very helpful, very enlightening, inform-
ative and a good way to get going. . . L%
The Committee has also been active in preparing recom-

mendations for continuing the implementation of the metric

1See Appendix I, p. 149,

2The evaluation sheets are available from the writer.
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system in the schools., A difficulty exists here because
neither the Federal nor the Provincial governments have
allocated any funds to implement metrication programs nor
has the Federal government established specific target dates
for the implementation of the metric system into the
educational field. Federal and Provincial governments are

1 the financial arrangements and thereby defining

negotiating
responsibilities. As a result, statements of recommendation
have a limited value until the above issues have been
clarified. However, the following recommendations have been
' made by the Committee:

1. To Curriculum Committees of Department of Education.?
"That the various curriculum committees be informed
now about the state of metrication developments and
that their work has to begin now in preparing
suitable teaching materials for the students.®

This recommendation has been acted upon by at least one
committee,3 the Mathematics Curriculum Committee, which
has begun to revise the curriculum from K=6, introducing the
metric units wherever applicable, This revised curriculum is

to be available to schools by the fall of 1974,

1From interview held with the Chairman of the Curricu-
lum Committee of the Council of Ministers of Education,
February 11, 1974,

“Minutes of the Committee to Study and Introduce the
Metric System in Manitoba Schools, April 24, 1973, p. 4.

3The Home Economics Consultant, the Physical Education
gonsultant, and the Industrial Arts and Vocational
Consultant are also active in introducing the metric units
in their respective programs.
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2. To the Curriculum Branch.l
"That key personnel from groups such as:
a, Superintendents Association;
b. Manitoba Teachers' Society;
c. Manitoba Association of School Trustees;
d. Vocational Industrial Training Association;
e. Business Educational Training Association;
f. Manitoba Industrial Arts Association; and
g. Other similar associations,
be called together for a briefing about the operati-
onal plan. Their suggestions and support would be
welcome.™
This recommendation has not been acted upon, largely because
the Federal government has not yet officially established
target dates for implementation within the educational
system,

The Committee also drew up a proposal concerning phases
for and costs of implementation of the metric system into
Manitoba Schools. This proposal2 was presented to the
Council of Ministers of Education’ in January 1974 for
consideration. Proposals from several other provinces were

also presented,

lMinutes of the Committee for the Study and Introduc-
tion of the Metric System in Manitoba Schools, April 24,
1973, p. 4.

2Proposal is included in Appendix M, p. 196,

3Council of Ministers - A charter organization of the
Ministers of Fducation of the provinces of Canada who meet
periodically to discuss mutual problems facing the educa-
tional systems of the provinces. The Council is presently
establishing a Metric Task Force to give direction for
uniformity in pertinent areas relating to metrication as it
affects the education system., Terms of reference have not
been fully spelled out as yet, (January 1974).
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As can be seen from the proposal,l three implementation
phases have been indicated, beginning with 1974 and con-
cluding with 1979, by which time the educational system
should be more or less completely metric,

The above proposal, or a revised version of it, can
be acted upon only when the Federal and Provincial govern-
ments have indicated target dates for implementation; until
then, everything remains tentative. The Committee is
waiting for a decision from the Council of Ministers with
regard to the proposal as well as specific dates® for
implementation from the Federal government. Before much
further action can be taken, a climate for the change to
the metric system must be established. This responsibility

rests with the Federal government,

ITII. CONCLUDING OBSERVATIONS, ASSUMPTIONS AND DECISIONS
OF THE COMMITTEE FOR THE STUDY AND INTRODUCTION
OF THE METRIC SYSTEM IN MANITOBA SCHOOLS

A. The Federal Scene
There appears to be minimal indication from the Metric
Commission in the field of education’ that Canada is
involved in metric conversion. Both the Federal and

Provihcial governments appear to be withholding the

lsee Appendix M, p. 196,
2Specific dates should be forthcoming shortly.

3Pr‘obably because education is a provincial responsc-
ibility.
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initiative to act because of the fear that the first one to
make a move will be responsible for the costs. Provinces
are reluctant to make the first move because they will then
be legitimate targets for School Boards in terms of
finances.

There are presently perhaps three categories into
which the provinces can be placed in terms of metric
activity in the field of education:

i. Extensive activity - Ontario, Manitoba, Nova Scotia.

ji. Some activity - British Columbia, Alberta, Quebec.
iii., Minimal activity - others.
There is quite a range of metric activity in the field of
education among the provinces of Canada; from those which
have been active for over two years, to those who have done
nothing at all or very little,

The concern of the Committee in this area is for the
establishment of target dates by the Federal government.

The Metric Commission, which is more of a coordinating body
than a policy making body, has published some general target
dates for implementation, but the Federal pgovernment has

not yet publicly sanctioned them. Until the Federal govern-
ment makes a definite decision, the Departments of Educa-
tion in the different provinces, with some exceptions, are
not likely to initiate a metric changeover very rapidly. To
this point in time it does not appear to be a priority item
for many Ministers of Education. Even though the Metric

Commission has published target dates which have gone to the
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Steering Committees, and from there to national organiz-
ations and committees, it appears to the Committee that the
organizational network which has been set up by the Metric
Commission to provide information is not serving that
function adequately at the present.

The provinces are still in the process of negotiating
the cost=sharing procedure to be used for implementing the
metric system in the educational field. There appears to be
little breakthrough from the position "to let costs fall
where they occur.™ Currently, the Metric Commission is
attempting to get a timetable of conversion accepted by the
Council of Ministers of Fducation.l However, there appears
to be an attitude of reluctance on the part of several

2 This attitude could change, though, with the

provinces.
present developments occuring in the United Statese3 The
Metric Task Force of the Councils of Ministers is involved in:

i. Preparing a "Style Guide™ whichhis an extension
from the Metric Practice Guide,* of that

1Perhaps an attempt to get those provinces with
minimal metric activity in the field of education to begin
initiating a plan for metric conversion.

2An attitude which appears to have changed insignif-
icantly during the last six months.

3Part of the reluctance of the Ministers of Education
perhaps stems from the uncertainty of metric conversion in
the United States. However, this is changing rapidly with
over elighty large firms, including IBM, General Motors, and
Ford committed to go metric.

“Canadian Standards Association, Metric Practice Guide,
(Rexdale, Ontario: Canadian Standards AsSsociation, 1973).
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information which is appropriate to schools. This
will also form a standard guide for publishers
throughout Canada.

ii. Establishing a timetable with reference to metric
conversion for the Canadian School System.

In summarizing the Federal scene in terms of education
and metric conversion there may well be some truth in a
statement made by a member of the Committee, "Somebody is

waiting for somebody to tell somebody something.™

B. The Provincial Scene

Until there are fixed committments on the part of the
Federal government it appears that the position of the
Department of Fducation within Manitoba is to make it
possible for schools to do those things in the field of
metric conversion which do not involve heavy finances. It
is a policy of doing things "cautiously" without pushing
metrication and without a great amount of financial
committment.

The Committee for the Study and Introduction of the
Metric System in Manitoba Schools met on February 26, 1974
to review its involvement during the past two and one-half
years as well as to try to anticipate future developments.
The Committee is now in a position where it has more or less
fulfilled the functionl for which it was established in

1971. For it to continue to function under its present

lyith the exception of general adult education. The
Metric Commission has accepted this responsibility.




format, further direction from the Department of Education

was required.
Before a discussion on new direction was begun several
assumptions were made about some of the future developments:

i. That beginning in September 1974, some schools
will be teaching the metric system, especially in
the primary levels. Implications for elementary
levels, junior high schools, and secondary
schools need to be studied and appropriate action
taken.

ii. That events will likely occur much faster during
the next two gears than they did in the preceeding
two years, This would include a rapid acceleration
of problems, such as an innundation of American
metric materials on the Canadian market. These
may not correspond to the standards set in Canada
with regard to symbols, spelling, rules, etc.

iii. That a great amount of work in planning, in-
service, and implementation will be required
during the next two years in specialized areas,
such as technical, vocational, industrial and
business training, home economics as well as
mathematics, science, and the social sciences.
There is a need to iéentify specific groups and
their specific problems and take appropriate
action.

From these assumptions arose several important
decisions:

1. Planning for implementation within the educational
system must continue. This planning could pro-
bably be best done by small representative
specialist groups,” from which a Steering
Committee should evolve.? This means that the
Committee for the Study and Introduction of
the Metric System in Manitoba Schools wil} no
longer exist under its present structure.

1These specialist groups need to be identified,

2
Representatives on these specialist groups should in-
clude personnel from rural areas as well as from the cities.

BAS of next meeting.
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2., Three members of the Committee were elected to re-
work the Proposal Concerning Phases for and Costs
of Implementation of the Metric System in Manitoba
Schools® in such a way that the basic policy
direction be shifted from a position of "tent-
ative ," "should ,” and "will occur," to one of
"gpecific action™ which includes target dates,

The revised proposal is then to be presented for
approval to the Minister of Education. The
"specific action®” implies "pushing™ metric con-
version in a planned and organized manner, which
includes a financial committment. A suggestion
was made that activities in 1974 be on a voluntary
basis and tEat in 1975 activities become
compulsory.

3. That the principle established in industry where
"committment from top management must be obtained
first™ should be adopted in the field of education
also. This would include committments for metric
conversion from; the Minister of fFducation, the
Manitoba Association of School Trustees, the
Superintendents Association, and the Principals
Association.

L. To send a communique3 to the Superintendent of
Schools in each School Division requesting:

a., What has been done within the School Division
with regard to teacher metric in-service since
the Regional In-Service meetings.

" bs An indication of how well the principle of
the Resource Team is working within the
Division.

5. That the policy of having all teachers in the
province attend a metric in-service equivalent to
at least the Workshop experience be continued.
That this in-service be completed no later than
June 1975,

1lsee Appendix M, p. 196,

2By 1975 the Metric Task Force will likely have esten-
lished a timetable which will probably be quite similar to

the one drawn up by the Committee.

3For information to the Committee for further actior
if necessary.
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6, That a serious attempt be made to coordinate the
in-service of secondary industrial arts teachers
with the in-service of instructors at the
Community Colleges wherever feasible.

7. That some form of communication be established
with the resource teachers in each School
Division and the newly formed Steering Committee,

In summary, the provincial scene is one in which a

more active policy is being sought and one in which the
Committee for the Study and Introduction of the Metric

System in Manitoba Schools has completed its assignment
and a new structure will continue the process of metric

conversion in Manitoba schools.
IV. SUMMARY

Chapter IV summarized the metric developments within
the educational field in Manitoba. It outlined the
organization, activities, concluding observations, assump-
tions, and decisions of the Committee for the Study and
Introduction of the Metric System in Manitoba Schools from
September 1971 to February 1974,

The next chapter draws conclusions and outlines

recommendations evolving from the study.

@,



CHAPTER FIVE

CONCLUSIONS AND RECOMMENDED GUIDELINES DRAWN FROM THE STUDY
FOR IMPLEMENTATION, TEACHER IN-SERVICE, PUBLISHING AND
SELECTING TEXTBOOKS, AND INSTRUCTIONAL APPROACHES
DURING METRIC CONVERSION IN SCHOOLS

I. DESCRIPTION OF THE PROCEDURE FOR DRAWING
CONCLUSIONS AND RECOMMENDATIONS

This chapter draws conclusions and outlines recommend-

ations f schools in generall and

rticular from the study outlined
in the previous chapters., For clarification purposes, this
chapter has Eeen organized into the following four broad
sections:
A, Implementation of the metric system in schools.
B. Teacher in-service for preparation in teaching the
metric system.
Co Publishing and selecting textbooks during the
changeover period.
D. Instructional approaches for teaching the metric

System ®

lSteering Committee on Education, Provincial Depart-
ments of REducation, School Superintendents School Trustees,
School Administraﬁors Teachers!? Organizations Teacher
Training Institutes, Textbook Publishers, etc.

111
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within each section the writer will draw conclusions from
the study described in Chapters II to IV and recommend

guidelines to be followed by educators in general as well
as guidelines to be followed by geography teachers in

particular.

II. IMPLEMENTATION OF THE METRIC SYSTEM IN SCHOOLS

A, Conclusions on Implementation

The British experience described in Chapter 1II gives
evidence that to bring about a change as major as that of
completely changing one system of measurement for another
throughout the educational system; a change which will
involve everyone, a well defined policy and committment by
senior governments is a necessity. The direction must come
from government; in Canada first from the Federal Government
and secondly from the Provincial Governments. The policy
on the part of senior governments must be well planned,
well directed, specific, and well publicized. It is not
sufficient to have the Metric Commission set up guidelines
and target dates if the Federal Government fails to openl:-
and publicly declare its support to those guidelines and
target dates. After the Federal Government has publicly
announced 1ts policy, including the target dates, the
Department of FEducation in each province can and should
establish a metric conversion policy in context with the
Federal policy. This policy should then also be made

public. There should be as little confusion as possible
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in the minds of educators what in fact the policies of the
Federal and Provincial Governments are. It is only after
the policies of senior governments are established and
publicized that support and committment on the part of
School Superintendents, School Trustees, School Adminis-
trators, Parent Teacher Associations, and Teachers can be
counted on. Without this direction the process of metric
conversion will likely occur haphazardly, half-heartedly,
and in a2 piecemeal and uncertain waysl
In Canada there appears to be minimal indication from
the Federal Government in the field of education that metric
conversion is almost upon the scene. A timetable of metric
coﬁversion within the field of education, has not yet been
openly publicized by the Federal GCovernment .2 Hence, the
Departments of Education in several provinces have not yet
considered metric conversion a priority and have, therefore,
not initiated a policy to promote the changeover. In
Canada an awkward situation has occured where several
provincial Departments of REducation have been reluctant o
make a committment until a clearly stated policy has been

issued by the Federal Government. The incentive on the

lEngland experienced a lack of direction and govern-
ment leadership and as a result an uncertainty about the
whole process of metric adoption was evident throughout
the field of education.

2The Metric Commission has published target dates but
these have not been openly reacted to by the Federal Govern-
ment. It has not been made public if these dates are or are
not Federal Government policy.
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part of Provincial Departments of FEducation to initiate an
active policy of metric conversion has been lacking.

Another conclusion to be drawn from the study in
Chapters II to IV is that there is a need to identify as
early as possible the implications of metric conversion in
each subject area so that necessary plans can be established
by publishers, curriculum committees; in-service personnel,
teacher training institutes, administrators, and teachers,
Together with the identification of such implications there
is a need to establish early in the process of conversion,

a metric pguide, for all educators, including publishers, of
accepted practices with reference to metric symbols, rules,
spellings, terms, etc., to be used in the field of
education. This guide could include directives such as the
"think metric" concept which should be encouraged throughout
the field of education. The guide could also include
instructional approaches 1 to introduce the metric system

in the schools,

The field of geography need not be separated from the
other subject areas at this stage of implementation.
Teachers of geography, however, should be made aware of the
implicatiéns resulting from metric conversion., These
implications have been outlined in Chapter I in the section2

"Specific Implications for Geography Teachers During Metric

lcuidelines

2See Chapter I, p. 9.
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Converslon." It is very necessary that geography teachers
be fully aware and understand the metric system itself and
also realize the importance of the change that will take

place in the field of geography when the conversion to the

metric system occurs,

B. Recommended Guidelines on Implementation

The following recommended guidelines, for implementing
the metric system in schools, have been developed from the
study described in Chapters Two to Four.

l. That the Federal Government be requested to pro-
duce and announce a comprehensive program (including target
dates) of metric conversion in the field of educationl
immediately., Basically, this would be a timetable to let
the pﬁblic know what is planned and thereby also establish
a "climate for metric conversion.®

2, That the Federal Government be requested to
establish a national organization (or use an existing one)
whose responsibility it is to publish a guide which outlines
acceptable symbols, spellings, rules, practices, within the
field of education as well as the implications that the
metric conversion will have in specific subject fields,

This publication should include directives to publishing

1This could be done through a general statement which
includes education.

2Expenses will increase greatly if the change to the
metric system is made suddenly. Several years will be
required to change textbooks if the cost is to be kept
to a minimal,
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companies (think metric concept) as well as guidelines for
teaching the metric system,

3. That the Provincial Departments of Education be
requested to establish a policy for metric conversion and
set up machinery to implement it. Teachers should be
included in the deliberations.

L, That precise details be given to publishers of
what is to be done in textbooks. Identify what metric
conversion means in each subject area. For example, the
publisher should know what the policy will be for the
primary grades in terms of the use of the millimetr99
centimetre, and decimetre. These directives must be given
to publishing companies as early as possible so that suitable
materials will be on the market when the changeover is made
in the classroom. Issue guidelines to authors and editors
concerning the accepted SI usage and establish a clearing-
house for advice to authors, editors, and others, to answer
questions immediately or to secure authoritative opinion on
short notice. Urge authors, editors, and publishers to
make sultable metric materials available as soon as possible.

5. That School Boards and other textbook purchasers
be requested to rearrange their schedules of new book
purchases in order to be able to place metric books in the
hands of students as soon as possible; and in particular
not to supplant currently held textbooks other than with
metric ones,

6. That curriculum planners be requested to take the
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opportunity to revise current approaches to teaching
measurement, especially in the elementary mathematics area,
by making curriculum reforms at the same time that the
implementation of the metric system occurs.

7. That professional organizations related to
education be requested to:

a., 1introduce an active publicity campaign by encouraging
papers and discussions on metrication at conventions,
reglonal, and local meetings;

b. 1issue pamphlets and other short pieces of literature
for teachers concerning the educational implications
of the introduction of the metric system: and

¢c. promote the publication in periodicals teachers read,
of articles on the proper usage of the SI system, on
strategies and tactics for education in a world going
metric, on criteria for judging instructional
materials and equipment, and on ways teachers may
improvise metric measuring devices and materials,

ITI. TEACHER IN-SERVICE FOR PREPARATION IN

TEACHING THE METRIC SYSTEM

A. Conclusions on In=Service Programs
There is a need, evidenced from the study carried out
in England,l for a well planned, well organized, systematic,
informative, and enthusiastic in-service program for
teachers if implementation of the metric system is to procc
smoothly and positively. The major reason for in-services
is to overcome the stumbling blocks that exist because oi =

lack of understanding on the part of many teachers about

lsee Chapter III,
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"why the metric system?" and "what 1s the metric system?®
To "let teachers go it on their own"™ is too inefficient a
method, An in-service that is well planned and informative
can greatly facilitate learning a large amount of inform-
ationl which may otherwise take a much longer time to learn
if teachers are required to do it on their own.

Secondly, from the interviews carried out in Englaud,
and from the various reports from other educators, as well
as from the experience gained in Manitoba, the writer
concluded that the initial in-service should include at
least a portion of the time for a participant activity
oriented approach in which the actual metric measuring
devices are used and actual measurements are madea2 The
participants should appreciate a sense of judgement of at
least the three basic units - metre, litre, and gram, as
well as an understanding of the prefixes - "kilo," "milli,"
and "centi® at the initial in-service,

A third conclusion stemming from the study is that all
teachers should attend a basic in-service in which the
important aspects of the metric system are presented.
Because the metric conversion will affect everyone, the
writer feels strongly that all teachers should be able

to speak to the public about the conversion in an informed

1s1 units, accepted rules, spellings, symbols, etc.

2Example included in Appendix K, p. 188,
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way. It 1s not just a "mathematics thing” or a "science
thing® but something which includes everyone. Once all
teachers have attended an initial in-service, then further
consideration can be given to teachers in specialized areas
who should be involved in further in-services. However, it
is essential that all teachers are involved in at least

a basic informative in-service on metric conversion,
preferrably one which includes participant activity with
actual metric measuring devices and actual measuring
experiences. This would be in keeping with the "think
metrich conceptl described earlier.

Finally, from the interviews with geography teachers
in England, the writer's conclusion is that geography
teachers, as teachers in all other subject areas, should
attend a basic in-service to get an understanding and a
sense of judgement and appreciation of the metric system
itself. Following this in-service, the geography teacher
should be required to attend further in-services which
identify specific implications for the geography teacherz
as well as prepare him for the changes when they occur

in the instructional materialse3

lrhe aspect of converting from metric units to
imperial units should be strongly discouraged.

2As described in Chapter I of this study.

3These in-services should be planned, organized and
carried out during the next two years so that geography
teachers will be fully prepared to adopt the change when
instructional materials are fully metric,
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B. Recommended Guidelines for In-Service Programs
The following recommended guidelines, for in-service
to prepare teachers in teaching the metric system, have been
developed from the study described in Chapters II to IV,
1. That in-service groups be encouraged to prepare a

basic inoservicel

for all teachers which is well planned,
well organized, informative, and at least in part partice
ipant activity oriented. Answers to questions such as the
following should be given at the in-service.

a. Why should the metric system be adopted?

b. What is the metric system?

Co How will we go metric?

d. What are the general implications of going metric?
Guidelines in the following areas should be developed.,

a, "Think metric"™ concept.

b. Criteria for evaluating metric instuctional
materials,

2, That all teachers in specialized areas such as
geography2 be encouraged to attend more than just a basic
in-service. That further in-services identify specific
implications and methods to help deal with concerns
specifically applicable to the specialized area. These
would be designed to help the teacher cope with the changes

lIn a planned and orderly metric conversion the cos:
could be largely absorbed in existing programs of ine-service.

Industrial arts teachers, home economics teachers,
physical education teachers, science teachers, mathematics
teachers, business teachers.
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when instructional materials are in fact metric.

3. In the field of teacher in-service, a central
body (provincial) should be encouraged to develop programs,
including the identification of problems to be faced in
training elementary, secondary, and occupational teachers,
the production of whatever materials may be needed, and the
scheduling of workshops. A clearinghouse should be estab-

lished to evaluate instructional materials, particularly

films and videotapes, and to coordinate their use in schools,
L, FEncourage each school to select one staff member

to be the metric authority for the school. This person

would be encouraged to attend metric conferences, do extra

reading in this field, and generally keep the staff informed

on metric developments.

IV. PUBLISHING AND SELECTING TEXTBOOKS
DURING THE CONVERSION PERIOD

A. Conclusions on Publishing and Seleéting Textbooks
A conclusion drawn from interviewing British textbook
publishers and teachers is that if textbooks or text
materials are to be used as tools for promoting metric
conversion there should be no dual references.l A textbook
using imperial units of measurement in such a way that no

reference is made to imperial unitse2 For teachers, this

lBoth imperial units and metric units side by side.

2Except perhaps in a table at the back of the book,



means that they select only those metric textbooks which do
not include imperial units side by side with the metric
unitsel2
A second conclusion, arrived at from interviewing

teachers using geography books not fully metric, is that
when textbooks in courses such as geography are revised:
translation from imperial units to metric units within the
textbook is not satisfaétorye3 Isotherms, isohyets, contour
lines, etc., must be re-drawn on maps. It is not sufficient
simply to replace the imperial measurement with a metric
equivalent. For teachers this would mean that a close check

should be made when selecting a textbook to see if it is

actually rewritten or merely translated.

B. Recommended Guidelines on Publishing and Selecting
Textbooks

The following recommended guidelines, for publishing

and selecting textbooks during the changeover period, have

been developed from the study described in Chapters II to IV.

lFrom a commercial point of view, compromising other
measurement units for ST units is the worst possible
solution in publication in terms of expense. It means tha’
the book will have to be revised again in a very short tims
and therefore the expenses are greatly increased.

21t was found that the readers were not relating to
the metric units but were simply ignoring them and relating

toithe familiar imperial units which followed the metric
units.

3Example:O°F to -17.8°C. This 1s much too unwieldy and
much too difficult to learn. The line must be either drr -
slightly north or south and numbered -20°C or =15°C,
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1. That publishers be advised to publish textbooks
without any referencel to imperial units and that all text-
books follow the SI units of measurement. No dual reference?
should be published in textbooks.

2, That educators, especially teachers, be advised to
select textbooks that follow the accepted SI units of
measurement and that use no dual reference within the textual
materials,

3. Advise publishers that textbooks in fields such as
geography require a major revision or perhaps even rewriting.
Direct translation from imperial units to metric units is not
satisfactory in most instances. (e.g. O°F to =17.8°C)

4, Teachers should be advised not to purchase text-
books or workbooks which emphasize conversion from imperial
units to metric units or vice versa. The experience has
been that these books cause more confusion than clarification,

5. Teachers be advised to select those textbooks or
text materials which emphasize the "think metric™ concept.

6. Teachers be advised to select those textbooks and
text materials, especially in the primary and lower ele-
mentary levels, which emphasize the student activity
approach to learning. During the initial years of metric
conversion this could be a guideline for all levels,

including adults.

lPerhaps a conversion table at the back of the book,

Metric and imperial units side by side.
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7. School Boards be advised that if the replacement
of textbooks for going metric is spread over a period of a
few years then the cost could easily be absorbed in the

usuval replacement processel

V. INSTRUCTIONAL APPROACHES FOR TFACHING THE METRIC SYSTi

A. Conclusions and Instructional Approaches

Several conclusions can be made from the study about
instructional approaches for teaching the metric system,

One conclusion is that teachers who felt successful in
teaching the metric system were involved in the student
activity oriented approach to teaching the metric system of
measurement. There was a general feeling among teachers
that involving the children in actual measurement was a very
effective method of learning the metric system. Placing the
emphasis on activities which caused children to "think
metric®™ was strongly recommended., Also, teachers reported
that children thoroughly enjoyed measurement activities and
learned the properties of the metric system through these
activities. There was a general feeling that measurement
in fact could not be "taught” but that learning to measure
was a gradual process related to the personal experiences oi
each learner., Until a learner has had the opportunity to

experience in concrete, comparative terms what a gram,

lrextbooks generally have a life span of four to five
years., If a lead time is given then textbooks can be
replaced without extra cost.
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kilogram, metre, and litre are, they remain meaningless
to him,

Secondly, teaching the metric system through con-
version from the imperial system or vice versa promoted
confusion and even dislike for the metric systemel Teaching
the metric system by relating it to the imperial system
appeared to be a very unsatisfactory method of teaching the
metric system and did not cause learners to "think metric.”
It was strongly suggested that teachers do not try to teach
the metric system through conversion problems or to teach
conversibn factors. The metric system must be taught as a
system by itself,

A third conclusion, which in part comes from the firs:
two, is that a careful selection of instructional materials
has to be made before adoption in a classroom. Teachers
should not purchase materials which encourage conversion to
or from the imperial system. The materials which should
be purchased are those which encourage the "think metric®
concept and present the metric system as a system in itself.

In the field of geography, instructors and learners
will have to go through a similar process as described for
other teachers and students to become proficient with the
metric system. The major change for the geography teacher
will occur when geography textbooks are published in metrio

units. Before a geography textbook using the metric units

lFrom interviews with teachers in England.
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can be used effectively, however, both teacher and learner
will have to have a sense of judgement, appreciation, and
understanding of the metric units as they are used in the

field of geographyol

B. Recommended Guidelines on Instructionél Approaches

The following recommended guidelines, on instructional
approaches for teaching the metric system, have been
developed from the study described in Chapters II to IV.

l. That instructors be encouraged in their teaching
to emphasize the learner participant activities involving
the use of metric measuring devices and actual measurements
using metric units. The emphasis should be on the “think
metric™ concept. Activity-based instruction should be the
foundation for instruction of metric measurement at all
levels,

2. That instructors be strongly discouraged in teach-
ing the metric system through the use of imperial conversion
or conversion problems,

3. Fducators be advised to select those metric text..
books or metric instructional materials which encourage the
"think metric" concept and which teach the metric system as
a system 1n itself. FEducators should be discouraged from
purchasing textbooks or other instructional materials which

are Jjust translated from imperial units.,

1Appropriate in-services should be planned to
accomplish this for the geography teachers.,
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L, Departments of Education be requested to institutle
a system of cataloguing and critically evaluating commerc-
ially produced instructional materials as part of the
educational program. Materials and particularly audio-
visual materials judged to be especially valuable should be
made readily available through a provincial department of
education library,

5., That purchasers be advised to make a careful
selection of metric measuring devices in order to check the

accuracy of commercial equipmentol

VI. AREAS FOR FURTHER STUDY

This study has not developed the type of in-service
necessary for teachers in specialized areés2 who have gorie
through the basic in-service. Even in geography this has
not been attempted in this paper and is therefore open to

further study and development.,3 Perhaps another area of

1, England examples of commercial litre containers
were on the market which actually held only 900 millilitres.
In other instances it was found that the graduations on
volume (capacity) containers was very approximate. Legis-
lation has since been passed regarding accuracy, safety,
and mathematical soundness,

2Industrial arts, home economics, science, mathematic-
social sciences, and business courses.

3Especially the development of in-service programs
teachers just prior to the introduction of metric textbors .
This would be the development of an in-service program
after the teachers had already participated in the basic
in-service.
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further study is the whole subject of measurement in
geography as it is presented at the present time. To what
extent do learners in fact understand the concepts of
measurement as they are presently being presented in most
geography courses? Geography teachers use a great many
measurenent comparisons within their courses - to what
extent are these real for students now, and to what extent
will they be real after metrication? There appears to be
a need for further study in the whole area of how measure-
ment 1is being taught in schoolse1 Perhaps the opportunity
should be taken at the time of metric conversion to investi-
gate this area and make recommendations to curriculum

planners and developers.
VII. SUMMARY

Chapter V has outlined conclusions and recommended
guidelines from the study for implementation, teacher in-
service, publishing and selecting textbooks, and instruc-
tional approaches, during the changeover period from the
imperial units of measurement to the metric units. These
conclusions and recommended guidelines have been directed
to educators in general and wherever applicable specific

guidelines have been directed to geography teachers, This

14.0. Murphy and M.A. Polzin, "A Review of the
Research Studies on the Teaching of the Metric System,"
Journal of Fducational Research, (February 1969), pp. 267-

70. This article concludes that there are relatively few
research studies in the area of measurement.”
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study has emphasized only the early stages of metric cone-
version with regard to teacher in-service and has not
attempted to develop the kind of in-service necessary for
teachers in specialized areas, The study has suggested‘
that further study needs to be carried out in the area of
preparing in-service for specialized teachers and also in
the teaching of measurement itself.

The fundamental concept underlying all implications

is that of making a direct transfer to metric measurement

without the use of conversion, dual listings, or any similar
"halfway house solution." In short the basic concept is to
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APPENDIX A

LIST OF METRIC PREFIXES AND THEIR SYMBOLS1

Prefix Factor by which the : Symbols
unit is multiplied

tera 1012 T
giga 109 G
mega lO6 M
kilo 103 k
hecto 102 h
deca 10t da
deci 10-1 d
centi 1072 c
milli | 10-3 m
micro 10=° n
nano 10~2 n
pico 10~12 p
femto 10=15 f
atto 10718 a

1 L
The prefixes, detailed rules, symbols and spellings
are found in:

Canadian Standards Association, Metric Practice Guide
(Rexdale, Ontario: Canadian Association, 1973).
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APPENDIX B

METRICATION BOARD STEERING COMMITTEE FOR
EDUCATION AND INDUSTRIAL TRAINING:
TERMS OF REFERENCEL

a. to commission such enquiries as are necessary to
establish the state of preparation for the change to
metric in this sector;

b, to determine which bodies are best equipped to
undertake a general oversight of these preparations
and to decide whether it is necessary to charge any
other bodies to work out more detailed programmes
for the particular industries and educational bodies
in this sector; :

C. to report to the Board on its preliminary findings
by lst December 1969; and

d. to report on programme developments in the
FEducational and Industrial Training Sector with
recommendations for such legislative, regulatory,
or other action required of public departments and
for such publicity or other action required of the
Board as is necessary to secure a smooth transitic:.
to the metric system.,

1
Commonwealth Secretariat, Commonwealth Conference ~n

Metrication, (London: Metrication Board, April 2L=27,197%
pe B“‘lo
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APPENDIX C

LIST OF CASSETTE TAPES OF THE INTERVIEWS

Sister Marie Agnes-

Mr. R. Beddis -

]

Miss J. Gayton
Mrs, P.M., Jolley -
Mre JeLe K&V o>

Mr, Ho MacGibbon

Mr. J, Parsons -

Mre K. Pinnock @

Mrs. Wilson -

HELD IN ENGLANDY

Headmistress of the Saint Philip
Howard Roman Catholic Elementary
School in Hatfield

Teacher and author of several Geography
textbooks and member of Schools Council
Geography Project

Officer of the Science Education
Section of The British Council

Director of Education and Industrial
Training of the Metrication Board

Her Majesty's Senior Inspector in the
Department of Education and Science

Deputy Managing Director of Heinemann
Educational Books Limited

Geography Department Head at the Eltham
Green Composite High School

Management Director of John Murra{
Limited, a publishing company in London

Assistant Executive Secretary of the
Association for Science Education

lThese tapes are available from the writer on request e
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APPENDIX D

METRICATION BOARD:

TERMS OF REFERENCEl

1. The Board shall facilitate the transition from the
use of existing systems of weights and measures in the
United Kingdom to the metric system on the assumption that
the end of 1975 should be the target operative date for all
provisional programmes, with the qualification that, if this
date proves to be unreasonable for any particular sector,
the programme for that sector may aim at an earlier or
later date.

2, In particular the Board required:

a,

to examine in consultation with such organisations
and persons as the Board consider appropriate the
problems involved in the transition;

to advise the responsible Minister on the
implications of the change to the metric system
in each sector of the economy and, so far as
practicable, the costs and other considerations
involved, including any legislative changes which
may be judged necessary;

to make generally available information and
advice on the co-ordination of timetables and
programmes for the change in the various sectors
of the economy;

to furnish to any enquirer information and to
publish, whether by advertisement or otherwise,
such information as the Board may think useful
for familiarising the public with the metric
system;

1

Metrication Roard Report, Going Metric: Progress in

1970, (London: Her Majesty's Stationery Office, 1971),

pP. 133,
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to ensure that the relevant educational interests
are kept fully and continually informed of plans
and progress for metrication:

to make investigations and surveys for obtaining
information relevant to the performance of any
of the duties of the Board;

to give such assistance to the Government as
Departments may request in connection with the
preparation or amendment of any legislation
needed to permit the wider use of the metric
system; and

to give such other assistance as the Government
may require in the implementation of Government
policy on the adoption of the metric system,

3. The Board shall report annually to the Secretary of
the State for Trade and Industry on the performance of
their duties in a form suitable for publication.
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APPENDIX E

MEMBERSHTP AND REPRESENTATION ON THE COMMITTEE TO STUDY
AND INTRODUCE THE METRIC SYSTEM IN MANITOBA SCHOOLS

Peter Luba
Bill Soprovich
Ken Armstrong
Don Elliot
Harold GCrunau

Bryant Hasker
John Lohrenz
A. Roy Low

Harold May

George Nick
John Pankiw

Dan Roberts
Bob Rodgers
Georgina Samuel

Bill Solypa

Mathematics Curriculum Consultant and
Chairman until February 1973

Science Curriculum Consultant and
Chairman from February 1973

Representative from the Universities
Chairman of the Manitoba government

Standards and Metrication Committee

until 1973

Representative from the Faculty of
Education from September 1973

Representative of school administrators
Representative of social science teachers

Representative of Community Colleges and
Universities from September 1973

Representative from Faculty of Education
until September 1973 )

Physical Education Curriculum Consultant

Representative from technical and
vocational training

Representative from technical and
vocational training from September 1973

Representative from the Community
Colleges until September 1973

Representative of elementary mathematics
teachers

Secretary and mathematics representative




Earl Warnica

Isabel Wettlaufer -

Victor Wieler

1id,

Mathematics Curriculum Consultant
from September 1973

Home Economics Curriculum Consultant

Representative of secondary
mathematics teachers
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APPENDIX F

LIST OF ARTICLES REVIEWED BY THE COMMITTEE TO STUDY AND
INTRODUCE THE METRIC SYSTEM IN MANITOBA
SCHOOLS DURING THE FALL 1971

Binyon, M. "L.E.,A.'S Are Reluctant to go Metric." Times
Fducational Supplement. July 10, 1970, p, 16,

Clarke, F.J. T"Preparing for D Day at Local Authority
ievele" Times FEducational Supplement. September 5,
1969. p., 25,

Crane, Beverly. "The Metrics are Coming.” Grade Teacher.
(February 1971): 88-89,

Helgren, Fred J. "The Metric System in the Elementary
Grades."” The Arithmetic Teacher. (May 1967):

324'9“’3 53 o

Hyck, J.L. "Metric System and Business Teacher.” Business
Education World. (June 1966): 16-17.

Kellaway, F.W. "Just a Few Words of Warning." Times

s

Fducational Supplement. September 5, 1969, p. 2h.

Leigton, D.R. "Well-trodden Path to Metrication, Cuisenaire
ROdiéw Times Fducational Supplement. August 22, 1969.
p @ ° ‘

Mayer; J. ®"Metric System Developments.” School Science
Mathematics., fﬁarch 1964 ) 221228,

McFee, Evan E. "FEducation in Decimal Currency and the
Metric S{stem: A Report on Great Britain's Progress
in the Elementary Schools.” School Seience and
Mathematics. (October 1969): 6L4-666.

Mills, N. "™The Metric Revolution." Forecast Home Economics,
(December 1969): 28,

Murphy, M.O. and Polzin, M.A. "A Review of the Research
Studies on the Teaching of the Metric System,”
ggurgaé of Educational Research. (February 1969):

7“"79
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Oberlin, L.C. "Let's Teach the Metric System Through Its
Use.” The Arithmetic Teacher. (May 1967): 36,

Schlessinger, Phyllis E. and Kennedy, Barbara M. "Metric
Measurements in Food Preparation.” Journal Home
Economics. (February 1967): 120-123

Streng, Evelyn. "Meaningful Metric.™ School Science and
Mathematics. (May 1964): 421422

Swan, M.D. "Experience, Key to Metric Unit Conversion."
The Science Teacher. (November 1970): 69-70.

Times Educational Supplement. Action on Metrication.
(September 1968): 602,

Times Educational Supplement. Decision to go Metric.
(January 21, 1966): 161.

Times Educational Supplement. Metrication and Decimal-
ization. (September 5, 1960): 23-26,

Times Educational Supplement. Those Dammed Dots.
(September 4, 1970): 27-30.

Times Educational Supplement. We Must Think Metric.
(January 10, 1969): 69,

Trauttmansdorff, A. "Craftsman and Scavanger With
Metrication on His Mind."™ Times FEducational
Supplement. (July 18, 19697: 19,

Vickers, J.8, "The Challenge of Going Metric." Times
Fducational Supplement. (September 5, 1969): 26,

Westmeyer, Paul and McAda, H, "Awkwards and Other Units."
The Science Teacher. (March 1966): 62-65,

Zafforoni, J. "Developing Concepts of Measurement ."
The Instructor. (April 1962): 32-34,
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APPENDIX G

LIST OF VIDEOTAPES VIEWED

The videotapes listed are available from:

School Broadcasts Branch,
Department of Education,
214-1181 Portage Avenue,
Winnipeg, Manitoba,
R3C 0V8

Linear Measurement

Capacity and Volume

Weights

Think Metric

The Big Change
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APPENDIX H
LIST OF FILMS VIEWED

The films are available as follows:

I. Visual Education Branch,
Department of Education,
214A-1181 Portage Avenue,
Winnipeg, Manitoba,

R3C 0OV8
1. Metric System
2, Industry Goes Metric

II. British Government Office,
4,02-333 Broadway Avenue,
Winnipeg, Manitoba,

R3C 039
l. Keys to Metrication Series
a. Planning Metrication
b. Phasing in Metric Design
¢, Metric Production and Inspection
2. Dimensional Co-Ordination

3. Industry Goes Metric
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APPENDIX I

ACTIVITIES FOR THE METRIC WORKSHOP

Included are the activities for length measurement,
mass measurement, capacity measurement and temperature

measurement from the program Introduction to the Metric

System developed by the Committee to Study and Introduce
the Metric System in Manitoba Schools.
Approximately 25 minutes are required to complete
each of the activities for:
a, Length measurement
b. Mass measurement
c. Capacity measurement
Approximately 20 minutes are required to complete the pre-
test, temperature activity and the post-test., Normally a
15 ﬁo 20 minute introduction is given before the Workshop
Activities are begun. The pre-test is usually given before
the Workshop is introduced and is used basically as an
"interest getter®™. The Workshop is limited to approximately
30 participants with 10 working at each table for 25 minutes
and then moving on to the next table. Participants work in
groups of two with a resource person at each table to answer
questions and explain difficulties.
The section "Guidelines for Conducting a Metric Work-

shop™ follows the Activities.
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CAIEYOU TELEC PETRIC?

In cach of the following questions, choose the answer
you think is correct and place a check mark in the
space provided.
1. A gram ts aboul the weight of:
an apple
a dime
a pincapple

_not sure

2. A metlre is about the height of:
____a door
____a table
____a chuair seat

not sure

3. Water freezes and boils at:
. 82°C and 212°C
____100°C and 200°C
___0°C and 100°C

_not sure

4. A measuring cup would hold about:
2 millilitres
80 mllilitres
200 millilitres

not surec




(L).o

7.

8.

A new born baby welahs aboul:
SR Lo

S0 kLlograms

. R00 ki tlograng
__not sure
A tall man 1¢ agbout:

20 cenlinetres high
200 centimetres high

2000 cenlimetres high

not sure

Normal body tomperature is about:
25°C
37°C
45°C

not sure

A regular size soft drink tin holds dbout:

1.5 litres
1 litre
0.3 Lilres

not sure

A litre of water wetghs about:
100 yrams
10 groams
1000 greus
not sure

26
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11,

15.

14,
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A new Lead pereil Yaoabout:
_ 00 millineires fony
00wl lline e Long
800 il Ll e long
Cnotl sure

One Lesepocuful of counl syrup would
bhe abowul.:

0L mlllL L e «
I mi Ll L
S mi T e
____noil sure

A profescional foothall player weighe
about:
95 kilogram:
90 kilograms
180 Kilograms
_____not sure
A dollar bill 1o about:
16 eentimelves o 7 centimelras
___ 20 cenitmelres o 10 ceniimelres
100 centlimclren o 70 centimetres
_ ol sure
The thickneos of a dime would be about:
0.1 millimeLres
1 millimelre
b millimeticn
not sure

27
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[y A
Adadtl oo '\LJ b

This soction inclhides the reasurement for
Tength, widih, hoight, thickness, and distance.

Ao COMMON METREC UNITS USED FOR LENCGTH MEASURDMENT :

millimetre {(nm) Used in measuring very small
lengths . exawple - postage stamap.

centimatre (om) Used in measurine very common
lengths.  example - body ncasurc-
ments.

metice (m) Used in mcasuring intermediate
lengths. cexamples - rvoom size,
track and field cvents,

kilometre (kn) Used in mcasuring long distances.

example - from onc town to another.
B. RELATIONSIIP OF THED METRIC UNITS USED FOR LENGTH
MEASUREMENT :

10 millimetres = 1 centimetre
100 centimetres = 1 metre

1000 metres = 1 kilometre

C. NORKSHOP MATERTALS:

The materials listed arce for ten people
(five groups of two) working at Iength measureient.

10 - 30 centimetre rulers showing millimetre
divisions

I metre cloth tapes

10 metre topes (or longer) or 2 trundle
whoeels

5 - 1 metre sticks

10

!

3]
1

29




Do WORESHOP ACTIVITIES 7O THING METRIC:

Read sections A and B of Length Measure-
ment.,

Lo Draw lines of Lhe folloasing {engihe by Eetdmation
Tirel, then using a ruler diao the aetual Lenath,
10 millimntres

100 vl 1liimetres

I coulinmtre

10 ceilimelies

Q.01 m:lros

0.1 meirees

2. Measure this line e——ry and express 1te length
in:

millimetres mm

centimelres em

metres m

8. Measure the length of this line and express in:

P e _._._._-_‘Aﬁ..,-,..,_4.._.________,“-.~~_{ !
mtlltme bres ) . _mm
centimelroes N ___cm

metres m
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4. BOTINGS cacl of the follcwing bejove deiug the
actual weasurveme b,

eprocs i ansecrs oo indicated dn each activity.

e . our handspan
oLl Actual Y P ,
em chl
Cam
Eebimicl e Aetual
length of
_em o your
van shoe
Bttt Actual
o em __em = S\
Qm el doHCJD
nin ) .
—= ERER
om em Lo
i width

31




o timateo Actual
om cm
mmn
Ketimate Actual
o m B m
em
length of e
your
stride
your vetimale Actual
chair
height e cm cm
s o m
ysaa -
N \
, ] s
height of a door Fotlimale Nertual
m m
om

158
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. oot ™~ e
Fstbamalc acbindl . S
I e tength
or width
of this room
vl imate Aetual
o . cm
T height
em o cn neck
o wrist
cm (& waist
el cm
sstimate Actual
thickness of
nim rm
25 cents .
B I 2
Kl faneddc Actual
thickness of
B mint mmn .
(o D
= e
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b Oelext two localiiics copavaled by o dictbancs
kreonore Lo pow Voing the jollowing scale, give
Ll cpprosnd o wasber of kilomelrcs betweon
the Lwo contren,

4 5 6 8
Lo e

Seatle in Miles
() The distance from _to
) 18 kKilometres.
(b)  The dictlance from

1o
o s kilometres.

6. Dy weing the above scale, whal speed limit in
kilometres per hour would you suggest for:

(a) a quiet residential arca? kon/h

(L) a paved two lane highway? . km/h
7. Which is the Lelter buy? (Checlk o )
(a) 150 centimetires of eloth at $6.00 OR

1 metre of the same cloth al 84.50

34
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TIASS FEASURR T

This wection includes the messurement
of quantity of m:terial or the measurcoment of mass.
Mass, which remains the same anywhere in the universe,
is measured in unics of milligrams, grams, kilograms,
and mcetric tons.

In everyday life, wass, and weight arc
of'tcit used intorchangeably.

Weight is the measurement of the gravita-
tional force on an object and varies with
tocation in the universe. Weight js
measured in Newtons.

To illustrote the above, a one kilopram
nass on the carth's surface is actaed

upon by @ gravitational force of approx-
imately 9.8 Newtons.  The same kilogram
mass on the moon's surface is acted upon
by a gravitational force of approximately
1.6 Newtons,

The following cxample distinguishes be-
tween mass and weight. One kilogram of
potatocs measured by mass (balance scale)
would be exactly the same quantity of
potatoes cither on the carth's surface or
on the moon's surface. Similarly, 9.8
Newtons of potatoes mecasured by weight
(spring scale) would be onc kilogram mass
on the carth's surface, however, it would
bhe approximately six kilograms on the
moon's surfuace,

162




163

In summiry, becouse alwost all of our
neasuring occurs on the carin's surfuce, it is cowmmon
praciice to usce the unit hilogram weieht,

A, COMMON METRIC UNTTS USED FOR MASS MEASUREMENT

millipgram (mg) Used in measuring extremely small
amounts of mass.  eoxanples -
pharmaccvticals, vitamins,

gram (g) lUsed in wmeasuring small amounts
of mass. cxumples - breakfast
cercals, butter.

kilogram (kg) Used in messuring larger amounts
of mass. cxamples - potatoes,
apples.

metric ton (t) Used in measuring very large

amounts of muss. examples - coal,
iron orc.

B. RELATIONSIIIP OF TiHIE METRIC UNITS USED FOR MASS
MEASUREMENT :

1000 milligrams = 1 gram

1000 grams = 1 kilogram

1000 kilograms = 1 metric ton

C.  WORKSHOP MATERIALS:

The materials listed are for ten people
(five groups of two) working in mass mcasurement.

I - Metric bathroom scale

5 - Compression scales or balance scales
5 - Sets of metric weliphts
10

1

Plastic square litre containers
(graduated in millilitres)

37
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5 - Plastic measuring cups

~ Wheat or rice (minimum of three

Titres)

- Pricd beans (minimum of three litres)

- Pototoes (minimum of two kilograms)

- Salt (minimuwn of one kilopram)
Cranges or apples (wminiwmum of twelve)
- Lorge dictionary or lavge hook

i

D.  WORKSHOP ACTTIVITIES TO THINK METRIC:

Read scections A and B oof Mass Measure-
nicnt.

1. ek wp variovs metyric weichls and estlimate the
wnben of grans of each.,  Vhat is the octual
welght?
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elimate Actual
— Y 9
Folinato Actual
g kg

By estimation measure out the Jollowing portions.
Check your accuracy.

(a)
(b)
()
(d)

One kelogram of oranges (approxzimately)
One kilogram of wheal or rice
500 grams of dried beans

[

260 graug of caltl

Which is the better buy? (Check N )

(a)

(/)

S00 grams of jam at 60 cenis OR

1 kilogram of jam at $1.50.

1 kilogram of cugar at 40 cente OR )

2.6 kilograms at $1.10.

41
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CAPACTTY TEASREAT

This section includes the measurement of
Tiquid content in a container or capacity measure-
ment.

A, COMMON METRIC UNITS OF CAPACITY MIEAS UR MENT

millilitre (ml1) Used in mecasuring smull amounts of
liquids. examples - medications,
soft drinks. (1 ml = 1 em®)

Titre (1) Used in measuring cowmon amounts
of liquids. examples - milk,
gasoline, paint. (1 litre =
1000 cmé)

B.  RELATIONSHIP OF MIFTRIC UNITS IN CAPACLTY MEASURE-
MENT:

1000 millilitres = 1 litre

C. WORKSIHOP MATERTIALS:

The materials listed are for ten pecople
(five groups of two) working in capacity measurcment.

5 - Scts of plastic metric graduated
containers -~ 1000 ml, 500 ml, 100 ml,
50 ml

5 - Plastic fummels

5 - Plastic mecasuring tablespoons

5 - Plastic measuring cups

5 - Non-graduated containers

5 - Plastic table julce containers

5 - Ordinary watcer glasses (plastic)

5 - Soft drink tins (ouncc label covered

or removed)
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5 - Family-sized soft drink bottles
(ounce label coverod)
5 - Metric graduated syrinpes

WORKSHOP ACTIVITIES TO "IHINK METRIC:
Read scetions A and B of Capacity Measurcment.
Powr varions amounts of wvater into a non-graduated

coplbatner.  Robimalo Ui yenshber of wl L1100 Eras,
Llwery fiined (he acltual cnounl witlh o giaduaicd

cortalner. "
SR

In each of the following acliviiies, first
WSUIMATE and then find Lhe actual ecapacitly.

Express the ancwers as indicated in cach cctivitly.

Egliniate Aelual
7 [

juice container

44
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Loiimate

mi

s Lliemerte

mnl

netual

tablespoon

Fotimate

ml

Actual

teaspoon

Kelimate

ot

Aetual

mi.
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fonmly

I
< RSN IR e Acrtizrd
ml. ) Y

corttamcer  of

your chowe

3. Wolimalbe cach of Lhe following poriions firct
and then check by aclual nicasurement.

(a) &5 millilitres
(L) 100 willilitres
(¢) 500 millild lres
(1) 7000 millilitlres

4. Whieh 4s Uhe better Duy?  (Check )
(a) & litrce of milk «l 90 cents Ok

500 millilitres of milk abt 50 cerks

46
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This section includes the measurement of
temperature in the netric system by using the Celsius
thermometer scale.  The Celsius thermometer was
naned after Anders Celsius (1701-1744) a Swedish
astronomer and scicentist from Uppsala, Sweden. He
presented the first idea ol sceparating the freezing
point and boiling point of water with 100 cqual parts.
Hence,

the freezing point of water  0°C
the boiling point of water 100°C

A, RELATIONSHIP OF CELSIUS AND FALRLNHEIT SCALLES:
O Q
F C

100°C boiling point of water

2124 100 —---
90
~ 80

C - normal hody temperature
oa.64 [V — 30°C - beoutitul swmer day
8.
g 20°C - normal Toom tomperiture
[ - e
- beoutiful syring day
-10 — 4°C ~ water at maxivam density

68

32- - Freezing point of water

40~

"‘4 R R T S TR T RS
N
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KSHOP ACTIVETIES 1O MK METRIC:

Reod section A ol Metrie Temperature

Measurcement.

3 I

1o Indicate i elolve Lowperalurae for cach of the

Jot
(a)
(h)
(c)
(d)
(¢)
(r)

(g)

Noteo:

Low i :

waler [recsing .t
water boiling .
proeocidd room texgoralyre o °C
noruwiel Lody tomperalire °C
approxivate outeids temperalure °C

conjorlable outdocr swineiing
[s]
temperalure 4

warimest ouldoor temperature
. ) (¢}
you have cxpericiced C

[AS45a

The Celsius scale is derived from the Kelvin
scale.  The term 'Kelvin' derived from Baron
Kelvin ol Largs. lic lived hetween 1824 and
1007 and besan work in thermodynawics very
cavrly in life. e attended Glasgow University
at the sge of cleven where he discovered the
the sccond taw of thermodynamics.  The Kelvin
temperature scale has the same size ol degree
as the Ceisius scale, but starts at a difd
reference point.
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THECHEIRIC (5

In cach of the ollowing questions, choosce the answer
you think is correct and place o check mark in the
space provided.
1. A gram 1o aboul the wedght of:
(a) _  an apple
(b)  a dire
(¢) _ a pincapplz
(d)  wnot sure
2. A metre <o about the lwight of:
(ct) a door
(1) a table
(¢) a chatir seat

(d)  __ not sure

3. Watler [recues and boils at:
(a) 5 32°C and 212°C
(L) 100°C and 200°C

(¢) 0°C and 100°C

(d) __ not sure

4. A ncasuring cup would hold about:
(a) 2 willilitres
(b) 20 millililyres
() 200 millilityes

() _ nol sure

19
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oo A wew born Dalag veighe albovt:
(a) 3 kilograms
(b) 30 T losrans
(¢) 300 Idlograms
(d)  not cure
o G. A tall wman 1o aboul:
(a) 20 centimetres high
(b) 200 centinclres high
(¢) 2000 centimetres high
(d)  ____ not sure
Normal body tewmperature 18 about:
(a) _ 25°C

(b) _ 37°%C
(c) 45°C

~

(d) not sure

8. A regular size soft drink tin holds
about:
(a) 1.5 litres
(b) 1 litre
(c) 0.3 litres
(d) ___ not sure

9. 4 lilre of vater vergh

() 100 gram:

(b) 10 gram;

(¢c) 1000 gram

15 about:

() not s

50
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14.

A new Lead penedd Lo abowt:

() 50 millimntlres Long

(L) 100 millinetres long
() 200 millimetres long

(d) not sure

O toacpoonful of cough syrup would
be aboul:

(a) 0.5 millilitres

(b) 1T millelitre

(¢) S millililyes

() nol cure

A profesaional football playcr weighs
about:

(a) 45 kilograns

(b) 90 kilograms

(c¢) 180 kilograms

() not sure

A dollar bill is about:

(a) 15 centimctres o 7 centimetres
(b) 20 centimelres « 10 centimetres
(¢) 100 centimetlres x 70 centimetres
(d) not scure

The Lhickncss of a dime would be about:
(a) 0.1 millime lres

(h) 1 omilldmebre

(c) b omilldme Lres

(d) _ not sure

51
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16, The slandard of Length <n Lhe metric

(a) i Ll bre

(h) _centine bye
(c) decimelre

(d) kilomelre

(e) moetre

16, The li¢uid capacitly of a jar is 0.75
Litres.  This <o cquivalent to:
(a) 75 millilitres
(b) 75 cubice centimetres
(c) 7.5
(d) 750 miliilitres

(e) 7500 rillilitres

.5 cubile centimelros

17. A desk top is 65 centimelres across.
This 1s equivalenl to:
(a) 650 millimctlres
(b) 0,65 melres
(¢) 0.5 metres

(d)  0.065 kilometlres

(c) 6500 millimetres

18.  The appropriate numerical factors for
milli, centi, and kilo are:
(1) w 1000; a 100; = 10

(b) & 0.001; 2 0.07; x 1000

(¢) x 105 w 1000; x 1000
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() @ 100; @ 105 & 0.1
(¢)  _ doin'i ko

19. The Lagte tomperature coeclo veod 4n
Lhe metrice cyclen (S1) ron whick
the derived weitls oviginale 1s the:

(a) _ Celsine scale
(b) __ Kelvin scale
(¢)  Falwoenheit ceale
(1) _ Centigrade scale
80. A ceriain container fiolds 1500 cule
contlimelres of a substanee.  How

werny i LTl s and Tilecs recpoctively
would 1t hold?

() 150 millilitres and 15 Litres

(h) 16500 mi Ll lities and 1.8
litres

(c) 15 millilitres ond 150 Litres

(d) _cubice centimetres and lilres
are not relatecd

() don't know
Arsvers,

1. b 11. ¢ 16. d

2. b . D 12. 7. «

3. ¢ 13. «a ’ and b

7 8. b
J
19. b

D NS
Q >
o

14, ¢

5. «a 1

. C 141.
16.

=

o

20. b

L
bR
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GUIIELIES FOR COERCTTRG A TEIRIC MORKSHZP

This scetion has been included as a puide
for thosc instructors planning to usce a similar work-
shop approsch in teaching the metric systemn. It
basically attempts to answer the question, '"What
is vequired to plan and develop a meaningful metric
workshop?'.

The Committece believes that the approach
used in this program can also be used, with modifica-
tions, for students.

The puidelines will be outlines under the
headings:

A, Pre-planning

B. Orpganization

C. Procedurc

D. TFollow-up
AL PRE-PLANNING

Pre-planning includes both the preparation
of the instructor as well as the preparation of the
participants prior to the workshop. HKefore the
actual workshop the instructor should become familiar
with:

(a) A Bricef liistory of the Metric Systom - why it
bepgan, where it began, where it is being used,
its development to the present International
System of Units (81), its historical development
in Canado and Manitoba.

74
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(h)  Vhy Co Metric? - a justification for coing metric,
aavaniages.,

(c)  The Metric Systoem - the units of measurement,
decimal nature, prefixes and their meaning, the
refatioaship within cach wnit of moasurenent ,
the dnterrcictionship of the various measurenent
umits, simplicity of the system.

(d)  The THINK METRIC Concept - mew language of
ncasurencnt, no conversion between the Imperial
system and the metric system, how to think metric

by using perhaps body meusurcments.

From this background knowledge the instruc-
tor should be able to prepare the participants for
the actual workshop. Part of this preparation could
also be done throvgh some of the videotapes that are
listed in this program.

B, ORCGANTZATION

The organization includes the involvement
of the instructor prior to the actual workshop. The
following should be considered:

(@) What is the purpose of the workshop? - which
unit(s) of measurement is going to be dealt with
in the workshop?

(b)Y  Time and ovailable room should be decided -
atmosphere suitable for this kind of activity,
tables are preferable to desks, case of movement
for participants, limit the number of partici-
pants per workshop to perhaps thirty or {ewer
and also limit the nuwber of participants per
table to ten or fewer.
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(¢} Sufficient equipment - preferable to have
participanis work in proups ol twe, supply
cnouph cquipment so that cach group of two can
work casily, cquipment will depend on the
activitices.

(d) Workshop activitics - sclcet the workshop
activities thot would interest your participants,
require thew to estimate first - 1t causes them
to think wmetric, instructor should do activitics
hefore the participunts do them to make necessary
mocddifications, cte.

(¢) Resource personnel - huave available at cach table
personnel to direct and help with actual activi-
ties. These people should have cxperienced the
"workshop approach" previously.,

C. PROCEDURE

This involves the workshop activities
themselves and assumes that the pre-planning and the
organization hove been completed.  The {following should
be considered:

(a) Statement of purposce - actual measurement in
the metric system, estimate first, think metric,
no conversjion {rom Imperial Systom,

(b) lLxplanuation of procedurc - work in groups of
two, amount of time, perhaps use a questionnaire
as an "interest getter', cte,

(¢) Time clement - approximatcely 30 minutes have becen
found satisfactory for cach of the activitics
outlined in this program under Length Mecasurce-
ment, Capocity Measurcment, and Mass Measurcment.
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H. FOLLOw-0P

Follow-up includes a discussion of how well
the objoectives of the workshop have been accomplished.
The folioving suppeziions could be considered in a
discussion:
{a)  The metric units of measuroment usced.
(h)  The odvintoges of the metric systom,

(¢} The decimal natuve of the metric systom.

(1)  The velotionship within the unit of measurcment
usced,

(¢} The usce of the prefixes and their meaning.

(£3 The interrclationship if more than one unit of
measurement was used.

{g)} The simplicity of the metric systom.
{(h) ‘The accuracy of the estimotions.

(i) How can you think wetric?

The follow-up might well include a videotape
to reinfeorce the expericences that the participants
had with the workshop. It also offers an excellent
opportunity to review significant aspects about the
metric system.
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APPENDIX J

LETTER TO SUPERINTENDENTS OF SCHOOLS

The letter informs the Superintendent about metric
developments in education and is also a request for

resource teachers to attend regional metric in-services,

18k



: :ﬁaw. Province of Manitoba 185
f-\ Department of Education
. 3) Curriculum Branch Robert Fletcher Building
411 — 1181 Portage Avenue
Winnipeg, Manitoba
R3C 0V8
. . June 21, 1973

TO: SUPERINTENDENTS OF SCHOOLS

I am certain that you are aware of the increasing pressure de-
veloping in Canada for the replacement of the Imperial System with the
Metric System. Associated with the conversion to the letric System in
industry, is a parallel movement to standardize the nurber and variety
of materials in a particular field. Beccause of these two factors, it
is extremely difficult to determine a date for the final conversion to
the Hetric System of industry, consumer goods, and other areas which
are concerned with measurement. llowever, we can predict firstly, that
students will be operatinz for the next few years n a world which uses
a dual system of measurement; and secondly, that students presently in
the intermediate school will be entering a metric world after graduation.

A Department of Education cormittee has been active in
attempting to provide for the introduction of the iletric System into
Manitobs schools. icsearch concernins the introduction of the letric
System into other countries indicated the following:

1. The major difficulty occurs in the unlearning of the old
system rather than the learning of the letric Systen.

2. Teaching conversion from one sysnem to another should be
eliminated.

3. Young students generally have little diificulty if they
are introduced to the Metric System by means of a Yhands-
on approach' which helps the student to become familiar
with or think in netric units. Adults tend to have uore
difficulty in changing {rom the use of one system to
another,

During the pasl year, the Hetrication Committee has ceveloped
and tested a metric booxlet, vidcotape, and workshop. The materials and
workshop are intended to be a rart of an in-service package in the trairing
of teams of resource personnel from cacn school divisicn,
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On the basis of their research, the l}etrication Committee has
proposed a method of introducing the Metric System into lManitoba schools.

STAGE ONE:

During stage one, workshops will be conducted io train teams of
teachers from each school division to act as resource personnel
in their division. (This initial stage could be completed by
the end of 1973.)

STAGE TWO:

The teams trained during the initial stage would act as resource
personnel for the training of teachers within iheir school division.
Completion of this pnase is tentatively suggesied for June of 1975.

As indicated earlier, the dates are of necessity flexible.
However, present indications are that the rate of iztroducing the
Metric System into Canada may increase. liore specific information
relative to the initial stage follows:

1. A two day in-service for a team of three teachers from each
school division would be held in each insvectorial region in
the fall and winter of 1973. Representatives from each of the
areas of Grades 1-6, 7-9, and 10-12 would iikely be an advan-

" tage. This approach would serve to distridute the load in
terms of introcucing the system to teachers in tne division.
Deperdent upon their needs, school divisions may wish to send
a single representative., '

2. Suggested times and places are as follows:

Region Tentative Date Tentative Place
Northern October 11-12 Dauphin

(This may be held at two places because of travel difficulties.)
Western October 25-26, Brandon

Southérn November &- 9 Carman

Eastern . November 22-23 . Winnipeg
Winnipeg . December 6~ 7 wWinnipeg

The areas and place for the in-service are tentative only. In
addition, some representatives may find it easier to travel to
another region.

3. The Curriculum Branch would assume the costs of the workshop
leaders, accommodation for representative nersonnel from school
divisions, and the printed materials for school division
representatives to conduct training sessions with the elementary
teachers of their divisiocns.
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4o Costs to a school division for stage one would be the cost of
substitutes if required, and travel costs of representatives.

A In addition, when divisions proceed to stage two, or the training
of teachers within their schools, a metric kit similar to that used in the
workshops will very likely be needed. Such a kit will cost approximately
$200.00,

Since the number of inquiries concerning the introduction of
the Metric System into schools has been increasing within the last few
months, this letter is intended to provide you with some basic inforration
concerning the present position and recommendations of tne tletrication
Committee and the Curriculua Branch. I would appreciate any reactions
that you have concerning the implementation of the ‘letric System into
HManitoba schools generally, and concerningz the dates, willingness to
participate, and any problems that you foresee. I realize this is a very
busy time for you; however, any immediate reactions would allow us to
formulate our plans more effectively. I would hope to have your comments
by ‘August 1st, 1973. lay I take this opportunity to thank you for the
consideration you are able to give to the proposal.

Yours truly,

- ///NL

W, Soprovich
Curriculun Consultant

WS:sz
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APPENDIX K

DETAILED OUTLINE FOR TWO DAY REGIONAL IN=SERVICE TO TRAIN
RESOURCE TEACHERS TO TEACH THE METRIC SYSTEML

I. Introduction to the in-service., (30 minutes)2

1. The following points were briefly developed:
a, Official Government position

i. Federal Government - White Paper
ii. Provincial Government - White Paper

- Standards and Metrication Committee
- Committee to Study and Introduce the
Metric System in Manitoba Schools

b. The Metric System

i. Briefly several reasons for going metric
ii. Explanation of SI units

2, Statement of the purpose of the in- service:

a. Awareness and familiarity with the metric
system through practical experience

b. Promote the THINK METRIC concept

c. Provide sufficient background for teachers as
resource people so that they are confident in
givin§ in-service to teachers within their own
School Division

3. Review the agenda for the two day in-service

1
This outline was used by the Committee. Three
Committee members were present at each in-service.

2Times are close approximations.
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II. Workshop Activities as outlined imlthe program
Introduction to the Metric System.

1, The following procedure was followed:

a, The program, Introduction to the Metric System,
was handed to each participant and the purpose
of the program was briefly explained,

(7 minutes)

b, The THINK METRIC concept was explained and the
participants were asked to do the questions
Can You Think Metric? on pages 25=27.
(8 minutes)

c. The videotape Why Go Metric? was shown,
(25 minutes

d. An introduction to the Workshop Activities was
given which briefly developed: (15 minutes)

i, Identifying and showing the three metric
units: the metre;, the litre, and the gram

ii. The decimal nature of the metric system
iii, The use of prefixes in the metric system

ive The interrelationship of the metre, litre
and kilogram

v, Hints to THINK METRIC

e, The procedure to be followed during the Work-
shop Activities was explained. (5 minutes)

i. 10 participants at each table working in
groups of two

ii. Estimate before measuring

1ii. About 25 minutes will be spent at each
table

1

The Committee for the Study and Introduction of the
Metric System in Manitoba Schools, Introduction to the
Metric System, (Manitoba: Department of Education, 1973).
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COFFEE
f. FEach of the participants worked through two
of the following activities: (50 minutes)
i. Length measurement
ii. Mass measurement

iii. Capacity measurement
LUNCH BREAK
g, Fach of the participants worked through the
following activity not yet done: (40 minutes)
1. Length measurement
ii. Mass measurement
ii{i. Capacity measurement
After the completion of the Activities
participants were asked to complete the
activity related to temperature and then
complete the questionaire on pages 49-53,
III. History and background of the development of the

Metric System to the present SI System.
(30 minutes)

COFFEE

IV, Standardization and its effects on consumer and
industry.

a, Resource used: (60 minutes)

i. Metrication A Guide for Consumersl

1Informatjon Canada, Metrication A Guide for
Consumers, (Ottawa: Department of Consumer and Corporate
Affairs, 1972), Consumer Research Report No. 2.
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ii. What is Standardization?l
iii. Film - Industry Goes Metric,.?
DAY TWO
V. Detalled summary of the rules of the SI System.J
(30 minutes)
VI, Supplementary Workshop Activities as outlined in

the program Introduction to the Metric System.
(30 minutes)

a, Fach of the participants worked through the
supplementary Workshop Activities:

i. Area and volume measurement.

ii. Interrelationship of length, mass and
capacity.

VII. Methods of running an in-service.

@, An explanation was given of the organization
and structure of in-service within Manitoba
as well as outlining the function of the
Committee to Study and Introduce the Metric
System in Manitoba Schools. Also the main
function of the Resource Teachers was
developed. The section "Guidelines for con-
ducting a Metric Workshop” was drawn to the
attention of the participants. Comments on
type and costs of equipment were made,

COFFEE

lstandards Council of Canada, What is Standardization?
(Ottawa: Standards Council of Canada7,

25 ppendix H, p. 148,

3Ccanadian Standards Association, Metric Practice
Guide, (Rexdale, Ontario: Canadian Standards Association,

©
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b. A demonstration was given on improvising
metric measuring devices. (15 minutes)

Examination and evaluation of available resources,
(60 minutes)

8@, The Committee had sent a letter to a number of
publishing companies requesting available
metric books to be examined by teachers at
Regional In-services. The participants were
asked to examine several books and evaluate
them using the following criteria:

i. Does the book emphasize the student
activity approach? (THINK METRIC concept,
no conversion)

ii. 1Is the book simply translated from imperial
measurement to metric measurement?

iii. Does the book follow acceptable SI rules?

ive Would you recommend this book for school
use?

b. A portion of the time was given over to
viewing various videotapes and films which were
running simultaneously. Participants could
choose which ones to watch and for how long.
This gave an opportunity for participants to
select materials for their own in-services.
Numerous posters were also displayed,

LUNCH BRFAK

Implementation and implication for curriculum and
instruction.

a. The following areas were briefly developed :
(45 minutes)

i. External changes and how they may affect
the introduction of the system.

ii. General implications in the various sub ject
fields.

iii. For K-6, possible methods of instructiocn
in 19714‘ “197 5 ®




193

ive For 7-12 possible methods of introduction
by subject area.

V. Work of Curriculum committees in planning
for and implementing the change.

vi. Guidelines re: implementation, textbook
publishing, instructional techniques.,

b. The participants were asked to group them-
selves into one of the following areas:
(45 minutes)
i. Primary and elementary
ii, Junior High

iii. Senior High

The grouping was to be used for discussing:
teacher in-service, implementation within the
school, or ask any questions. A member of the
Committee was with each group,
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APPENDIX L

DAY ONE EVALUATION SHEET

The Committee for the Study and Introduction of the
Metric System in Manitoba Schools would like each
participant to evaluate and comment on each AGENDA ITEM
as the day progresses. The evaluation will be used to
modify, revise etc. future in-services. 5 is the high
I"ating °

l. Introduction to the In-Service. 1 2 3 & 5
Comment @

2. The videotape "Why Go Metric?® 1 2 3 4 5
Comment ¢

3. 1Introduction to the Workshop Activities. 1 2 3 4 5

Comment:

L. Workshop Activities. 1 2 3 4 5
Comment :

5. History and Background. 1 2 3 4 5
Comment g

6. Standardization and its Effects. 1 2 3 4 5
Comment ¢
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7. Fllm "Industry Goes Metric¥ 1 2 3 4 5
Comment ¢

8. Overall rating of the In-Service. 1 2 3 L 5

Comment® @
DAY TWO EVALUATION SHEET
1, Rules of ST System, 1 2 3 4 5
Comment

2. Supplementary Workshop Activities. 1 2 3 &4 5
Comment 3

3. Methods of Running an In-Service. 1 2 3 4 5§
Comment :

L. Examination of Resource Materials., 1 2 3 4 5§
Comment @

5 Implementation and Implications. 1 2 3 & 5
Comment 3

6., Overall Rating. 1 2 3 4L 5
Comment ¢
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APPENDIX M

PROPOSAL CONCERNING FHASES FOR AND COSTS OF IMPLEMENTATION
OF THE METRIC SYSTEM INTO MANITOBA SCHOOLS

This proposal has been prepared by the Committee to
Study and Introduce the Metric SystemAin Manitoba Schools,
It was presented to the Council of Ministers in January

1974 .
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PROPOSAL CONCERNING PHASES FOR AND COSTS OF

IMPLEMENTATION OF THE METRIC SYSTEM INTO MANITOBA SCHOOLS

1 INITIAL ASSUMPTIONS AND PRINCIPLES CONSIDERED IN THE IMPLEMENTATION
PROCESS

A. The Metric System and the General Public - A Date

1t is assumed that only metric units will be used in specifying
standards for most consumer goods and many other areas of con-
cern Lo the general public by the time range of 1978-80. In-
dicators which led to thls choice of a time range are as

follows:

1. Federal Government and Manitoba Government White Papers
suggest 1980 as a target date.

2. Presentation to Minister?s Advisory Council - September
19th, 1973 (S.M. Gossage)
"Implementation should hopefully start in some volums in
1975 and increase rapidly in 1976 to reach a peak in 1977-78.
By the end of 1980, the nonml day-to-day transactions in the

economy should be entirely in metric units...”

3. Canada's Approach to Metric Conversion presented to the
American National Metric Council, October 17th, 1973 (P.C.
Boire kxecutive Director, Metric Commission).

Highway signs from coast to coast will be converted over a
one month period by September 30th, 1977...The meteorology
sector has made tentative plans to give weather forecasts

in SI units starting in April, 1975.

Although differences exist between SI and some aspects of the metric system
the terms will be used as if they are equivalent within this proposal.
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Correlation between the changes occurring external to the
schonl system in terms of conswner goods and industry and
the introduction of the SI units into the schools,is im-
portant if we wish to maintain a poaitivg climate for this
change. Some general implications of the target tims

range sugpested are:

1. Young children will be in an essentially nelric world
by the time they have completed their elementary
education; thus, conversion to the metric system can

begin immediately.

<. oince vocational and business education is closely re-
lated to changes occurring within industry and business,
educational changes developing within these flelds will
occur as the change becomes obvious within a specific
vocatlonal or business area. The need for coordination

between secondary and post—-secondary areas is assumed,l

3. As the metric system is introduced within the elementary
school, a need will exist to provide parents with in-
formation about the introduction of the metric system

through the curriculum.

L. The Federal and Provincial Governments should become in-
volved in a promotional program early in 197, in order

to make the public aware of impending change.

1 It should be noted that some areas of the curriculunm are already partially
metric e.g. dental assistants.
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B. Some General Principles

L.

Lo

Initially, we are concerned with developing an awareness
and familiarity with basic netric units through the use

of concrete materials and practiecal applications.

Young children can adapt readily to the metric system.
General stages of understanding for young children are
the establishment of basic concepts of number, an appre-
ciation of the need for a standard unit of measurement,
and the use of netric units to develop “thinking in

metric.

Conversion between the metric and imperial systems of
measurenent should not occur at the elementary level and
should be limited at any level beyond elementary. When
conversion is necessary (e.g. drafting), a conversion

table could be used as a temporary measure,

Since new textbooks can be expected to have a life of 4=5
years, new textual materials in the primary-elementary
area should use the metric system only rather than a com-

bination of both systems.

In buying new equipment in the vocational and technical
area, schools should consider the ease with which new
equipment can be converted to the metric system. When-
ever possible, new equipment bought in other fields should

be metric only.
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IMPLEMENTATION PHASES

Phase 1 1973-74
The basic e@phasis within Phase I will be upon
familiarizing teachers with the reasons for con-
version to and familiarization with the SI

units. It 1s expected that changes in the

emphasio upon metricatlion will occur within

school systems in the [fall of 1974, beginning
ossentially but not exclusively in mathematics.
Commitment by the Department of Education to-

ward a time range and a plan for metrication

should occur,

Teacher Training

l. Preparation of resource personnel with school divisions
will be completed by February of 1974. In-service for
all teachers will begin in 1974 and will be essentially

completed by the end of the 1974-75 school year.

2. Training for elementary teachers begins at the Univer-
silies of Manitoba and Brandon. Student teachers will
be made familiar with basic SI units of length, mass,
volume, and temperature. Training of secondary teachers

will provide them with a similar level of competency.
Curriculunm

l. Mathematics guides in K=6 will be modified to introduce

Lhe metric system and de-emphasize or remove the imperial



system of measurement. "Metric" texts will be

authorized.

2. Modification of the approach to teaching the
metric system in Grades 7-12 mathematics will be
suggested., "Metric’ books will be introduced
as they become available.

3. The curriculum guide in Industrial Science 103-303
will include the development of the metric system.
Modification of the industrial arts program will
begin.

Phase I1 1974-175

The training of teachers begun in Phase I

should be completed by June of 1975. Tea=

cher training programs for particular

course changes will occur as course guide-

lines are modified.

1.

Curriculum

Modification of the curriculum guides in science
and mathematics (7-12) will occur. Recommendations
of materials which include SI units will be in-

cluded within the modifications.

Criteria for metric materials are to be developed
within specific fields. Materials in other fields

could be recommended and phased into curriculum

201



guidelines according to availability.

3. lReference Lexts in the metric system should be
made available to all teachers who are concerned

with the course changes.

Phase III 1975-79
Teacher in-service sessions will be
related to the specific changes as
modifications of guides and new
authorizations occur. For example,

a specific in-service session may be
required in geography. The concern

of the schools in the area of adult
education will vary from rural to
urban areas and will also be depen-
dent upon the input by Community
Colleges, and various governmental
departments. The primary concern of
the school in this area will be that
of relating what has occurred within
the school to the parents. It is also
posgible that teachers in some areas
may be requested to offer a short
evening course as adults becoms con-
cerned about the changes. Support

for this area of adult education would

appear to be an interdepartmental one.
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For example, the Department of

Consumer, Corporate, and Internal

Affairs should be involved.

Curriculum

1.

Modification of guides and authorization of new materials

will occur.

All students should have texts with SI units within a
period of 3-4 years of the modification of curriculum

guides.

III ESTIMATED COSTS OF IMPLEMENTATION

A. General Principles Considered

lﬂ

Teacher training will generally occur as part of the
regular in-service program and thus the costs will be

absorbed as part of normal costs.

Texts and audio-visual materials will be replaced by
school divisions within the normal framework of present

grants,

Replacement of measuring devices and the addition of

kits of concrete materials will be needed,

The introduction of changes in curriculum guides related
to the metric system will generally be a part of the work
of curriculum committees which have broader concerns
(e.g. K-6 mathematics committee):thus, limited additional

costs will occur within this situation.
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5. Adult education costs may be covered by fees or

subsidized by other departments of the government.

B. JSuggested Costs of Implementation

1. In-service for resource personnel:
Resource team from the Department of

liducation

Costs of meals and lodging for re-
source personnel from school divisions.
Printed materials for resource personnel
and future in-services.

Metric Kit
TOTAL

2. Kits for teacher training and for use in

elementary schools.

3. Vocatlonal equipment ¢

4. Other fields. Minimal costs for new equip-
ment are expected. These costs could be
absorbed over a period of time as part of

the normal replacement process.

700.00

1,000.00

l;,000.000

200,00
5,900.00

150,000.00

—————
Minimum suggested and method of obtaining this value is illustrated

in Appendix A.

363t

Within the item for vocational equipment, minimal costs are expected

for the replacement of expendable tools and equipment.

Expensive

fixed equipment with built-in measuring devices would normally use

conversion tables.
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APPENDIX A

Minimum amount of equipment is based upon use by 10 classrooms within an
elementary school.

Quantity Item Estimated Costs
10 Metre sticks 20.00
30 Metric tapes 15.00
1 10-metre tape 8.00
150 Metric rulers 30.00
10 sets Metric weights 50.00
10 Balance or spring scales 100.00
1 Bathroom scale 10.00
10 sets Litre containers 0,00
COST OF KIT 303.00

WS:sz
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