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ABSTRACT 

The Status of Metric Conver sion in Industrial Education 

Programs in Utah with Recommendations for 

State -wide Training Programs 

by 

Thomas J. Brames, Doctor of Education 

Utah State University, 1975 

Major Professor: Dr. Austin G. Loveless 
Department: Industrial and Technical Education 

The purpose of this study was to obtain information from 

Industrial Education teachers in Utah concerning their feelings 

and attitudes toward conversion to the Metric System in the 

United States and to determine their present familiarity with that 

system. The study was also designed to identify potential problem 

areas which would tend to influence educational programs on the 

Metric System for Industrial Education teachers in Utah. 

A select sample of four-hundred twenty-three Industrial 

Education teachers representing over twenty occupational areas 

was chosen as the population for the study. Two-hundred ninety-

seven usable questionnaires (70.2 per cent) were returned and 

tabulated as follows 1. the total group of Industrial Education 

teachers responding to the survey 2. each occupational area was 

tabulated separately, and 3. each occupational area was compared 
xiv 

• 



to the total group of Industrial Education teachers responding to 

the survey. 

The study focused on obtaining answers to the five following 

questions: 

1. How fall1iliar are Industrial Education teachers in Utah 

with the base units of the Metric Systell1? 

2. Which subject area teachers have the least understanding 

of the base units of the Metric SysteITl? 

3. Which sources of Metric Systell1 inforll1ation have been 

of greatest value to Industrial Education teachers as 

sources of general and teaching inforITlation? 

4. What types of educational prograll1s would be appropriate 

for fall1iliarizing Industrial Education teachers with the 

Metric Systell1? 

5. Which type s of metric information are currently being 

used by Industrial Education teachers in Utah? 

The analysis of the data and the basic findings of the study 

warranted the following conclusions: 

1 . Industrial Education teachers in Utah are in need of 

instruction in various portions of the Metric Systell1 of 

ll1ea surement. Electronics teachers as a group, do not 

need further instruction, since electronic s is already 

taught using metric terminology and measurement. 

xv 



2. Woods teachers do not see the necessity for metric 

measurement in their occupation, nor do they see 

economic advantages in the conversion. 

3. Cur riculum guide s in Utah have been of little value to 

Industrial Education teachers in Utah, as sources of 

metric information. 

4. Most subject area textbooks are not written in Metric 

terminology and are of little value to Industrial Educa

tion teachers as sources of metric information. 

5. The Utah State Board of Education needs to provide 

additional guidance for Industrial Education programs on 

conversion to the Metric System of measurement. 

6. General informational programs on the Metric System 

as well as specific instruction on the use and application 

of the Metric System of measurement are needed by 

Industrial Education teachers in Utah. 

(225 pages) 
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INTRODUCTION 

The United States is currently the only large industrialized 

nation of the world not committed to converting to the International 

System of Measurement (SI), herein after called the Metric System. 

All other countries of the world with the exceptions of Ghana, 

Tonga, Sierra Leone, Gambia, Barbados, and Southern Yeman 

have either converted to the Metric System or are in the process 

of making that conversion. 

On May 8, 1975 the Subcommittee on Science, Research 

and Technology of the House of Repre sentative s concluded 6 days 

of public hearings on metric conversion legislation. Congressman 

James W. Symington (D-MO), chairman of the Subcommittee, 

conducted the hearings on a total of 10 bills. The May 1975 

U. S. Metric Association newsletter reported: 

20 invited persons representing different sectors of 
the economy testified. All witnes ses favored metric 
legislation with the exception of three witnesses from 
labor unions (IBEW, AFL-CIO, UBCJA) and a represen
tative from the National Federation of Independent Business. 
It is expected that the Committee on Science and Tech
nology will now come up with a compromise bill which is 
expected to be presented soon to the House Rules Committee 
for a rule to place it on the agenda for Floor debate and 
action. Indications are that chances for passage of metric 
legislation are better than in previous years.1 

1 U. S. Metric Association Newsletter. Vol. 10, No.2, 
May 1975, p. 2. 
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It is probable that the United States will adopt a national 

conversion policy during 1975 which will spell out specific actions 

to be taken over a period of time. It is expected that union and 

small business opposition will diminish as compromise bills are 

introduced. 

With or without national guidelines, the conversion process 

has already begun in many industries of the United States. The 

pharmaceutical, optical, and microfilm industries have totally 

converted to the metric system over ten years ago and the Tim-

ken Company, Bendix Corporation, The National Aeronautics and 

Space Administration (NASA), The International Business Machine 

Company (IBM), The John Deere Corporation, Caterpillar Company 

and the American automotive industries have fully or partially 

converted to metric measurement. The American Management 

Association's survey conducted in 1974 discovered that: 

More than 75 per cent of the business firms favored 
national conversion to the metric system, preferably over 
a ten year period. Slightly more than 50 per cent of the 
1 000 firms re s ponding wanted subsidies or tax relief during 
conversion. 2 

World-wide economic conditions, an increasing world market, and 

pressure from industry have effectively forced the conversion 

decision years ago. 

2U. S. Metric Association Newsletter. Vol. 9, No.3, 
August 1974, p. 6. 
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The question of how and when the United States will officially 

convert to the predominate use of the Metric System has enormous 

implications for education since metric instruction will need to be 

introduced into a nUll1ber of different grade levels and subject 

areas at about the sall1e till1e. 

Students in Industrial Education programs will be living and 

working in a metric world in the near future. In many industries, 

metric proficiency will be a condition of employment. The im-

plications are obvious, metric measurement must be incorporated 

into existing educational programs as soon as possible. To wait 

until federal legislation has been passed and until the various 

states formulate their own guidelines and programs, could deprive 

our students of the s kills they need now. 

Background 

The metric controversy has raged for over 200 years in this 

country. Thomas Jefferson, Benjamin Franklin and John Quincy 

Adams were strong supporters of a metric measurement system 

for the United States but the strings of attachment to the mother 

country England were too strong to break. In reality, the Anglo 

Saxon or Imperial System of Weights and Measures that we have 

accepted for nearly 200 years in the United States is baseq,,}n part, 

on the metric system. Our familiar yard is legally defined by the 
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National Bureau of Standards as O. 9144 meter and our pound as 

453. 6 grams. 

The nation has not been idle however; the United States 

Congress approved a U.S. Metric Study in August 1968, and the 

results of that study by the U. S. Department of Commerc e were 

submitted in a report to Congress in 1971. Maurice H. Stans, 

the Secretary of Comlllerce submitted the report and made these 

recomm.endations to Congress: 

That the United States change to the International Metric 
System deliberately and carefully: 

That this be done through a coordinated national program.: 

That Congress establish a target date 10 years ahead: 

and that there be a firm Governm.ent cotnmittnent to this 
goal. 3 

On August 18, 1972, the United States Senate passed on a 

voice vote, the Metric Conversion Act of 1972 (S. 2483). Action 

was not taken by the Hous e of Repre s entati ves during the final 

weeks of the ninety-second Congress, so the bill died. The 

Metric Conversion Act of 1973 (H. R. 11035) was narrowly de-

feated in 1974, with opposition c otning prilllarily frotn organized 

labor. The opposition was concerned with/financing of llletric 

3Maurice H. Stans, A Metric Alllerica - A Decision Whose 
Titne Has Corne, United States Departtnent of Cotntnerce, July 
1 971 p. III. 
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tools for the worker. The opinions of many legislators indicate 

that a compromise bill will overCOllle previous opposition and that 

a National Metric Conversion Act will become law during 1975. 

Within the past ten years support for conversion to the 

Metric Systern has been steadily growing, with the lllajor effort 

corning from industry. Although the United States has yet to 

forlllulate a National Policy, many governmental agencies have 

converted to the Metric Systelll or developed plans to do so. 

Some of these agencies are: 

Department of Defense 
Department of the Interior 
Environlllental Protection Agency 
Federal Communications Comrnission 
Department of Comrnerce 
Federal Highway Administration 
Interstate Commerce Commission 
National Geodetic Survey 
National Maritirne Commission 
United States Department of Agriculture 
United States Forest Service 
United States Patent Office 4 

Educators have been taking an active role in support of 

llletric conversion and presently includes support from many 

organizations such as: 

4Richard A. Kruppa, How to Implernent the Metric Systern, 
A Technical Paper Presented to the AIAA Convention in Cincinnati 
Ohio, April 1975. p. 4. 



California Teachers Association 
National Education Association 
Alllerican Vocational Association 

6 

The National Association of Secondary School Principals 
The National Council of Teachers of Mathelllatics 
The Council for Exceptional Children 
The Association of Alllerican Colleges 
The Association of Classroolll Teachers 
The National Science Teachers Association 
The Alllerican Society for Engineering Education 
The National Congress of Parents and Teachers 
The Alllerican HOllle Econolllics Association 
The U. S. Office of Education 
The National Science Foundation 
The Alllerican Industrial Arts Association 

Metric conversion cannot be considered only as an industrial 

problelll nor is it of concern for only the lllathelllatics teacher. 

Each and every citizen, regardless of occupation or interest, will 

be affected by the change. Road signs, paper sizes, grocery 

store lllerchandise, clothing and shoe sizes as well as all other 

weights and llleasures will be a part of our llletric world. Most 

educators recognize that llletric conversion is a challenge for all 

of us and has illlplication beyond the classroolll. 

Problelll statelllent 

The effect of all the llletric c onve r sion bills before Congr es s 

will be to convert to the predominate use of the SI Metric System 

1n the United States over a planned period of tillle. At the time 

of this study it was not known if Industrial Education teachers in 
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Utah were prepared to incorporate metric measurement in their 

educational programs nor what their feelings and attitudes were 

toward metric conver sion. 

Purpose of the study 

The major purpose of this study was to obtain information 

from Industrial Blucation teachers in Utah concerning their feel

ings and attitudes toward conversion to the Metric System in the 

United States and to determine their present familiarity with that 

system. The study was also designed to identify potential problem 

areas which would tend to influenc e educational programs on the 

Metric System for Industrial Education teachers in Utah. 

Objectives of the study 

Considering the potential impact that national metric 

legislation will have on industrial education in the United States, 

this study attempted to answer the following five questions: 

1 • How familiar are Industrial Education teachers in 

Utah with the base units of the Metric System? 

2. Which subject area teachers have the least understanding 

of the base units of the Metric System? 

3. Which sources of Metric System information have been 

of greatest value to Industrial Education teachers as 

sources of general and teaching information? 
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4. What types of educational programs would be appropriate 

for familiarizing Industrial Education teachers with the 

Metric Sys tern? 

5. Which types of metric information are currently being 

used by Industrial E1:lucation teachers in Utah? 

~ethod and procedure 

The basic purpose of this study was to obtain information 

from a select sample of Utah Industrial Education teachers 

concerning their feelings and attitudes toward converting to the 

Metric System of measurement in the United States. A second 

purpose of this study was to determine their present knowledge of 

the Metric System as well as their pr-esent and future utilization 

of the Metric System in their occupational classes. Lastly, the 

purpose of this study was to identify potential problem areas which 

would tend to influence educational programs for Industrial Educa

tion teachers in Utah. 

Selection of population 

The October 1974 issue of the Utah Industrial Education 

Association Journal contains a directory of 846 Utah Industrial 
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Education Teachers, identified by school and subject specialty. 

Junior high school., high school, post-secondary and special in

stitution teachers are listed. 

A select sample of every other teacher was chosen from 

the directory as the population for this study. Where an admin

istrator or other non-teaching person was identified, the next 

inunediate teacher name was used. A total of 423 teachers were 

identified as the population for this study. No attempt was made 

to select the population on the basis of listed teaching as signment 

or subject specialty, since there was little uniformity of subject 

area titles. 

Development of the instrument 

The survey instrument used in this study consisted of a 

questionnaire (see Appendix A). Seven categories of information 

were identified for the questionnaire, representing fifty possible 

responses. The grade level and subject area responsibility was 

als 0 solicited from the re s pondents. The listing of the teacher's 

name on the questionnaire was an optional response. Through 

numerous suggested designs, the questionnaire was limited to 

two legal size pages, thereby keeping the eventual questionnaire 

mailing withing the minimum first-class mail rate. 
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Procedures in obtaining data 

A suitable cover letter (see Appendix B) was prepared and 

included as part of the mailing to the selected population. A 

postage -paid, self -addres s ed envelope was included to facilitate 

questionnaire returns. The instructions for completing the 

questionnaire were contained on the first page of the instrument, 

thereby eliminating the need for a separate instruction sheet. 

The mailing, consisting of the questionnaire, cover letter 

and return envelope, was completed on May 10, 1975. Question

naire returns were received during a five week period commencing 

May 21, 1975 and ending June 25, 1975. 302 questionnaires 

(71. 4 per cent) were received by June 11, 1975. 

Method of procedure 

The procedure utilized in developing this study was divided 

into eight general areas: 

I. Review of literature. 

2. Development of a suitable questionnaire. 

3. Preparation and mailing of the questionnaire and cover 

letter to 423 Industrial Education teachers in Utah. 

-!. Compilation of the data from the questionnaire returns. 



5. Interpretation of the data by grade level and subj ect 

matter. 

6. Summary. 

7. Conclusions. 

8. Recommendations. 

Limitations of the study 

The research study was circumscribed by the following 

limitations: 

11 

1. The study was limited to a select sample of Utah 

Industrial Education Teachers chosen from the Octo her 

1974 issue of the Utah Industrial Education As sociation 

Journal. The random sample was obtained by selecting 

the alternate names of the listed teachers. Where an 

administrator (non-teacher) was selected in the sampling 

technique, the next im.mediate teacher's name was 

s elected instead. 

2. Vocational Directors and other administrators were not 

considered in this study. 

Definitions 

The following are definitions of the terms frequently used 

and pertinent to the study: 



Metric System- "Systeme International d I Unites ", as 

designated by the Eleventh General Conference of Weights and 

Measures in 1960. The universal abbreviation "SI" applies to 

5 
this latest version of the metric system. 

12 

Imperial System - ANGLO-SAXON SYSTEM - CUSTOMARY 

SYSTEM - The conventional system of weights and measures used 

by Great Britain and the United States which employs feet, yards, 

inches, pounds and quarts. 
6 

Summary 

With or without national guidelines, the United States is 

proceeding rapidly along the road to near total use of the Metric 

System (SI) in it industries, businesses, and educational systems. 

Further, it appears that some type of Federal Legislation will 

become the law of the land sometime during 1975. Once this 

occurs, the various states will formulate plans for carrying out 

the provisions of the Federal Law. The maj or impact of the 

conversion will fall upon education alInost imm.ediately and it is 

not certain that education is prepared to make the necessary 

adjustments. 

5Maurice H. Stans, A Metric America - A Decision Whose 
Time Has Come, United States DepartInent of Commerce, July 
1971, 1. 20. 

6Ibid., p. 7. 
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Students in Industrial Education prograTIls will be aTIlong the 

first to be affected by a predominately metric world of industry. 

Industrial Education teachers must be prepared to TIleet this new 

challenge when it occurs. It is therefore necessary to know the 

status of metric education as well as recognize the potential 

problems that might occur. 

Therefore, this study was an attempt to obtain information 

from Industrial Education teachers in Utah on the status of metric 

education, the opinions of teachers concerning the conversion and 

to identify problem areas that could prevent an effective Metric 

training effort. 



CHAPTER II 

REVIEW OF LITERATURE 

Introduction 

The review of literature was divided into three specific 

areas: 

1. The historical implications of the Metric controversy 

on the United States. 

2. The Metric System and Education. 

3. Opposition to the Metric System Conversion. 

Historical 

At the time of this study, the United States found itself 

eITlbroiled in a controversary that had raged endlessly for over 

150 years and is likely to continue into the forseeable future. 

The issue is this; whether to change our system of weights and 

measures from the Customary or Anglo-Saxon system to the 

Metric SysteITl. 

The United States Constitution gives Congress the power 

to fix standards of weights and measures for the Nation, and in 

1821 John Quincy Adams, at the request of Congress, conducted 

a study of measurement systems. His recommendations were: 

14 



.•• to standardize the familiar Anglo-Saxon units and 
to have the President of the United States negotiate with 
certain European countries to establish a system of 
uniform international measurement. 1 

The Adams report was not acted upon by Congres s so the 

issue lay dormant for nearly 40 years until 1865, when a phys-

15 

icist named Joseph Henry wrote a report favoring adoption of the 

ll1etric system. As a result of that study and the support of the 

National Academy of Science, 

Congres s in 1866 legalized the use of metric weights 
and measures without making the metric systell1 compulsory. 
(In fact, in 1866 the m.etric system becall1e the only legal 
ll1easurement system. in the United States. Since Congress 
has never officially approved our Anglo-Saxon weights and 
ll1easures, as John Adams suggested, the custom.ary systell1 
is not law, but merely tradition.)2 

At this point in history, the battle lines were drawn between 

opponents and proponents of the ll1etric system. One of the first 

groups to express organized opposition to the metric systell1 was 

the International Institute for Preserving and Perfecting Weights 

and Measures. Organized in Boston in 1879, its ll1embers 

believed: 

their "ceaseless antagonism to the great evil, the 
French Metric Systell1," was the will of God. (Throughout 
much of the 19th century, the principal argUlllent against 
the ll1etric systell1 was on religious grounds. Anti-metrics 
accused the French of being atheists, and claimed ll1etric 
weights and ll1easures originated in the "Bottomless Pit. ,,)3 

1 
Susan Fraker Holt, The United States and the Metric 

System. Federal Reserve Bank of Minneapolis, June 1973. p. 6 
2 
Ibid., p. 6., 

-' . Ibld., p. 7. 
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Pro-llletric supporters continued their battle, and in 1893, 

the Secretary of the Treasury, by adlllinistrative order, de-

clared that; 

metric standards were the nation's "fundamental 
standards" of length and mass. This llleant the United 
States became an official metric nation, with the foot, 
the pound and other customary units being defined in 
terTI1S of standard metric units. The inch became the 
length of 25.4 millimeters; the yard was declared to 
be o. 9144 meter.4 

Although the United States had effectively joined with every 

other major nation of the world in endorsing the m.etric system 

as the internationally preferred system of weights and measures, 

and through which, measurem.ents are made internationally com-

patable at .the highest level of accuracy, there was no imrn.ediate 

and. concerted effort to convert the nation to the system. it had 

a pproved officially. 

An attempt was nlade to convert the nation to the metric 

system in 1896, and it alm.ost succeeded. Representative Dennis 

Hurley introduced a bill providing that all government departm.ents 

should; 

"enlploy and use only the weights and measures of the 
ll'letric system" in transacting official business and that in 
1899 metric would become "the only legal systeTI1 recognized 
in the United States." Ardently supported by the Cornrnittee 
on Coinage, Weights and Measures, the bill passed the House 
by the bare m.argin of 119 to 117. But immediately, opponents 

4Ibid., p. 7 



forced a reconsideration and launched an attack stressing 
the difficulty of making a change ••••• the bill was sent 
back to Committee, and there it died. 5 

17 

Between 1900 and 1930 over 30 metric bills were proposed, 

but none were acted upon. Most of the support for the bills came 

from scientists, educators, and a few government officials. The 

opposition claimed that the foreign system could not be as good 

as the American system. Further, many influential manufacturers 

financed the anti-metric organizations including some trade and 

professional journals. One series of attacks on the pro-metric 

forces found its wa y into print in 1920 through articles titled; 

"What Real He-Men Think of the Compulsory Metric System" 
"Metric Chaos in Daily Life" 
"A Metric Nightmare,,6 

The major force opposing the metric system was the American 

Institute of Weights and Measures, led by Frederick A. Halsey, a 

New York Engineer and Samuel S. Dale, the editor of a Boston 

textile magazine. Claiming to be "practical men, not closet phi-

losophers or theorists"? they charged that the metric system was 

a total failure in countrie s that had adopted it. They further 

argued that the English and U. S. weights and measures were still 

5Maurice H. Stans, A Metric America - A Decision Whose 
Time Has Caine, United States Department of Commerce, July 
1071. p. 16. 

6Ibid., p. 18. 
7Ibid., p. 19. 
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the ones most cOITlITlonly used in those countries. The U. S. 

manufacturers generally chose to support this anti-metric effort 

since there was no economic benefit for them to do otherwise. 

Pro-metric organizations were still speaking out, primarily 

through two groups; the American Metric As s ociation which had 

been formed in 1916, and the World Trade Club which was founded 

in 1917. These two organizations drew most of their support from 

pro-metric groups of the past; scientists, educators, engineering 

groups, and members of medicine. Endorsement and some 

financial support was received by the following organizations: 

The American Chemical Society 
The American Pharmaceutical Association 
The American Association for the Advancement of Science 8 

General Electric Company and the Goodyear Tire and Rubber 

Company were both represented in the American Metric Association 

but had little influence when compared with the anti-metric indus-

tries. 

In the post-World War I and pre-depression years, the 

metric systelll controversy lay dormant. The nation was too busy 

to consider the issue during World War II, and at the end of the 

war, dOlllinated the world lllarket to such an extent, that there 

seellled no need for a change to a new system. 

8Ibid., p. 19. 
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In 1957 Sputnik was launched by Russia, creating in this 

country a frantic interest in scientific education, and renewed 

interest in the metric system, the predominate measurement 

language of science. The Government again rekindled some old 

ashes but found little support for conversion to metric. 

In 1960, the metric system was refined by the General Con-

ference of Weights and Measures, in which the United States par-

ticipated. In effect, this conference agreed on a standard and 

universal metric system which was named Systeme International 

d 'Unites. 9 

The United States was moving closer to the Metric System 

but lacked the momentum to achieve it. In May 1968, the Pre s-

ident of the British Board of Trade announced in Parliament the 

United Kingdom's intention to adopt the Metric System over the 

course of ten years. This action by one of our closest allies 

placed the United States in a singular position; the only large in-

dustrialized nation of the world still using the Customary System 

of Measurement. 

"With the knowledge that the United States would be 
the only major industrialized country still using the old 
customary system, several Congressmen (Congressman 
Miller and Senator Pell) began working to pass a metric 
study bill in Congress. The result was Public Law 90-
472, The U.S. Metric Study Bill of 1968 10 

9Ibid., p. 20. 

10Susan Fraker Holt, The United States and the Metric 
System. Federal Reserve Bank of Minneapolis, June 1973. p. 8. 
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At the completion of the three year metric study, the 

Secretary of Commerce, Maurice H. Stans submitted the report 

to Congress in 1971 with the following nine recommendations: 

1. That the United States change to the International Metric 
System deliberately and carefully; 

2. That this be done through a coordinated national pro
gram; 

3. That the Congress assign the responsibility for guiding 
the change, and anticipating the kinds of special pro
blems described in the report, to a central coordinating 
body responsive to all sectors of our society; 

4. That within this guiding framework, detailed plans and 
timetables be worked out by these sectors themselves; 

5. That early priority be given to educating every American 
schoolchild and the public at large to think in metric 
terms; 

6. That immediate steps be taken by the Congres s to foster 
U. S. participation in international standards activities; 

7. That in order to encourage efficiency and minimize the 
overall costs to society, the general rule should be that 
any changeover costs shall "lie where they fall"; 

8. That the Congress, after deciding on a plan for the 
nation, establish a target date ten years ahead, by which 
time the U. S. will have become predominately, though 
not exclusively, metric; 

9. That there be a firll1 government commitll1ent to this 
goal. 11 

Since 1971 a number of bills have been introduced but none 

have become law to date. Although a National Metric Conversion 

Bill is yet to be passed, the Government has acted to support 

metric education. On August 21, 1974, P. L. 93 -380, Amendments 

to the Elementary and Secondary Education Act of 1965, was 

signed into law, which provided, 

11 Maurice H. Stans, A Metric America - A Decision Whose 
Time Has Come, United States Department of Commerce, July 1971 
p. III. 
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The expenditure of $1 0 million dollars for each of 
three fiscal years beginning in 1975 ••• to encourage educa
tional agencies and institutions to prepare students to use 
the nletric systenl ••• 12 

Although there is no guarantee of passage, it appears that 

a cOnlpronlise nletric conversion bill will be passed during 1975. 

The various bills before the 94th Congres s are very sinlilar in 

intent and follow closely the 1971 report to Congress by the Sec-

retary of COnlnlerce. It is likely that a compromise bill will 

rectify the present labor opposition to metric conversion. 

The Metric Systenl and education 

The key to effective conversion to the Metric System will 

and should fall upon the shoulders of education, for it is only 

through an enlightened populus that wide-spread use and acceptance 

will occur. Historically, education has played a supportive role 

in the metric controversy and today that support is even more 

positive. The National Education Association responded as an 

organization to Metric Conversion in its 1972 Resolution C-17, 

"Conversion to the Metric System" 

p. 2. 

The National Education Association believes that a 
carefully planned effort to convert to the metric systenl 
is es sential to the future of American industrial and 
technological development and to the evolution of effective 
world communications. It supports federal legislation 
that would facilitate such a conversion. 

12M , . . I 9 etrlc Assoclatlon News etter, Vol. • No.3. Aug. 74. 
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The Association declares that teachers of all grades 
should teach the m.etric system. as the preferred system. of 
weights and measures of the United States, and beginning 
in 1973 -74, should teach the m.etric system. with greater 
em.phasis to as sure, as a national goal, the orderly 
transition to the use of the m.etric system. as a prim.ary 
system. by 1980. 13 

The Am.erican Hom.e Econom.ics Association added its support 

to the adoption and use of the Metric System at its 1967 Annual 

Meeting when it passed the following resolution: 

Whereas, The program. of work of the American Hom.e 
Economics Association emphasizes the need to interpret and 
dissell1inate research findings, and 

Whereas, Standards of measurem.ent becoll1e param.ount 
in scientific activity, and 

Whereas, In relation to measurem.ents all scientists 
meet on a cornrnon ground, and 

Whereas, the American Home Econoll1ics Association 
proll1otes prograll1s which develop standards for conSUll1er 
goods, and 

Whereas, The American Home Econom.ics Association 
proll1otes program.s to increase the understanding of cultural 
patterns in the United States and other countries, and 

Whereas, Standards of measurem.ents are becom.ing 
increasingly significant in all aspects of our culture and 
will help elim.inate unnecessary inconveniences; therefore, 
be it 

Resolved, That the American Home Economics Asso
ciation give its support to measures which promote the 
adoption and use of the metric system in the United States 
as they affect supplies and equipment used in the home by 
individuals and familie s. 14 

13 
The National Education As sociation Briefing Memo, 

September 1974, No~ 7. 

14R I' . S f h d eso utlon ln upport 0 teA option and Use of the 
Metric System, American Horne Economics Association Annual 
Meeting 1967. 
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Five years later, the AlTIerican HOlTIe EconolTIics Association 

re -affirlTIed its support of lTIetric conversion. In a statelTIent 

presented by Dr. Doris E. Hanson, Director of the AITlerican HOlTIe 

EconoITlics Association before the United States Comm.erce Com-

mittee on S-2483, Metric Conversion Act of 1971, Dr. Hanson 

summarized her statement as follows: 

.••• In SUITllTIary, then we would say that a planned 
conversion to the lTIetric systeITl will create no undue 
hardship on the consumer sector of society and in the long 
run promises to bring certain advantages. rlGoing Metric" 
will be of special advantage to conSUlTIers if a more 
rational lTIarket place can be created in the process by 
pa ying definite heed to the need for concurrent planning I 5 
and standards work related to dimensioning and labeling". 

The American Industrial Arts Association added its support 

to the lTIetric conversion issue in 1971, by passing resolutions 

endorsing and lending support to the international movement to 

standardize and convert to the metric system. The AIAA po s iti on 

is that 

"This association shall employ such activities that: 
a goal of complete conversion to the metric system within 
the decade of the 70' s be adopted by the government of the 
United States of AITlerica. Instruction in the metric system 
be made effective in all elementary and secondary schools, 6 
colleges, and particularily in teacher-education institutions".l 

15Dr • Doris E. Hanson, A Statement Presented for the 
AHEA Before the U. S. Senate Commerce Committee, March l, 
1 972. p. 7. 

160liver Oberlander, Letts Start Metrics Now, School Shop, 
June 1972, Vol. XX.XI, No. 10, p. 26. 
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The Am.erican Vocational Association has been actively in-

volved in the m.etric conversion controversy for a num.ber of 

years, comm.encing primarily in 1970 w'hen the AVA organized a 

task force on m.etrication. Each division of the A VA was repre-

sented on this task force and reports from each division served 

as partial input for the report to Congress titled, "A Metric 

America - A Decision Whos e Tim.e Has Come". In addition to 

this monumental task, the A VA House of Delegates passed the 

following resolution at its annual convention in New Orleans in 

December 1974. The AVA resolution states: 

Whereas, there is a well recognized and established 
International System of Units (SI) based upon the metric 
system of weights and measures, and 

Whereas, the scientific community the world over has 
adopted the metric system of weights and measures as the 
standard for world communication of identities, and 

Whereas, the SI system of weights and measures has 
been adopted as the standard for com.m.erce and industry in 
every recognized country of the international com.m.unity 
except the United States, and 

Whereas, nearly every aspect of commerce and industry 
in every country is affected by the internationally accepted 
metric system. of weights and m.easures, and 

Whereas, the Congress of the United States is currently 
considering legislation calling for adoption of the SI system 
of weights and measures in conunerce and industry, and 

Whereas, the Congres s has adopted legislation stating 
that it is the policy of the United States to prepare students 
to use the metric system with ease and facility, and 

Whereas, there is a mom.entu:m in the United States to 
establish the SI system. of weights and measures in com.merce, 
industry, sports and am.ong the populus in general; 

Therefore, Be it resolved, that the AVA convey to 
Congress its support of legislation calling for the adoption 
of the SI system as the standard for communication of weights 
and measures; and 
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Be It Further Resolved, that the AVA support the 
resolution of the Congress calling for educational programs 
to prepare students to use the SI system by encouraging 
each of its affiliated state and territorial associations to 
engage in an effort to ensure that students enrolled in all 
vocational education programs are exposed to those units of 
the SI system which are appropriate and relevant to the 
subject ll1atter being taught. 1 7 

Mr. Joseph L. Pokorney, president of Innovative Management 

Systems of Northbrook, Illinois wrote an article for the Illinois 

Career Education Journal in the spring of 1973. He presents 

several points of view concerning Metric Considerations in Voca-

tional Education; 

Because measurement is used in various degrees in all 
occupations, the use of metric units will have to be included 
in all occupational education programs. The long lead time 
as sociated with many occupational education progranls dic
tates that metric units be introduced now in these programs 
if ll1etric qualified graduates are to be available to industry 
by 1978 18 

The adoption of metric measurement represents a lllajor 
change in skills that are very basic to most individuals. The 
resistance to this change ll1ay be lllonumental and lllUSt be 
overCOll1e if the program is to be succes sful. The use of 
llletric units lllUSt have a firlll cOllllllitment frolll adlllinistra
tors and educators and ll1ust be sold in a very positive 
ll1anner to overcom.e this resistance. 19 

17 
Donald L. Rathbun, Letter and enclosure froll1 A VA As so-

ciate Director, dated January 22, 1975. 
18 

Joseph L. Pokorney, The International Metric Systell1, 
Illinois Career Education Journal, Spring 1973, p. 4. 

19 
Ibid., p. 4. 
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Since both custonlary and nletric units will be in use 
for nlany years to COnle students will have to be fanliliar 
with both nleasurenlent system.s. To generate this dual 
capability, occupational education program.s ITlust becoITle 
bilingual in their use of ITleasureITlent units. 20 

Metric measurement will have an inlpact on all 
occupational areas including the biological, agricultural, 
business, health, industrial, personal and public service 
occupations. 21 

Planning is essential to assure that effective metric 
training is provided at the right tiITle to all students •••• 
. • • • each vocational and technical institution nlust initiate 
a metric conversion prograTIl at its earliest opportunity. 22 

The Superintendent of Public Instruction in California, Dr. 

Wilson Riles spoke to the participants at a Metrics Conference at 

the University of California, Los Angeles in SepteITlber 1973. He 

TIlade the following COTIlments: 

It is difficult for TIle or anyone to visualize clearly 
how this nation and society will be changed in thirteen years. 
We cannot peer that far into the future and know precisely the 
patterns and problems of the nation r s economy, its politic s, 
its needs for different skills ••• But I aTIl sure of one change. 
In thirteen years, I aTIl convinced this nation will have gone 
metric. 

As State Superintendent of Public Instruction in 
California, I aTIl seeking a changeover to tnetric instruction 
in the schools, with all the careful planning that is nec
essary, but also as quickly as possible. 23 

20 bOd I 1 ., p. 4. 

21 bOd 4 I 1 ., p. • 

22 bOd 8 I 1 ., p. • 

23See Appendix C. 



27 

The U.5. Metric Association publishes a quarterly Newsletter 

in which they report on nearly every facit of metric activity in the 

world. Many of the articles and comrnents are germain to this 

study, so are quoted here: 

There remains the tremendous task of educating the 
public to the acceptance and understanding of 51 units. 
The major part of this task will be done through our 
existing teaching staffs in schools from primary grades 
through vocational institutions and the universities. 24 

The number of metric workshops for teachers is 
increasing steadily throughout the nation. So many are 
taking place that it is im.possible to report individually 
on these. The number of workshops appears to be greater 
in those states where the state education departments 
have taken positive action to encourage the teaching of 
51 units in their schools or where public awarenes s 
program.s have been underway. 25 

.•• virtually e~.'ery state has underway some type of 
statewide activity relating to teaching metric ••• it is 
encouraging that the schools are keeping pace with in
dustry's change to metric. 26 

Prof. Raym.ond Hollub, who is director of continuing 
engineering education in Alabama •.••• has been named director 
of the newly form.ed Metric Institute which is funded with a 
grant from the Alabama Board of Education. The prirnary 
goal of the institute will be to train teachers in the use of 
ll1etric units and to develop ll1etric training programs. 27 

24U 5 . A .. 1 1 10 •• Metric ssoclatlon News etter. Vo. • No.1, 
February 1975. p. 3. 

25 . • 
Ibid., p. 2. 

26 . 
Ibid. I p. 7. 

27 
U. S. Metric Association Newsletter, Vol. 9. No.3, August 

1974, p. 4. 
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Vermont metric council formed - The Greater Burlington 
Metric Council has been formed to act as an advisory group 
on metric matters. The council consists of participants 
from local industry, an officer of the Sm.all Business Admin
istration, a home economist, and a professor of Manufac
truing Engineering. 28 

The Regents of the University of Minnesota approved 
a proposal to establish a Minnesota Metric Center in the 
I nstitute of Technology. The purpose of the center is to 
promote and as sist in the introduction of SI into the educa
tional' commercial, and governmental activities in the 
state. 29 

The Department of Elementary Education at Kent State 
University in Kent"Ohio has announced the opening of a 
Metric Assistance Center. The m.ajor objective for this 
project is to aid the citizens of northeastern Ohio in an 
orderly transition to m.etric ••••• The center will serve as 
a clearinghouse for information and materials including 
both hardware and software. The personnel will provide 
inservice and consultant help to educators in area schools. 
The staff will also train key personnel as facilitators in 
metric. Workshops will be offered to the general public 
in that area. 30 

Various aspects of metrication are being covered in 
the Los Angeles area via a weekly prim.e-tim.e television 
show, Moving into Metrics, which is aired for one hour 
'each Tuesday at 19: 30 (7:30 P. M.) on KVST, Channel 68 ••• 31 

The state of Hawaii has the distinction of being the first of 

the fifty states to commit its schools to the metric system.. In a 

28 
Ibid., p. 4. 

29 S . . U •• MetrIC AssoCIation Newsletter, Vol. 9, No.2, 
May 1974, p. 4. 

30U • S • Metric Association News~etter, Vol. 9, No.4, 
November 1974, p. 3. 

31 bOd 2 I I ., p. • 
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resolution passed by the House of Representatives of the Sixth 

Legislature of the State of Hawaii, in regular session of 1972, it 

was resolved that: 

the College of Education of the University of Hawaii 
be requested to develop a pilot program for teaching metric 
in the schools of Hawaii as the primary language of 
measurement. 32 

Following the recommendations contained in the U. S. Metric 

Study Interim Report on Education, Mr. lrv King and Ms. Nancy 

Whitman initiated two experimental programs in order to in-

vestigate the Metric Study recommendations in greater detail. 

Their findings were: 

I. A twelve hour workshop, which actively involves 
teachers in estimation and measuring activities, 
can adequately prepare teac"hers for the task of 
teaching the metric system. 

2. The children thoroughly enjoy measurement activities 
and are gradually discovering the properties of the 
metric system. 

3. The program is not as easy to install as originally 
hoped. The entire program is based upon activities 
and our teachers are hard pressed to prepare 
activities on a daily basis. This leads us to be-
lieve that it might be unwise to adopt a substantially 
revised program at the sarne tirne that we atternpt a 
conversion to the rnetric systell1. The teachers will 
have their hands full with metrication, and to introduce 
a totally revised curriculum at the sall1e till1e ll1ight 
very well create chaos. 33 

32 " d Who lrv Klng an Nancy ltman, 
The Arithmetic Teacher, April 1973, 

33Ib1"d. , 259 p. • 

Going Metric in Hawaii, 
p. 258. 
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Mr. Fred Helgren of the Metric Association has lived with 

the problems of metric conversion for a number of years. His 

article in the Arithmetic Teacher of April 1973 lists six reCOIIl-

mendations concerning what should be done in the field of education 

to go metric; they are; 

I. Teach the metric system by itself so that teachers and 
pupils learn to think in this language of rn.easure. 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 text books so that only 
metric units of rn.easure are used. 

3. Before textbooks are changed, get metric workbooks for 
each teacher and each pupil. Then the system can be 
learned with very little individual effort. 

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

5. Encourage teachers to become members of an organization 
that will send them literature that explains the metric 
system, provides information on sources of educational 
aids, and publishes a newsletter that will keep them 
alert to metric progress and developments in the teach
ing of units of measure and their use. 

6. Teach the metric system to all prospective teachers, 
for the change to the new system of measure is not 
just a mathematics or science project. 34 

Rupert N. Evans from the University of Illinios wrote an 

article for School Shop in April 1974. Many of his suggestions 

34 
Fred J. Helgren, Schools are Going Metric, The 

Arithmetic Teacher, April 1973, p. 266. 
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have been voiced by others but Evans has digested these into one 

prescriptive listing. The following actions may deserve con-

sideration by industrial teacher educators: 

1. Institution of programs on teaching metrics at national, 
regional, and state conventions of professionas associa
tions (e. g. AIAA, ATEA), designed for subject matter 
specialists and adrninistrators who work in local educa
tion agencies and in teacher education institutions. 
Such prograrns will be needed each year for at least five 
years. 

2. Establishrnent of curriculum developrnent projects designed 
to produce transparencies, texts, exercises, projects, 
and tests which teachers of industrial education can use 
in farniliarizing youth and adults with SI rnetric s. The 
Center for Metric Education would be a logical hub for 
such activity. 

3. Design and production of metric conversion units for 
equipment corrunonly used in industrial teacher education. 

4. Developrnent of a correspondence course in S1 rnetrics 
de signed for currently ernployed teachers and teacher 
educators ••••• which does not require an instructor to 
be present. 

5. Developrnent of short courses for currently ernployed 
teachers and teacher educators ••••• designed to 
cOIllIllunicate knowledge of SI rnetric s and of how to 
teach the relevant concepts in each type of industrial
education course. 

6. Designation of one staff member in each subject field 
in each teacher -education institution as the person 
responsible for acquiring knowledge of S1 m.etrics and 
for proposing course changes to teach this knowledge 
to pre-service teachers ••• 

7. Designation of one industrial-education teacher in 
each local education agency as the person responsible 
for acquiring inform.ation about S1 m.etrics and about 
the availability of in- service teacher -education pro
grams on the subject. 
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8. Development of a metric advisory committee for each 
state department, large school and university, with 
representation from researcrh and development units 
which are managing the metric changeover in progres sive 
business and industry. 

9. Development of a departmental timetable for familiariz
ation with SI metrics for each industrial-education 
teacher, and a related timetable for introduction of 
these concepts into each industrial-education course 
for youth, for adults, for prospective teachers and 
for in- service teacher s. 

10. Purchase of metric tools and conversion of some equip
ment to metric standards, according to the schedule set 
by your departmental timetable. 35 

Another viewpoint concerning education of teachers was 

expressed by Orville Nelson of Stout State University at Menomonie, 

Wisconsin. Mr. Nelson further tackled the problem asked by so 

many educators; how m.uch will it cost? 

Teachers will also need additional training in metric 
m.easurement. Almost 40 per cent of industrial arts teachers 
have no formal'training related to the metric system accord
ing to survey statistics. Most of those who have formal 
training acquired it in math and science classes. Some 
have used the metric system in industry. A very few have 
worked on foreign-made equipment with metric specifica-
tions and dimensions. 

It is apparent that educational programs will have to 
be developed for these men. The single exception are the 
electronic s teachers ••. 36 

35 
Rupert N. Evans, Three Approaches to Metrication for 

Teacher Trainers, School Shop, April 1974, pp. 91, 100. 

360rville Nelson, Is Metric A Measure of Pain?, Industrial 
Arts and Vocational Education, February 1972, p. 22. 
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The U. S. Metric Study staff, basing its report on the 
input frum industrial arts and vocational teachers, estimated 
that most shops and labs could be converted to the metric 
system for les s than 50/0 of the original cost of tools and 
equipment. And even in the labs requiring the m.ost ex
tensive modifications and new equipm.ent, the estim.ate was 
les s than 100/0. 37 

The following chart from. the U. S. Metric Study Interim. 

Report: Education, is dated July 1971. The latest inflationary 

figures should be used as a factor in determining current prices. 

The greatest conversion costs will be experienced in the 

Tool and Die Shop and Machine Shop, while the least conversion 

costs will be experienced in Electronics. 

Table 1. Estim.ated Costs for Converting Selected Labs to Metric 38 

Number of Total 
Area Stations Cost ($) 

Auto Body 12 400 
Auto Mechanics 16 4,400 
Carpentry and Cabinet 

Making 20 I, 250 
Drafting and De sign 20 300 
Electronic s 20 100 
Graphic Arts 15 1,000 
Machine Shop 15 18,300 
Sm.all Engine Repair 15 500 
Tool and Die 15 20,000 
Welding 16 3,300 

From. U. S. Metric Study Interim Report: Education, National 
Bureau of Standards Special Publication 345 -6, July, 1971 ($1. 75) 

3 7 Ib id., p. 23 • 

38 U• S. Metric Study Interim Report: Education, National 
Bureau of Standards Special Publication 345-6, U. S. Department of 
of Con1m.erce, July 1971. 
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The cost of hand tools is another expressed concern, and is 

the focal point of most union opposition to the metric system. It 

has not yet been determined who will pay for the metric tools 

needed by the worker. Since the automotive mechanic will require 

extensive rc-tooling, the following article tends to clarify the issue: 

"There is one little - recognized fact about the rnetric 
system as it applies to hand tools: while bolt head sizes 
are expressed in millimeters, socket drivers such as speed 
handles and ratchets are based on inch measurements 
throughout the world; that is, the drive end of a socket is 
always made for aU. S. Customary I /4 inch, 3/8 inch, or 
1/2 inch drive. Thus, the service technician had only to 
add new metric - size sockets to the toolbox; the handle sand 
ratchets that were already owned fit both metric and inch
size sockets". 3 9 

Utah educators have been actively participating in a number 

of metric activities in the past, including the Interstate Consortium 

on Metric Education which was held in S~n Mateo, California, 

40 
July 21 - 25, 1974. The Consortium was attended by representa-

tives from 26 States and U. S. Territories. Those States and 

Territories having statewide adoption of textbooks were invited to 

attend the Consortium as contributing and voting participants. 

The Utah Education Association has given high priority to 

teaching metrics, according to Deloy Spencer, President Elect of 

39William H. Crouse and Donald L. Anglin, The Impact of 
Metrication on Automotive Education, Technical Education News, 
March-April 1975, p. 3. 

40 . M . J 1 C l'f .. I AmerIcan etrIc ourna, a Iornla DIrects nterstate 
Consortium on Metric Education, September/October 1974,· pp. 6-13 
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the UEA Department of elas sroom Teachers. According to 

Spencer; 

.•• present plans call for a series of workshops 
around the state aimed at helping teachers teach llletric s. 41 

Utah State University Conference and Institute Division 

s pons ored a llletric workshop during the period 9 -13 June 1975, 

under the direction of Antone H. Bringhurst, as sistant profes sor 

of Mathernatics at Utah State University. Professor Bringhurst 

commented that; 

"Rather than thinking in the traditional systelll and 
then converting to the llletric, we will begin working 42 
directly with the metric measure - we will think metric" 

Opposition to metric c onver sion 

Not all of the literature cited is supportive of a National 

conversion to the Metric System, nor should conversion be con-

sidered a panacea. The lllajor opposition to previous metrication 

bills has COllle from organized labor, primarily the International 

Brotherhood of Electrical Workers, the United Brotherhood of 

Carpenters and Joiners of America and the International Associa-

tion of Machinists and Aerospace Workers. The National Federa-

tion of Independent Busines s also opposed a Federal metrication 

bill. The Metric News of Marchi April 1974 reprinted a letter 

41 UEA Action, May 1975, p. 5. 
42 

Herald J ournal, May 28, 1975, p. 4. 



36 

43 
sent to Congress by the IBEW, UBCJA and the IAMAW. Por-

tions of that letter follow: 

It is extremely important to unde rstand that there 
is no cheap rnethod of converting to the metric system. 
The estimates of costs range from 45 to 100 billion dollars 
and it is important to note that these costs will be in 
competition with other pressing national priorities. We 
are convinced that, regardless what action Congress takes 
on rnetric conversion, the U.S. and the world will have a 
dual system of measurernent for at least the next 50 to 
100 years •.•••• We strongly object to the rnethod of im
plementation of the plan and the omission of government 
assistance for those individuals and organizations adversely 
affected by rnetric conversion, especially the American 
workers ••••• 

More directly, we are afraid that thousands of 
jobs will be lost as a result of increased imports from 
metric countries ••••• All workers would require additional 
training, which would cost companies, contractors and 
unions rnillions of dollars. Many mechanics would have 
to purchase new tools. They would need two sets of tools 
and assume the burden of maintaining, storing and trans
porting thern. 

In the U. S. Comrnerce Department Report to Congress on 

the U. S. Metric Study, the various advantages and disadvantages 

of the conversion to metric were listed. Under the headings of 

Pro-Customary and Pro-Metric, various comrnents that had been 

made to the Metric Study Cornmitte~"'~i were listed. The opponents 

to rnetric conversion cornmented as follows: 

43 David Mathieu, Metric News, Marchi April 1974. p. 27. 
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Letrs not risk our industrial success with a measure
ment system promoted by countries that have not done as 
well technologically as the U. s. 

Going metric would open the way to' imports from 
countries that do not now make products to Customary 
specifications. 

Within our borders the Customary system works all 
right. Foreign considerations do not warrant disrupting 
our trillion dollar economy. 

If we decide to go metric, we are likely to pick the 
wrong time. No one can guarantee what the economic 
conditions will be throughout the transition period. The 
measurement conversion might complicate all our problems. 

Even in good times the nation is faced with complex 
problems. Why add to them a troublesome change in 
mea sur ement. 

Many companies would have to carry double inventories 
of spare parts during the transition period. 

People would have to be retrained. And during the 
retraining period they would be deprived of invaluable 
experience - the intuitive feel for measurements on which 
craftsmen, mechanics, and engineers depend. The result· 
would be a temporary loss of productivity. 

Conversion might be easy enough for big firms with 
engineering staffs and foreign trade departments. But 
small businesses would find it very difficult. 44 

The above comments are but a few of the concerns of the 

persons opposed to metric conversion, and the pro-metric groups 

agree with many of the identified problems. It seem.s to be a 

question of whether the advantages out weigh the disadvantages 

or whether in fact, we can afford not to go metric. 

-14 Maurice H. Stans, A Metric America - A Decision Whose 
Time Has Corne, U. S. Dept. of Commerce July 1971, pp. 43 -50 



Surnrnary 

The United States has been embroiled in the Metric System 

controversy for over 150 years with periodic eras of support and 

opposition. Education and science have historically supported the 

conversion to the Metric System in the United States while in-

dustry has provided an oppo sing point of view. Congres s legalized 

the use of the metric weights and measures in 1866 but did not 

make it mandatory. Since Congress had never officially approved 

the Anglo-Saxon system of measurement in the United States, the 

customary system we used was not law, but merely tradition. 

The controversy continued un-abated until 1957 when Russia 

launc.hed Sputnik. A renewed interest in scientific endeavor, in

cluding scientific measurernent, irnmediately occured. Pressure 

was again brought to bear on Congress to pass sorne type of 

metric legislation, but it was to fail once rnore. 

When Great Britain announced in 1968, its intention of 

changing frorn the Anglo-Saxon or Customary systern of measure

rnent, the United States found itself the only large industrialized 

nation of the world using the Custornary System. of Weights and 

Measures. Industry was not idle however, and had been moving 

toward metrication for years. The sar.ne pressures that had 

forced the m.etric decision in Great Britain were forcing it here; 

the world market was being conducted in metric and the industries 



of Cr(~at Britain and the United States were finding it lllore 

difficult to compete using the CustoITlary System. 

39 

At the cOlllpletion of a three year llletric study in 1971, the 

secretary of COITlITlerce recom.ITlended a nine point ITletric con

version plan to Congress. As a result of that report a number 

of m.etric conversion bills were subm.itted to Congres s over the 

next few years. All failed to becoITle law due to opposition by 

labor and sITlall business concerning the responsibility for the 

incurred conversion costs. Congress am.ended the EleITlentary 

and Secondary Education Act in August 1974, thereby ITlaking funds 

available for educat ion of the nation I s youth in the Metric System.. 

The passage of a comprom.ise metrication bill seem.s possible 

during the 94th Congres s, which would ITlake the Metric System. of 

Measurem.ent the legal system. in the United States. This action 

would effectively change the United States to the predom.inate, 

though not exclusive, use of the International System. of Measure

m.ent (SI) over a prescribed period of tim.e. 

Education in the United States has long been a supporter of 

the Metric System., and had actively supported the conversion for 

ITlany years. Most states had developed ITletric education program.s, 

prim.arily in-service workshop activities for teachers. Although 

these activities were taking place, m.ost efforts were not 

coordinated, except through the organization support of the m.ajor 



education groups such as the National Education Association, 

AITlerican Vocational Association and other large teacher 

organizations. 

40 
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CHAPTER III 

PRESENTA TION OF THE DA TA 
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The purpo$es of this study were: 1. to obtain information 

from industrial education teachers in Utah concerning their feelings 

ana. attitudes toward conversion to the Metric System in the United 

States; 2. to determine their present familiarity with that system; 

and 3. to identify potential problem areas which would tend to 

influence educational programs on the Metric System for industrial 

education teachers in Utah. 

The population of the study 

A random sample of Industrial Education Teachers in Utah 

was used as the population for this study. This random sample 

was obtained from the October 1974 issue of the Utah Industrial 

Education Journal directory. Every other name in the directory 

was selected without regard to grade level or teaching subject. 

Those who were directly identified as administrators or 

other non-teaching personnel were eliminated from the population. 

From the 846 names appearing in the directory, 423 were 

selected for the study. Questionnaires, cover letters, and return 

envelopes were p'repared al;ld mailed to this random sample of 

industrial education teachers in Utah. The mailing was completed 

on May 10, 1975. 
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The returns 

The questionnaire returns were received during a five week 

period commencing May 21, 1975 and ending June 25, 1975. As 

of the ending date, 302 questionnaires (71.4%) were received. 

Five returns were not usable for the following reasons: 

I. Three questionnaires were returned with the notation 
N. A. written across the face. No other information 
was indicated. 

2. One questionnaire was returned from a respondent who 
indicated that he was not teaching now. 

3. One returned letter in lieu of questionnaire. 

All other questionnaire returns (297) were usable, although 

some items on the questionnaire were not properly marked. This 

will account for the difference in totals for some questionnaire 

items. 

Tabulation criteria 

The questionnaire returns were examined for completeness 

as they were tabulated. It was determined that many teaching 

areas were given different names on the basis of emphasis or 

tradition. For this reason, the returns were tabulated according 

to the following criteria: 

I. Only the primary teaching responsibility was considered 

for this study. Where more than one subject was 

listed as primary, the first listed subject was used. 
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2. All identified teaching areas nUIYlbering five or less 

were considered as one group under the miscellaneous 

category. (See Table 2). 

3. Drafting, Mechanical Drafting, and Architectural Draft

ing were considered in the Drafting category. 

4. Construction, Horne Building, and Woods were considered 

in the Woods cat.egory. 

5. Power, Heavy Duty Diesel, and Trucks were considered 

in the Diesel category. 

6. Electricity and Electronics were considered in the 

Electronics category. 

7. All other categories were clearly identified. 

Tabulation m.ethod 

The questionnaire returns were tabulated in the following 

m.anner: 

1. All of the returns (297) were tabulated as a single group 

of Industrial Education teachers (Com.paris on Group 

Teachers), according to each questionnaire item. 

2. Each occupation category (10 identified categories) 

was tabulated separately, according to each questionnaire 

item. 
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3. Twenty-one occupational areas were compiled under the 

Miscellaneous category as shown in Table 2. No further 

tabulations were made for this category. 

Results 

Considering the above criteria, Table 2 represents the 

Comparison Group Teacher distribution of this study. 

Table 2. Primary Teaching Responsibilities of Utah Industrial 
Education Teachers of all Grades Responding to the Study. 

Category Number Percentage 

Woods 66 22.2 
Auto 41 13.8 
Metals 40 13.5 
Drafting 30 10.1 
Machine Shop 22 7.4 
Electronic s 20 6.7 
Welding 12 4.0 
Diesel 8 2.7 
Graphics 8 2.7 
Plastics 7 2.4 

~~Miscellaneous 43 14.5 --
297 100.0 

,I; 

'i' 
The remalning occupational areas reported under the 
Miscellaneous category are: 

Aeronautics 4 General Shop 
Agricultural Mechanics 2 IACP 
Agricultural Science 2 Indus trial Engine ering 
Architecture 1 ISP 
Art 3 Manufacturing 
Auto Body 4 Masonry 
Busines s Machine Repair 1 Photography 
Clothing 1 Police Science 
Cosmetology 2 Refrigeration 
Crafts 2 World of Manufacturing 
Electrical Trade s 2 Total 

4 
3 
1 

3 
1 
1 
1 
1 
2 
2 

43 
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Section I 

Industrial Education Teachers 
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Two hundred eighty three (95. 3 per cent) respondents re-

ported that they taught more than one grade level. One hundred 

fifty five (59.9 per cent) teachers had the responsibility for three 

or more grades. The tabulation for grade level (Table 3) in-

dicates that 16. 5 percent of the respondents had teaching respon-

sibility in junior high school, 58. 5 per cent were from high school 

programs and the remaining 25.0 per cent were from post-second-

ary institutions. 

Table 3. Grade Level Distribution for Industrial Education 
Teachers Responding to the Survey 

Number of 
responses 

140 

130 

120 

110 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
Grade Level 

I 
678 

132 (16.5%) 

9 10 II 12 

468 (58. 5%) 

13 14 15 16 

200 )25.00/0 } 
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One of the major concerns of this study was to determine 

the attitudes of Comparison Group teachers in Utah toward the 

conversion to the predominate use of the Metric System in the 

United States. Table 4 shows the response to question number 1. 

Nearly 70 per cent agree with the conversion, while less than 

10 per cent oppose it • 

. Table 4. What is Your Opinion Concerning the Conversion to the 
Predominate Use of the Metric System in the United 
States? 

Answer Number Percentage 

I Strongly Agree 95 31.9 

I Agree 112 37.7 

I am Undecided 63 21.2 

I Disagree 17 5. 7 

I Strongly Disagree 10 3.3 

Total 297 100 

The teacher was asked to expres s the degree of his 

familiarity with the base units of the Metric System.. Although 

the Liter is not a base unit, its common usage warranted in-

elusion with the seven base units of the Metric System, (see 

Table 5). 

Seven teachers indicated that they used millimeters rather 

than meters in their classes. Their responses were considered 
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as though ITlilliITleter and meter required identical skill. Nearly 

25 per cent of the respondents indicated that they were not familiar 

with the Second. 

Table 5. How Familiar Are You With the Following Units of the 
~etric System? 

Totally Not 
Un:!.t Familiar Familiar 

4 0/0 3 % 2 % 1 0/0 0 % Total 

Meter 107 36.3 89 30.2 61 20. 7 14 4.7 24 8.1 295 

Liter 71 23.9 74 2S.0 79 26. 7 36 12.2 36 12.2 296 

Kilogram 77 26.1 62 21.0 79 26. 7 34 11.S 43 14.6 295 

Ampere 126 42.8 55 18.7 43 14.6 20 6. 8 SO 17.Q. 294 

Mole 19 6.S 19 6. 5 42 14.4 49 16. 8 163 55.8 292 

Celsius· 44 IS.0 27 9.2 35 11.9 40 13. 6 145 49.5 293 

Candela IS S. 1 18 6. 2 33 11.3 34 11. 6 192 65.7 292 

Second 127 43.6 36 12.4 36 12.4 20 6.8 72 24.7 291 

Question number 3 atteITlpted to determine the present status 

of metric education in the various industrial education programs 

of Utah, specifically thos e programs requiring student proficiency 

with the metric system. Table 6 indicates the present status of 

m.etric education as of approximately 1 June 197 S. A s indicated 

in Table 5, the Second (our familiar unit of time) appears to 

require little proficiency in the clas sroom.. 
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Table 6. AT PRESENT, Students in my Clas s Require Proficiency 
in the Us e of the Following Metric Units. 

Unit or 
Category 

Meter 

Liter 

Kilf)gram 

Ampere 

Mole 

Celsius 

Candela 

Second 

I teach classes that do 
not r equir e the us e of 
metric measurement 

Not applicable 

~" 

Number~:~ 

158 

62 

63 

110 

12 

41 

II 

87 

149 

63 

Per Cent 
of 297~:~ 

53. 2 

20.8 

21. 2 

37.0 

4.0 

13. 8 

3.7 

29.3 

50.2 

21. 2 

~'~Since the respondent may have indicated more than one metric 
unit or category, totals are not appropriate for this section. 

Question 4 determined the future requirements for llletric 

measurement in industrial education classes. One Hundred Five 

teachers (35.3 per cent) were of the opinion that their classes 

could not require the use of metric measurement in the future. 

Table 7 indicates the anticipated future status of metric education 

in industrial education classes. 
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Table 7. IN THE FUTURE, Students in rrly Class Will Require 
Proficiency in the Use of the Following Metric Units. 

Unit or 
Category 

Meter 

Liter 

Kilogram 

Ampere 

Mole 

Celsius 

Candela 

Second 

I teach classes that do not 
require the use of metric 
measurement. 

-'-

Number~:~ 

277 

153 

163 

161 

26 

108 

31 

122 

105 

Per Cent 
of 297~:~ 

93.3 

51. 5 

54.9 

54.2 

8.7 

36.4 

10.4 

41.1 

35.3 

-1'Since the respondent may have indicated rrlore than one rrletric 
unit or category, totals are not appropriate for this section. 

A comparison of the present status wi th the future needs is 

indicated in Table 8. It appears that all eight units of the rrletric 

system will be us ed rrlore in the future, while the nUrrlber of 

classes that do not require metric measurement will decrease. 
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Table 8. A Comparison of Present and Future Use of the Metric 
System in Industrial Education Programs in Utah. 

No % 
Unit or Present Future Differ- Present Future Increase = + 

Category No. No. ence % % Decrease = -

Meter 158 277 +119 53.2 93. 3 +40.1 

Liter 62 153 + 91 20.8 51. 5 +30.7 

Kilogram 63 163 +100 21.2 54. 9 +33.7 

Ampere 110 1. 61 + 51 37.0 54.2 +17.2 

Mole 12 26 + 14 4.0 8.7 + 4.7 

Celsius 41 108 + 67 13.8 36.4 +22.6 

Candela 1 I 31 + 20 3.7 10.4 + 6.7 

Second 87 122 + 35 29.3 41. 1 +11.8 

I teach 
classes that 
do no require 
the use of 
metric mea-
surement 149 105 - 44 50.2 35.3 -14. 9 

The review of literature indicated that a number of 

educational programs throughout the United States are involved 

with metric education programs. Over one third of the respon-

dents indicated that they were already teaching s orne metric mea-

surelllent in their classes. Of equal importance is the fact that 

nearly another one third of the teachers are undecided about 

introducing the llletric system in their classes. 



Table 9. If You Plan to Teach Metric Measurement in Your 
Classes, When Would You Start? 

Category Number Percent 

I already teach metric 99 33.3 
measurement 

During the school year 
sta rting in September 
1975 44 14.8 

During the school year 
starting in September 
1976 27 9. I 

Sometime after 1976 24 8. I 

Undecided 103 34.7 

Total 297 100 
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This study determined the value of various sources of metric 

information to the Comparison Group teacher. These sources 

were divided into. 1. Metric Teaching Information and 2. General 

Metric Information. Tables 10 and II indicates the results of 

questionnaire item 6. In both categories, newspapers were not 

significantly iInportant, nor were curriculum guides. Govern-

ment publications and metric system reference books rated highest 

in both categories as the overwhelming value item. Those teach-

ers expressing no opinion are generally those who have had little 

or no exposure to teaching m.etric s. 



Table 10. As a Source of Metric Teaching Information 

Overwhelming Quite a Bit Minimal Of no No 
Source Value of Value Value Value Opinion Total 

Newspapers 3 13 56 60 157 289 

Profe s sional Education 
Journals 28 62 70 26 101 287 

Business and Industry 
Journals 28 50 59 39 112 288 

Industrial Conferences 25 43 44 42 132 286 

Industrial Sponsored 
Workshops 23 29 38 39 156 285 

Educational In-Service 
Workshops 23 36 32 50 146 287 

Government Publications 45 49 57 27 109 287 

Subject Area Textbooks 34 53 41 48 111 286 

Metric System Reference 
Books 71 70 37 20 94 292 

Curriculum Guides 6 19 30 55 178 288 

Other 0 0 0 0 0 0 



Table II. As a Source of General Metric Information. 

Overwhelming Quite a Bit Minim.al Of no No 
Source Value of Value Value Value Opinion Total 

Newspapers 19 38 64 43 126 290 

Profe s sional Education 
Journals 37 70 66 27 90 290 

Business and Industry 
Journals 33 52 62 36 104 287 

Industrial Conferences 27 48 49 36 129 289 

Industrial Sponsored 
Workshops 21 33 40 46 148 283 

Educational In-Service 
Workshops 21 35 35 52 144 287 

GovernInent Publications 69 51 47 26 95 289 

Subj ect Area Textbooks 42 43 48 58 96 288 

Metric System Reference 
Books 92 59 32 24 80 287 

Curriculum Guides 5 20 33 68 161 287 

Other 0 0 0 0 0 0 
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Questionnaire item 7 identified potential problem areas that 

might influence metric conversion. Cost of equipment, materials, 

and tools presented the greatest number of problems, while 

opposition from parents, students, administrators, teacher s, and 

industry would create the least number of problems. Lack of 

text books, guidance from the state, and a lack of knowledge of 

the metric system ranked near the top as overwhelming pr oblem 

areas to the teachers. 



Table 12. Factors Influencing Metric Conversion in Educational Program. 

Factor Overwhelming Serious Minimal Not a No 
Problem. Problem Problem Problem Problem Opinion Total 

Cost of new equipment 34 81 69 49 35 26 294 

Cost of converting existing 
equipment 32 86 67 44 36 27 292 

Cost of materials and 
supplies 24 52 65 71 53 26 291 

Cost of tools 33 73 80 44 37 24 291 

Opposition from parents 1 14 28 58 129 61 291 

Opposition from administra -
tors 2 9 20 55 154 49 289 

Opposition from students 7 15 50 72 III 36 291 

Opposition from teachers 2 12 37 66 137 37 291 

Opposition from industry 4 8 24 44 157 55 292 

Opposition from Advisory 
Committee 5 13 11 39 152 69 289 

Lack of text books in 
metric units 21 67 77 57 40 29 291 

Lack of guidanc e from 
state department 25 59 55 47 59 44 289 

Lack of knowledge of the 
metric system 25 45 85 53 56 25 289 ~ 

'" 
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Summary - industrial education teachers 

Most of the respondents indicated that they taught more 

than one grade level; in some cases, four or more. The grade 

level distribution was presented in Table 3, indicating a m.ajority 

of those responding to the questionnaire were High School teachers. 

Over 69 per cent of the respondents agree with the metric 

conversion while 10 per cent disagree and 21 per cent are un

certain. Most respondents reported some farn.iliarity with the 

units of the metric system but indicated little knowledge of the 

Mole or Candela. Nearly 25 per cent of the respondents in

dicated that they were not familiar with the Second. 

A comparison was made between the present and future use 

of the Metric System. in Industrial Education programs in Utah. 

In every subject category, metric instruction will be increased 

in the future. Over 33 per cent of the teachers indicated they 

were already including rn.etric instruction in their programs, but 

nearly 35 per cent were undecided about introducing the metric 

system. 

Government publications and metric reference books have 

been of greatest value to Industrial Education teachers as sources 

of general and teaching information, while curriculum guides and 

newspapers have been of little assistance. Industrial Education 

teachers as a group have indicated that the cost of equipm.ent, 
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material and tools present the greatest problem with metric con

version while opposition from parents, students, adrninistration, 

teachers, industry, and advisory cornrnittees will present the 

least problerns. 

Lack of text books in rnetric units, lack of state guidance, 

and the teacher's lack of knowledge of the metric system were 

also listed as serious p-roblem areas. 
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Section II 

Woods 
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The greatest number of respondents taught clas ses in the 

Woods category which also included horne building and construc-

tion. Nearly 30 per cent of the Woods teachers taught classes 

in junior high school as compared to 16.5 per cent for the 

Comparison Group teachers in the survey. Nearly 61 per cent 

of the Woods teachers taught clas ses in high school as compared 

to 58. 5 per cent for the Comparison Group teachers. Only 9. 8 

per cent of the Woods teachers are represented in postsecondary 

institutions as compared to 25 per cent for all Industrial Educa-

tion teachers. Table 13 indicates this grade level distribution. 

Table 13. Grade Level Distribution of WOODS 
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Nearly 14 per cent of the Woods teachers responding to this 

survey disagreed or strongly disagreed with the conversion to the 

predominate use of the Metric System in the United States, while 

only 9.0 per cent of The Comparison Group teachers responding 

to the survey were opposed to the conversion. Table 14 indicates 

the responses from Woods teachers to questionnaire item 1. 

Table 14. What is Your Opinion Concerning the Conversion to 
the Predominate Use of the Metric System in the 
United State s? (WOODS) 

Answer Number Percent 

I Strongly Agree 8 12. 1 

I Agree 30 45.5 

I am Undecided 19 28.8 

I Disagree 5 7.6 

I Strongly Disagree 4 6.0 

Total 66 100.0 

Table 15 indicates the results of questionaire item 2 for 

Woods teachers. Table 15 indicates that Woods teachers are 

les s familiar with the units of the metric system than the 

Con1.parison Group teachers responding to the survey. 
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Table 15. How '::1 amiliar are you With the Following Units of 
the Metric Systenl? (WOODS) 

Totally Not 
Unit Familiar Familiar 

4 (%) 3 (%) 2 (%) 1 (%) 0 (%) Total 

Meter 16 24.6 17 26.2 19 29.2 6 9. 2 7 10. 7 65 

Liter 11 16. 9 15 23. 1 19 29.2 12 18. 5 8 12. 3 65 

Kilogram 9 13.8 11 16. 9 22 33.8 14 21. 5 9 13.8 65 

Ampere 21 32.3 9 13.8 15 23.1 8 12.3 12 18.5 65 

Mole 1 1. 5 1 1. 5 10 15.4 13 20.0 40 61. 5 65 

Celsius 2 3.0 4 6. 1 8 12. 2 8 12.2 44 66.6 66 

Candela 1 1. 5 1 1 • 5 7 10.7 10 15.4 46 70.7 65 

Second 17 26. 1 8 12.3 13 20.0 7 10.7 20 30.8 65 

Table 16 indicates the results of questionaire item 3 for 

Woods teachers. Over 57 per cent of the Woods teachers re-

sponding to the survey indicated that they taught classes that did 

not require the use of metric measurement; nearly 8 per cent 

higher than the comparison group of Industrial Education teachers. 



Table 16. AT PRESENT, Students in my Class Require Pro
ficiency in the Use of the Following Metric Units. 
(WOODS) 

Unit or 
Category 

Meter 

Liter 

Kilogram 

Ampere 

Mole 

Celsius 

Candela 

Second 

I teach classes that do not 
require the use of metric 
measurement 

Not applicable 

Number Percent 

6 9. 1 

I I. 5 

I 1. 5 

5 7.5 

I 1. 5 

I 1. 5 

I 1. 5 

3 4.5 

38 57.6 

15 22.7 

63 

Table 1 7 indicates the results of questionnaire item 4 for 

Woods teachers. Although every metric unit will increase in 

usage in the future, 53 per cent of the Woods teachers indicated 

that their clas ses would not require the use of metric measure-

ment in the future; nearly 20 per cent higher than the comparison 

group of Industrial Education teachers. 



Table 17. IN THE FUTURE, Students in my Class Will Require 
Proficiency in the Use of the Following Metric Units. 

(WOODS) 

Unit or 
Category 

Meter 

Liter 

Kilogram 

Ampere 

Mole 

Celsius 

Candela 

Second 

I teach classes 
require the use 
measurement 

that do not 
of metric 

Number Percent 

29 44.0 

II 16. 6 

13 19.7 

11 16.6 

5 7.5 

3 4.5 

3 4.5 

4 6. 1 

35 53.0 

64 

Table 18 indicates the results of questionnaire item 5 for 

Woods teachers. Nearly 70 per cent of all Woods teachers re-

sponding to the survey indicated that they were undecided about 

when to teach metric measurement in their clas sese The com-

parison group of Industrial Education teachers indicated nearly 

34. 7 per cent for this category. 



Table 18. If You Plan to Teach Metric Measurement in Your 
Classes, When Would You Start? (WOODS) 

65 

Category Number Percent 

I already teach metric 
measurement 4 6. 1 

During the school year starting 
in September 1975 6 9. 1 

During the school year starting 
in Septembe r 1976 3 4. 5 

Sometime afte r 1976 7 10. 6 

Undecided 46 69. 7 

Total 66 100.0 

Table 19 indicates the results of questionnaire item 6 

concerning the value of metric teaching information to Woods 

teachers. The results indicate that government publications 

and Metric System reference books were of greatest value, while 

newspapers and curriculum guides have been of least value. 



Table 19. As a Source of Metric Teaching Information (WOODS) 

Overwhelming Quite a Bit Minimal Of no No 
Source Value of Value Value Value Opinion Total 

Newspapers 0 1 9 13 42 65 

Professional Education 
Journals 5 13 12 6 28 64 

Business and Industry 
Journals 3 4 16 7 34 64 

Industrial Conferences 2 12 11 8 33 66 

Industrial Sponsored 
Workshops 3 4 12 . 4 42 65 

Educational In-Service 
Workshops 4 5 11 7 39 66 

Government Publications 7 7 11 8 33 66 

Subject Area Textbooks 3 8 10 9 34 64 

Metric System Reference 
Books 11 14 4 7 30 66 

Curriculum Guides 1 2 6 12 44 65 

Other: (Foreign Travel) 1 0 0 0 0 1 
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Table 20 indicates the results of questionnaire item 6 con

cerning the value of various sources of general metric informa-

tion to Woods teachers. The results indicate that government 

publications and Metric System reference books were of greatest 

value while newspapers and curriculum guides were of least 

value. Nearly 50 per cent of the Woods teachers indicated no 

opinion concerning the various sources of information on the 

Metric System. 

Table 21 indicates the results of questionnaire item 7 con

cerning the various factors influencing metric conversion in Woods 

programs. The cost of new equipment, cost of converting existing 

equipm.ent, cost of m.aterials and supplies , and cost of tools 

represented the greatest problem.s to Woods teachers, while 

opposition from. various groups represented the least problems. 

Lack of text books in m.etric units, lack of guidance from the 

state department of education and a lack of knowledge of the 

m.etric system. were also rated as overwhelm.ing or servious 

problems. 



Table 20. As a source of General Metric Information (WOODS) 

Overwhelming Quite a Bit Minimal Of no No 
Source Value of Value Value Value Opinion Total 

Newspapers 2 4 13 12 35 66 

Profe s sional Education 
Journals 7 13 13 6 26 65 

Busines sand Industry 
Journals 3 8 9 13 33 66 

Industrial Conferences 2 8 13 7 34 64 

Industrial Sponsored 
Workshops 3 6 11 6 40 66 

Educational In-service 
Workshops 4 6 8 9 39 66 

Government Publications 10 5 9 8 33 65 

Subject Area Textbooks 4 6 4 14 38 66 

Metric Systern Reference 
Books 16 8 7 7 27 65 

Curriculum Guides 2 3 3 15 42 65 

Other: (Foreign Travel) 1 0 0 0 0 1 



Table 21. Factors Influencing Metric Conversion in Educational Programs. (WOODS) 

Factor Overwhelming Serious Minimal Not a No 
Problem Problem Problem Problem Problem Opinion Total 

Cost of new equipment 6 19 17 11 4 9 66 

Cost of converting existing 
equipment 6 19 19 10 5 7 66 

Cost of materials and 
supplies 6 13 17 14 8 8 66 

Cost of tools 9 21 16 5 8 7 66 

Opposition from parents 0 4 8 16 22 16 66 

Opposition from administra -
tors 0 2 6 14 30 12 64 

Opposition from students I 5 17 15 17 II 66 

Opposition from teachers 0 3 13 13 24 11 64 

Opposition from industry 1 0 10 11 32 10 64 

Opposition from Advisory 
Committee 0 2 4 9 31 18 64 

Lack of text books in 
metric units 6 15 18 12 6 9 66 

Lack of guidance from 
state department 4 11 12 11 16 10 64 

Lack of knowledge of the 
metric system 8 12 16 12 II 5 64 -J 

0 
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Section III 

Auto 



72 

Table 22 indicates the results of the grade level distribution 

for 41 Auto teachers. Only 2. 5 per cent indicated teaching re-

sponsibility in junior high school compared with 14 per cent for 

Comparison Group teachers in the survey. Nearly 64 per cent 

of the Auto teachers are in high school programs compared to 

60 per cent for the Comparison Group teachers. Nearly 34 per 

cent of the Auto teacher respondents are in post-secondary in-

stitutions as compared to 26 per cent for all Industrial Education 

teachers in the survey. 

Table 22. Grade Level Distribution (A UTa) 
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Table 23 indicates the results of questionnaire item 1 for 

Auto teachers. Nearly 25 per cent of the Auto teachers re-

sponding to the survey disagreed or strongly disagreed with the 

conversion to the metric system in the U.nited States, compared 

to 10 per cent for the Comparison Group teachers. 

Table 23. What is Your Opinion Concerning the Conversion to the 
Predominate Use of the Metric System in the United 
States? (AUTO) 

Answer Number Percent 

I Strongly Agree 13 31.7 

I Agree 14 34.1 

I am Undecided 4 9. 7 

I Disagree 7 17. 1 

I Strongly Disagree 3 7.3 

Total 41 99.9 

Table 24 indicates the results of questionnaire item 2 for Auto 

teachers. Nearly 71 per cent of the Auto teachers surveyed 

were not familiar with Candela and over 50 per cent were not 

familiar with the Mole and Celsius; a finding very similar to all 

Industrial Education teachers surveyed. 



Table 24. How Familiar are you With the Following Units of 
the Metric System? (AUTO) 

Totally Not 
Unit Familiar FaIniliar 

74 

4 (%) 3 (0/0 ) 2 (0/0) 1 (%) 0 (%) Total 

Meter 14 34.1 10 24. <~ 10 24.4 2 4.8 5 12. 2 41 

Liter 11 26.8 8 19. 5 13 31.7 2 4.8 7 17. 1 41 

Kilogram 9 21.9 6 14.6 15 36. 6 3 7.3 8 19. 5 41 

Ampere 16 39.0 9 21.9 4 9. 7 4 9. 7 8 19. 5 41 

Mole 2 4.8 1 2.4 8 19. 5 8 19. 5 22 53.6 41 

Celsius 5 12.2 2 4.8 5 12.2 8 19. 5 21 51.2 41 

Candela 0 0 0 0 8 19.5 4 9. 7 29 70. 7 41 

Second 16 39.0 3 7.3 6 14.6 5 12.2 11 26.8 41 

Table 25 indicates the results of questionnaire item 3 for 

Auto teachers. Only 21. 9 per cent of the Auto teachers in-

dicated that they taught clas ses that did not require the use of 

ll1etric ll1easurell1ent as cOll1pared to 48. 7 per cent for all 

Industrial Education teachers surveyed. All other rn.etric unit 

corn.parisollS for Auto teachers were very similar to the total 

population of the study. 



Table 25. AT PRESENT, Students in my elas s Require Pro
ficiency in the Usc of the Following Metric Units. 
(AUTO) 

Unit or 
Category 

11eter 

Liter 

Kilograll1 

Am.pere 

~Aole 

Celsius 

Candela 

Second 

I teach classes that do not 
require the us e of nletric 
n'leasurem.ent 

Not applicable 

NUlTIber Percent 

22 53.6 

13 31.7 

5 

18 43.9 

2 4.8 

4 9.7 

1 2.4 

12 29.3 

9 21.9 

5 12.2 

Table 26 indicates the results of questionnaire item 4 for 

Auto teachers. All units of the metric system will increase in 

usage in the future~ The percentage of increase is nearly twice 

that of the present .usage, while the number of Auto' teachers 

indicating that ll1etric m.easurelllent will not be required, has 

decreased to 14.6 per cent. 

75 
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Table 26. IN THE FUTURE, Students in my Class Will Require 
Proficiency in the Use of the Following Metric Units. 
(AUTO) 

Unit or 
Category 

Meter 

Liter 

Kilogram 

Ampere 

Mole 

Celsius 

Candela 

Second 

I teach classes that do not 
require the us e of metric 
measurement. 

NUlllber Percent 

31 75 0 6 

27 65 .. 8 

20 48 .. 8 

26 63.4 

5 12.2 

15 3686 

5 12.2 

14 34.1 

6 14.6 

Table 27 indicates the results of questionnaire item 5 for 

Auto teachers. Although over 25 per cent of the Auto teachers 

are already teaching metric lneasuren'lent, this response is 10 

per cent lower than the results for the Comparison Group teachers 

in the survey. Nearly 50 per cent of the Auto teachers surveyed 

were undecided about when to start teaching metric measurement 

in their classes. 



Table 27. If You Plan to Teach Metric MeasureITlent in Your 
Classes, When Would You Start? (AUTO) 

Category 

I already teach ITletric 
ITleasureITlent 

During the school year 
starting in SepteITlber 1975 

During the school year 
starting in SepteITlber 1976 

SOITletime after 1976 

Undecided 

Total 

Nwnber Percent 

11 26.8 

5 12.2 

1 2.4 

4 9.7 

20 48.8 

41 99.9 

Table 28 indicate s the re sults of que stionnaire item 6 for 
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Auto teachers concerning the value of various sources of inforITla-

tion for teaching the ITletric systeITl. Newspapers and curriculuITl 

guides were of the least value while industrial conferences, 

GovernITlent publications and ITletric systeITl references books were 

of the greatest value. 



Table 28. As a Source of Metric Teaching Information. (A UTO) 

Overwhelming Quite a Bit Minimal Of no No 
Source Value of Value Value Value Opinion Total 

Newspapers 1 2 7 12 19 41 

Professional Education 
Journals 6 10 10 3 12 41 

Business and Industry 
Journals 6 10 10 8 7 41 

Industrial Conference s 9 5 6 6 15 41 

Industrial Sponsored 
Workshops 6 8 3 7 16 40 

Educational In-Service 
Workshops 7 7 4 8 15 41 

Government Publications 8 6 14 3 10 41 

Subject Area Textbooks 6 9 10 5 11 41 

Metric System Reference 
Books 14 14 7 3 2 40 

Curriculum Guides 0 1 II 10 19 41 

Other 0 0 0 0 0 0 
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Table 29 indicates the results of questionnaire itelTI 6 for 

Auto teachers concerning the value of various sources of general 

metric information. Government publications, industrial con

ferences, subj~ct area text books and lTIetric system reference 

books were of greatest valu( to Auto teachers, while newspapers 

and curriculum guide.s were of least value. 



Table 29. As a Source of General Metric Information. 

ave rwhelming Quite a Bit 
Source Value of Value 

Newspapers 3 7 

Profe s sional Education 
Journals 9 9 

Business and Industry 
Journals 9 12 

Industrial Conferences 10 5 

Industrial Sponsored 
Workshops 7 4 

Educational In-Service 
Workshops 9 5 

Government Publications 15 7 

Subject Area Textbooks 10 3 

Metric System. Reference 
Books 13 13 

Curriculurn Guides 0 3 

Other 0 0 

(A UTa) 

Minimal Of No 
Value Value 

12 9 

10 2 

8 6 

8 3 

7 8 

3 8 

4 3 

13 6 

7 2 

7 10 

0 0 

No 
Opinion 

10 

11 

6 

15 

15 

16 

12 

9 

5 

20 

0 

Total 

41 

41 

41 

41 

41 

41 

41 

41 

40 

40 

0 

00 
o 
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Table 30 indicates the various factors which would influence 

metric conversion in the Auto programs in Utah. Equipment, 

material, and tool costs as well as lack of guidance from the 

state were listed as the most serious problems by Auto teachers. 

Opposition from parents, a ~:ninistrators, students, teachers, 

industry and advisory committees were considered the least 

problems. 



Table 30. Factors Influencing Metric Conversion in Educational Programs (AUTO) 

Factor Overwhelming Serious Minimal Not a No 
Problem Problem Problem Problem Problem Opinion Total 

Cost of new equipment 6 11 6 13 4 1 41 

Cost of converting existing 
equipment 7 10 9 9 5 1 41 

Cost of materials and 
supplies 3 9 7 12 9 1 41 

Cost of tools 8 9 14 4 6 0 41 

Opposition from parents 2 1 5 5 20 8 41 

Opposition from admini-
strators 1 3 3 7 24 3 41 

Opposition from students 2 1 9 12 13 4 41 

Opposition from teachers 2 1 8 7 21 1 40 

Opposition from industry 1 2 2 7 28 1 41 

Opposition from Advisory 
Committee 1 0 2 4 28 6 41 

Lack of text books in 
metric units 1 8 9 12 9 2 41 

Lack of guidance from 
state department 5 4 6 7 12 7 41 

Lack of knowledge of the 
metric system 2 6 16 7 10 0 41 ex> 

N 
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Section IV 

Metals 
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Table 31 indicates the grade level distribution for Metals 

teachers responding to the survey. Over 35 per cent of Metals 

teachers teach classes in junior high school. The percentage of 

junior high school teachers for all Industrial Education programs 

reporting is only 16. 5 per cent. 

Table 31. Grade Level Distribution (METALS) 
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Table 32 indicates the results of questionnaire it ern 1 from 

Metals teachers. Not one Metals teacher responding to the survey 

disagreed with the conversion to the Metric System in the United 

States. 

Table 32. What is Your Opinion Concerning the Conversion to the 
Predominate Use of the Metric System in the United 
States? (METALS) 

Answer Number Percent 

I Stongly Agree 14 35.0 

I Agree 20 50.0 

I aITl Undecided 6 15.0 

I Disagree 0 a 

I Strongly Disagree 0 0 

Total 40 100.0 

Table 33 indicates the results of questionnaire item 2 for 

Metals teachers. The Mole, Celsius and Candela are the least 

fanliliar units of the Metric System, while the Meter, Ampere 

and the Second are the most familiar units to Metals teachers. 
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Table 33. I-Iow FaTIliliar are You With the Following Units of the 
Metric SysteTIl? (METALS) 

Totally Not 
Unit Familiar Familiar 

4 (0/0) 3 (0/0) 2 (0/0) 1 (%) 0 (%) Total 

Meter 8 20.0 17 42.5 8 20.0 3 7.5 4 10. 0 40 

Liter 6 15.0 11 27.5 11 27.5 6 15.0 6 15. 0 40 

Kilogram 6 15.0 10 25.0 11 27.5 6 15.0 7 17. 5 40 

Ampere 17 42.5 7 17.5 6 15. 0 1 2.5 9 22.5 40 

Mole 2 5.0 2 5.0 7 17. 5 7 17.5 22 55. 0 40 

Celsius 4 10.0 4 10.0 5 12. 5 6 15.0 21 52.5 40 

Candela 0 0 2 5.0 5 12. 5 5 12.5 28 70. 0 40 

Second 14 35.0 8 20.0 8 20.0 2 5.0 8 20.0 40 

Tables 34 and 35 indicate the results of questionnaire items 

3 and 4 for Metals teachers. Over 50 per cent of the Metals 

teachers responding to the survey presently do not require the 

use of metric measurement in their classes. In the future, this 

percentage will drop to 22. 5 per cent. 



Table 34. A T PRESENT, Students in My Clas s Require Pro
ficiency in the Use of the Following Metric Units. 
(METALS) 

Unit or 
Category 

Meter 

Liter 

Kilogram 

Ampere 

Mole 

Celsius 

Candela 

Second 

I teach classes that do not 
require the use of metric 
measurement 

Not applicable 

Number 

14 

5 

7 

13 

2 

4 

1 

7 

20 

3 

Percent 

35.0 

12.5 

17.5 

32.5 

5.0 

10.0 

2.5 

17.5 

50.0 

7.5 
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Table 35. IN THE FUTURE, Students in My Class Will Require 
Proficiency in the Use of the Following Metric Units. 
(METALS) 

Unit or 
Category 

Meter 

Liter 

Kilogram 

Ampere 

Mole 

Celsius 

Candela 

Second 

I teach classes that do not 
require the us e of rn.etric 
measurement 

Number Percent 

30 75.0 

12 30.0 

17 42.5 

19 47.5 

4 10.0 

10 25.0 

2 5.0 

11 27.5 

9 22.5 
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Table 36 indicates the results of questionnaire item 5 for 

Metals teachers. Although 5 Metals teachers (12.5 per cent) 

are currently teaching metric measurement in their clas ses, 20 

Metals teachers (50. a per cent) are undecided about starting metric 

measurement in their clas ses. 

Table 36. If You Plan to Teach Metric Measurement in Your 
Classes, When Would You Start? (METALS) 

Category Number Percent 

I already teach metric 
measurement 5 12.5 

During the school year 
starting in September 1975 7 17.5 

During the school year 
starting in September 1976 5 12.5 

Sometime afte r 1976 3 7.5 

Undecided 20 50.0 

Total 40 100.0 

Tables 37 and 38 indicate the results of questionnaire item 6 

for Metals teachers. Government publications, metric system 

reference books and curriculum guides were of the greate st value 

to Metals teachers as sources of metric teaching information. 

Curriculum guides were not as valuable as sources of general 

n1.etric information, although government publications, and metric 



Table 37. As a Source of General Metric Information (Metals). 

Source Overwhelming Quite a Bit Minimal Of no No 
Value of Value Value Value Opinion Total 

Newspapers 0 3 4 10 22 39 

Professional Education 
Journals 4 10 11 2 12 39 

Business and Industry 
Journals 4 6 6 7 17 40 

Industrial Conferences 4 10 5 2 18 39 

Industrial Sponsored 
Workshops 3 8 3 0 25 39 

Educational In- service 
Workshops 1 9 2 0 26 38 

Government Publications 5 9 7 4 13 38 

Subject Area Textbooks 2 12 9 0 16 39 

Metric System Reference 
Books 8 7 7 0 15 37 

Curriculum Guides 7 5 2 3 23 40 

Other: 0 0 0 0 0 0 



Table 38. As a Source of General Metric Information. (METALS) 

Source 

Newspapers 

Professional Education 
Journals 

Busines s and Industry 
Journals 

Industrial Conferences 

Industrial Sponsored 
Workshops 

Educational In-service 
Workshops 

Government Publications 

Subject Area Textbooks 

Metric System Reference 
Books 

Curriculum Guides 

Other 

Overwhelming 
Value 

2 

5 

"I 

4 

2 

1 

9 

3 

10 

1 

0 

Quite a Bit 
of Value 

7 

8 

4 

6 

3 

4 

7 

6 

9 

3 

0 

Minimal Of No No 
Value Value Opinion 

7 3 20 

9 2 15 

13 2 19 

8 2 17 

5 3 23 

4 3 25 

5 3 15 

8 2 18 

4 3 14 

5 4 25 

0 0 0 

Total 

39 

39 

39 

39 

36 

37 

39 

37 

40 

38 

0 
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systelll reference books were of greatest value to Metals teachers 

in this category. 

'Metals teachers responding to questionnaire item 7 indicated 

that cost of equipment, m.aterials, and tools were the m.ost serious 

problems influencing m.etric ',::onversion. Lack of text books, 

guidance from. the state, and a lack of their own knowledge of the 

m.etric systel11. ranked second as problel11. areas. 

dicates the results of questionnaire itel11. 7. 

Table 39 in-



Table 39 .. Factors Influencing Metric Conversion in Educational Programs (METALS) 

Factor Overwhelming Serious Minimal Not a No 
Problem Problem Problem Problem Problem Opinion Total 

Cost of new equipment 6 16 10 2 5 1 40 

Cost of converting existing 
equipment 5 16 11 4 3 1 40 

Cost of materials and 
supplies 2 10 15 4 7 2 40 

Cost of tools 2 15 13 3 4 2 39 

Opposition from parents 0 1 6 11 17 5 40 

Opposition from admini-
strators 1 0 5 7 23 4 40 

Opposition from students 1 2 9 1 1 15 1 39 

Opposition from students 1 1 4 13 19 2 40 

Oppisition from industry 0 3 5 7 20 4 39 

Opposition from Advisory 
Committee 0 0 2 6 23 9 40 

Lack of text books in 
metric units 1 9 12 9 5 3 39 

Lack of guidance from 
state department 3 10 13 6 3 5 40 

Lack of knowledge of the 
metric system 4 9 16 6 3 1 39 -.D 

N 
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Section V 

Drafting 
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The rnajority of ])rafting teachers are concentrated In the 

high school Industrial Education programs. Over 78 per cent of 

the respondents in Drafting indicated this grade level distribution, 

as compared to 58. 5 per cent for the Comparison Group teachers 

responding to this survey. Only 4.2 per cent of the Drafting 

teachers are in the junior high school program and 17.7 per cent 

in post-secondary institutions. 

Table 40 indicates the grade level distribution for Drafting 

teachers. 

Table 40. Grade Level Distribution (DRAFTING). 

Number of 
Responses 

75 

70 

65 

60 

55 

50 

45 

40 

35 

30 

25 

20 

15 
10 

5 
0 

Grade Level 6 7 8 
4 (4. 2%) 

9 10 11 12 
7 5 ( 78. 1 0/0) 

13 14 15 16 
17 (17.7%) 
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Table 41 indicates the responses for questionnaire item 1 

for Drafting teachers. Over 86 per cent agree with the conversion 

to the metric system in the United States compared to 69. 6 per 

cent for the Comparison Group teachers responding to the survey. 

Other than Electronics teachers, Drafting teachers responding 

to the survey are more familiar with the units of the Metric System 

when compared to the Comparison Group teachers responses, but 

indicated a general lack of familiarity with the Mole, Celsius, and 

Candela. Table 42 indicates the results of questionnaire item 2 

for Drafting teachers. 

Table 41. What is Your Opinion Concerning the Conversion to the 
Predominate Use of the Metric System in the United 
States? (DRAFTING) 

Answer Number Percent 

I Strongly Agree 13 43.3 

I Agree 13 43.3 

I am Undecided 3 10.0 

I Disagree 0 0 

I Strongly Disagree 1 3.3 

Total 30 99.9 
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Tabl<: 42. II.ow Familia r arc You With the Following Units of the 
Metric System? (DRAFTING) 

Totally Not 
Unit Familiar Familiar 

4 (0/0) 3 (% ) 2 (%) 1 (%) 0 ( %) Total 

Meter 18 60.0 8 Zb.6 4 13.3 0 0 0 0 30 

Liter 12 40.0 8 26.6 8 26. 6 2 6.6 0 0 30 

Kilogram 10 33.3 7 23.3 12 40.0 1 3.3 0 0 30 

Ampere 17 56.6 6 20.0 2 6. 6 4 13.3 1 3.3 30 

Mole 1 3.3 2 6.6 12 40.0 4 13.3 11 36. 6 30 

Celsius 8 26.6 7 23.3 4 13.3 13 43.3 8 26.6 30 

Candela 4 13.3 3 10.0 5 16. 6 2 6. 6 16 53.3 30 

Second 14 46.6 5 16. 6 5 16. 6 3 10.0 3 10. 0 30 

Tables 43 and 44 indicate the results of questionnaire items 

3 and 4 for Drafting teachers. Eleven Drafting teachers (36.6 

per cent) indicated that they presently taught classes that did not 

require the use of metric measurement. This compares to 50. 2 

per cent for the Comparison Group teachers responding to the 

survey. 

Five Drafting teachers (16.6 per cent) indicated that metric 

measurement would .not be required in the future compared to 

)5.3 per cent for the Comparison Group teachers. 



Table 43. AT PRESENT, Sti dents in My Class Require Pro
f.ici(mcy in the lJse of the Following Metric Units. 
(I) ItAFTINC;) 

Unit or 
Category 

Meter 

Liter 

Kilogram 

Ampere 

Mole 

Celsius 

Candela 

Second 

I teach classes that do not 
require the us e of metric 
measurement 

Not applicable 

Number Percent 

15 50.0 

6 20.0 

6 20.0 

6 20.0 

0 0 

1 3.3 

0 0 

4 13.3 

11 36. 6 

3 10.0 
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Table 44. IN TI-IE FUTURE, Students in My Class Will Require 
Proficiency in the Use of the Following Metric Units. 
(DRAFTING) 

Unit or 
Category 

Meter 

Liter 

Kilogram 

Ampere 

Mole 

Celsius 

Candela 

Second 

I teach clas s es that do not 
require the use of metric 
measurement 

Number Percent 

25 83.3 

13 43.3 

13 43.3 

II 36.6 

1 3.3 

8 26.6 

3 13.3 

8 26.6 

5 16. 6 
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Over 43 per cent of the Drafting teachers responding to the 

survey indicated that they were presently teaching metric measure-

ment in their classes, compar"ed to 33.3 per cent for all Industrial 

Education teachers. Table 45 indicates the results of questionnaire 

item 5. 



Table 45. If You Plan to Teach Metric Measurement in Your 
Classes, When "f#ould You Start? (DRAFTING) 

Category 

I already teach metric 
measurement 

During the school year 
starting in September 1975 

During the school year 
starting in September 1976 

Sometime after 1976 

Undecided 

Total 

Number 

13 

1 

4 

1 

II 

30 

Percent 

43.3 

3.3 

13.3 

3.3 

36. 6 

99.8 

Government publications and metric system reference books 

were the most valuable sources of general and teaching metric 

information to Drafting teachers. Newspapers, industrial confer-

ences, and curriculum guides were of least value in both categories. 

Tables 46 and 47 indicate the results of questionnaire item 6. 



Table 46. As a Source of Metric Teaching Information. 

Overwhelming Quite a Bit 
Source Value of Value 

Newspapers 0 2 

Professional Education 
Journals 5 9 

Busine s sand Industry 
Journals 3 8 

Industrial Conferences 1 4 

Industrial Sponsored 
Workshops 4 1 

Educational In-Service 
Workshops 4 4 

Government Publications 6 5 

Subject Area Textbooks 3 7 

Metric System Reference 
Books 10 11 

Curriculum Guides 2 2 

Other 0 0 

(DRAFTING) 

Minimal Of No 
Value Value 

6 10 

7 1 

9 2 

8 4 

6 6 

4 6 

8 1 

7 7 

5 1 

5 9 

0 0 

No 
Opinion 

12 

8 

8 

13 

13 

1 1 

10 

6 

3 

12 

0 

Total 

30 

30 

30 

30 

30 

29 

30 

30 

30 

30 

0 

..... 
o 
o 



Table 47. As a Source of General Metric Information. 

Overwhelming Quite a Bit 
Source Value of Value 

Newspapers 1 7 

Professional Education 
Journals 5 9 

Business and Industry 
Journals 5 8 

Industrial Conferences 2 6 

Industrial Sponsored 
Workshops 3 7 

Educational In-Service 
Workshops 3 5 

Government Publications 9 5 

Subject Area Textbooks 3 7 

Metric System Reference 
Books 10 9 

Curriculum Guides 1 2 

Other 0 0 

(DRAFTING) 

MiniInal Of No 
Value Value 

9 4 

9 1 

9 2 

8 2 

6 3 

6 4 

8 1 

7 9 

5 1 

5 10 

0 0 

No 
Opinion 

9 

6 

4 

12 

11 

12 

7 

4 

5 

12 

0 

Total 

30 

30 

28 

30 

30 

30 

30 

30 

30 

30 

0 

..... 
o 
...... 
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Drafting teachers responding to the survey considered costs 

of equipment, materials, and tools to be problem areas but not 

overwhelming ones. Lack of text books in metric units, lack of 

guidance from the state were also considered problem areas. 

Opposition from parents, administrators, students, teachers, in

dustry, and advisory committees were not considered a problem 

by over 50 per cent of the Drafting teachers responding to the 

survey. Table 48 indicates the results of questionnaire item 7 

for Drafting teachers. 



Table 48. Factors Influencing Metric Conversion in Educational Program. (DRAFTING) 

Overwhe lming Serious Minimal Not a No 
Factor Problem. problem. Problem. problem problem. Opinion Total 

Cost of new equipment 2 6 9 8 3 2 30 

Cost of converting existing 
equipment 1 6 7 9 5 2 30 

Cost of materials and 
supplies 1 4 5 11 7 2 30 

Cost of tools 1 5 5 12 5 2 30 

Opposition from. parents 0 4 1 4 15 6 30 

Opposition from. adm.inistra -
tors 0 2 2 4 18 4 30 

Opposition from. students 0 5 1 7 14 3 30 

Opposition from teachers 0 2 3 3 16 6 30 

Opposition from. industry 2 1 1 3 14 9 30 

Opposition from Advisory 
Com.mittee 2 2 0 1 17 7 29 

Lack of text books in 
m.etric units 2 12 11 3 1 1 30 

Lack of guidanc e from 
state department 2 6 7 6 3 6 30 

Lack of know ledge of the 
m.etric system. 1 4 9 6 8 2 30 

...... 
a 
w 
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Section VI 

Machine Shop 

• 
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Over 42 per cent of the Machine Shop teachers responding to 

this survey teach in post-secondary institutions as compared to only 

2() per cent for the Comparison Group teachers. Only one re-

spondent teaches machine shop in junior high school compared to 

14 per cent for the Comparison Group teachers. Table 49 illustrates 

the grade level distribution for Machine Shop teachers. 

Table 49. Grade Level Distribution (MACHINE SHOP) 

Number of 
Responses 

24 

22 

20 

18 

16 

14 

12 

10 

8 

6 

4 

2 

0 I I I I 
Grade Level 6 7 8 9 10 11 12 13 14 15 16 

1 (2. 00/0) 28 (56.00/0 21 (42.00/0) 
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Nearly 46 per cent of the Machine Shop teachers surveyed 

strongly agreed with metric conversion in the United States com-

pared with 33 per cent for the Comparison Group teachers surveyed. 

Only· one Machine Shop teacher (4. 5 per cent) disagreed with Metric 

conversion. Table 50 indicates the results of questionnaire item 1. 

Table 50. What is Your Opinion Concerning the Conversion to the 
Predominate Use of the Metric System in the United 
States? (MACHINE SHOP) 

Answer Number Percent 

I Strongly Agree 10 45.4 

I Agree 8 36.4 

I am Undecided 3 13.6 

I Disagr'ee 0 0 

I Strongly Disagree 1 4.5 

Total 22 99.9 

Table 51 illustrates the results of questionnaire item. 2 for 

Machine Shop teachers. Nearly one-third of the Machine Shop 

teachers were totally familiar with the Meter, Kilogram, and 

Ampere while over 77 per cent were completely unfamiliar with 

Mole and Candela. 
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Table 51. How Familiar Are You With the Following Units of 
the Metric System? (MACHINE SHOP) 

Totally Not 
Familiar Familiar 

4 (%) 3 (0/0) 2 (%) 1 (%) 0 (%) Total 

Meter 7 31.B 10 45.4 4 IB.2 0 0 1 4.5 22 

'Liter 7 13.6 5 22.7 B 36.4 2 9. 1 4 IB.2 22 

Kilogram 6 27.3 5 22.7 6 27.3 3 13. 6 2 9. 1 22 

Ampere 7 33.3 4 19.0 5 23.8 1 4.7 4 19. 0 21 

Mole 1 4.5 1 4.5 1 4.5 2 9. 1 17 77.3 22 

Celsius 2 9. 1 1 4.5 5 22.7 2 9. 1 12 54.5 22 ' 

Candela 0 0 2 9. 1 1 4. 5 2 9. 1 17 77.3 22 

Second 13 59. 1 2 9.1 1 4.5 1 4.5 5 22.7 22 

Table 52 illustrates the results of questionnaire item. 3 for 

Machine Shop teachers. Although S0111e llletric proficiency is re-

quired, over 54 per cent of the Machine Shop teachers do not re-

quire the use of llletric measurement in their classes, compared 

to 49 per cent for the Comparison Group teachers in the survey. 



Table 52. AT PRESENT, Students in My Class Require Pro
ficiency in the Use of the Following Metric Units. 
(MACHINE SHOP) 

Unit or 
Category 

Meter 

Liter 

Kilogram 

Ampere 

Mole 

Celsius 

Candela 

Second 

I teach classes that do not 
require the use of metric 
measurement 

Not applicable 

Number 

10 

2 

7 

0 

0 

4 

I 

5 

12 

1 

Percent 

45.4 

9.1 

31.8 

0 

0 

18.2 

4.5 

22.7 

54.5 

4.5 

Table 53 illustrates the results of questionnaire item 4 for 

Machine Shop teachers. The Liter, Mole, and Candela will not 

experience increased use in the future, although the use of the 

Meter will double. 

lOR 
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Table 53. IN THE. FUTURE, Students in My Clas s Will Require 
Proficiency in the Use of the Following Metric Units. 
(MACHINE SHOP) 

Unit or 
Category 

Meter 

Liter 

Kilograll1 

Ampere 

Mole 

Celsius 

Candela 

Second 

I teach clas s es that do not 
require the use of metric 
measurement 

NUll1ber 

19 

2 

8 

3 

0 

6 

1 

7 

3 

Percent 

86. 4 

9. 1 

36.4 

13.6 

0 

27.3 

4.5 

31.8 

13. 6 

Nearly one-half (45. 5 per cent) of the Machine Shop teachers 

are already teaching metric measurement in their classes COll1-

pared to only 36 per cent for the Comparison Group teachers. 

Table 54 indicates the results of questionnaire item 5 for Machine 

Shop teachers. 



Table 54. If You Plan to Teach Metric Measurement in Your 
Classes, When Would You Start? (MACHINE SHOP) 

Category 

I already teach ITletric 
ITleasurement 

During the school year 
starting in September 1975 

During the school year 
starting in SepteITlber 1976 

S ometiITle afte r 1 976 

Undecided 

Total 

Number Fe rcent 

10 45.5 

4 18.2 

3 13.6 

1 4.5 

4 18.2 

22 100.0 
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Tables 55 and 56 indicate the results of questionnaire item 6 

for Machine Shop teachers. Nearly 50 per cent of all Machine 

Shop teachers expressed no opinion concerning the various sources 

of metric information. 

Table 57 indicates the results of questionnaire item 7 for 

Machine Shop teachers. Cost factors for equipment, tools, and 

materials as well as lack of text books, guidance from the state 

departITlent and lack of knowledge of the Metric SysteITl were con-

sidered overwhelITling problems in converting to the Metric SysteITl. 



Table 55. As a Source of Metric Teaching Inform.ation. 

ave rwhe lm.ing Quite a Bit 

Source Value of Value 

Newspapers 0 1 

Professional Education 
Journals 1 6 

Busines sand Industry 
Journals 0 5 

Industrial Conferences 2 5 

Industrial Sponsored 
Workshops 1 1 

Educational In-Service 
Workshops 1 2 

Governm.ent Publications 0 6 

Subject Area Textbooks 3 3 

Metric System Reference 
Books 2 6 

Curriculum. Guides 1 2 

Other 0 0 

(MACHINE SHOP) 

Minim.al Of No 

Value Value 

3 4 

5 1 

5 0 

2 2 

2 2 

3 2 

7 0 

3 3 

4 1 

2 2 

0 0 

No 

Opinion 

14 

9 

12 

11 

15 

14 

9 

10 

9 

15 

0 

Total 

22 

22 

22 

22 

21 

22 

22 

22 

22 

22 

0 

I-' 

I-' 
I-' 



Table 56. As a Source of General Metric Info rll1ati on. 

Overwhelll1ing Quite a Bit 
Source Value of Value 

Newspapers 3 1 

Professional Education 
Journals 3 6 

Busines sand Industry 
Journals 3 3 

Industrial Conferences 2 2 

Industrial Sponsored 
Workshops 0 1 

Educational In-Service 
Workshops 0 0 

Governll1ent Publications 3 4 

Subject Area Textbooks 2 2 

Metric Systell1 Reference 
Books 5 5 

Curriculutn Guides 0 0 

Other 0 0 

(MACHINE SHOP) 

Minill1al Of No 
Value Value 

5 2 

4 1 

4 0 

4 2 

2 4 

4 4 

6 0 

5 4 

3 0 

4 4 

0 0 

No 
Opinion 

11 

8 

12 

12 

15 

14 

9 

9 

9 

14 

0 

Total 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

0 

I-" 
I-" 

N 



Table 57. Factors Influencing Metric Conversion in Educational Program. (MACHINE SHOP) 

Overwhelrning Serious Minimal Not a No 
Factor Problern problem Problem Problem problern Opinion Total 

Cost of new equipment 8 6 2 3 2 1 ?? 
'- .... 

Cost of converting existing 
equipm.ent 3 11 1 4 1 2 22 

Cost of m.aterials and 
supplies 2 3 4 6 5 2 22 

Cost of tools 4 6 7 2 2 1 22 

Opposition from. parents a I a 6 11 4 22 

Opposition from adm.inistra-
tors 1 a a 4 13 4 22 

Opposition from. students 1 a 1 6 12 2 22 

Opposition from. teachers a 2 1 4 12 3 22 

Opposition frorn industry 1 a 1 3 14 3 22 

Opposition from. Advisory 
Committee a 1 2 3 13 3 22 

Lack of text books in 
metric units 3 4 5 4 4 2 22 

Lack of guidance from 
sta te departrnent 4 4 4 5 2 3 22 

Lack of knowledge of the 
metric system 2 5 4 4 4 2 21 I-' 

I-' 

VJ 
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Section VII 

Electronics 
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Twenty Electricity and Electronics teachers responded to this 

survey. Nearly 6 per cent of the respondents teach classes In 

junior high school, 48 per cent in high school and the rell1aining 

46 per cent of the teachers are in post-secondary institutions. 

Table 58 indicates this grade level distribution. 

Table 58. Grade Level Distribution (ELECTRONICS) 

24 

22 

20 

18 

16 

14 

12 

10 

8 

6 

4 

2 

0 

Grade 

I I 
Level 6 7 

3 (5. 7%) 

I 
8 9 10 1 1 12 13 

25 (48.1%) 
14 15 
24 (46. 2%) 

16 

Of the twenty Electronics teachers responding to this survey, 

seventeen (85. 0 per cent) agreed with the conversion to the Metric 

System in the United States. Table 59 indicates the responses to 

questionnaire item 1. 
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Table 59. What is Your Opinion Concerning the Conversion to the 
Predoll1inate Use of the Metric Systell1 in the United 
States? (ELECTRONICS) 

Answer Number Percent 

I Strongly Agree 13 65.0 

I Agree 4 20.0 

I all1 Undecided 3 15.0 

I Disagree 0 0 

I Strongly Disagree 0 0 

Total 20 100.0 

Table 60 indicates the results of questionnaire item 2 for 

Electronics teachers. Twice as TIlany Electronics teachers in-

dicated total faTIliliarity with the Metric System as did the total 

of all Industrial Education teachers. 
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't'al>le ()o. llow Farniliar Arc You With the Following Units of 
the Metric System? 

Totally Not 
Unit Fall1iliar Fall1iliar 

4 (0/0 ) 3 (0/0 ) 2 (0/0) 1 (0/0) 0 (0/0) Total 

Meter 16 80.0 2 10.0 2 10. 0 0 0 0 0 20 

Liter 11 55.0 4 20.0 3 15. 0 1 5.0 1 5.0 20 

Kilograll1 14 70.0 3 15.0 ;2 10. 0 1 5.0 0 0 20 

All1pere 17 85.0 3 15.0 0 0 0 0 0 0 20 

Mole 6 30.0 6 30.0 1 5. 0 2 10. 0 5 25.0 20 

Celsius 11 55.0 4 20.0 1 5. 0 2 10. 0 2 10.0 20 

Candela 6 30.0 3 15.0 4 20.0 2 10.0 5 25.0 20 

Second 18 90.0 2 10.2 0 0 0 0 0 0 20 

Tables 61 and 62 indicate the re suIts of questionnaire item.s 

3 and 4 for Electronics teachers. All twenty (100 per cent) of 

the Electronics teachers indicated that students in their classes 

required proficiency in the use of the Am.pere, eighteen (90 per 

. cent) required proficiency with the Second, and sixteen (80 per cent) 

required proficiency with the Meter. These three metric units will 

require the sam.e proficiency in the future, and the use of all other 

lTIetric units will increase in the future. 



Table 61. AT PRESENT, Students in My Class Require Pro
ficiency in the Us e of the Following Metric Units. 
(ELEC TRONICS) 

Unit of 
Category 

Meter 

Liter 

Kilogram 

Ampere 

Mole 

Celsius 

Candela 

Second 

I teach classes that do not 
require the use of metric 
measurement 

Not applicable 

Number 

16 

5 

8 

20 

1 

9 

5 

18 

o 
o 

Percent 

80.0 

25.0 

40.0 

100.0 

5.0 

45.0 

25.0 

90.0 

o 
o 

Table 62. IN THE FUTURE, Students in My Class Will Require 
Proficiency in the Use of the Following Metric Units. 
(ELECTRONICS) 

Unit or 
Category Number Percent 

Meter 16 80.0 

Liter 8 40.0 

Kilogram 12 60.0 

Ampere 20 100.0 

Mole 3 15. 0 

Celsius 13 65.0 

Candela 6 30.0 

Second 18 90.0 

I teach classes that do not 
re~ire the use of metric 
me surement 0 0 

118 
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Table 63 indicates the responses to questionnaire itcrn 5 for 

Electronics teachers. Eighty per cent of the Electronics teachers 

are pres ently teaching rnetric rneasurernent in their clas s es. Three 

Electronics teachers (15 per cent) are undecided about the time to 

start teaching rnetric rnea surernent in their clas s es. 

Table 63. If You Plan to Teach Metric Measurernent in Your 
Classes, When Would You Start? (ELECTRONICS) 

Category 

I already teach rnetric 
rneasurelllent 

During the school year 
starting in Septernber 1975 

During the school year 
starting in Septernber 1976 

Sornetime after 1976 

Undecided 

Total 

Nurnber 

16 

1 

o 

o 

3 

20 

Percent 

80.0 

5.0 

o 

o 
15 

100.0 

Tables 64 and 65 indicate the responses to questionnaire itern 

6 for Electronics teachers. Governrnent publications, subject area 

text books, and rnetric systern reference books were of major value 

as sources of rnetric inforITlation. 

Table 66 indicates the responses to questionnaire itern 7 frolll 

Electronics teachers. Over fifty per cent of the respondents in-

dicated that every factor was a m.inim.al problem. or no problern 

concerning m.etric conversion. 



Table 64. As a Source of Metric Teaching Information. 

Overwhelming Quite a Bit 
Source Value of Value 

Newspapers 0 1 

Professional Education 
Journals 2 2 

Business and Industry 
Journals 3 4 

Industrial Conferences 2 1 

InduEtrial Sponsored 
Workshops 2 3 

Educational In-Service 
Workshops 2 2 

Government Publications 5 2 

Subject Area Textbooks 8 3 

Metric System Reference 
Books 10 1 

Curriculum Guides 2 1 

Other 0 0 

(ELECTRONICS) 

Minimal Of No 
Value Value 

6 3 

5 4 

3 3 

3 4 

1 4 

0 7 

2 2 

3 1 

1 1 

3 3 

0 0 

No 
Opinion 

10 

7 

7 

10 

10 

9 

9 

5 

7 

11 

0 

Total 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

0 

....... 
N 
o 



Table 65. As a Source of General Metric InforITIation. 

Overwhelm.ing Quite a Bit 
Source Value of Value 

Newspapers 3 1 

Professional Education 
Journals 2 5 

Business and Industry 
Journals 3 5 

Industrial Conferences 2 1 

Industrial Sponsored 
Workshops 2 2 

Educational In-Service 
Workshops 1 3 

GovernITIent Publications 5 3 

Subject Area Textbooks 9 4 

Metric System Reference 
Books 10 1 

CurriculuITI Guides 1 1 

Other 0 0 

(ELECTRONICS) 

Minimal Of No 
Value Value 

4 4 

4 4 

4 3 

5 3 

3 4 

1 6 

3 2 

2 2 

0 2 

3 6 

0 0 

No 
Opinion 

8 

5 

5 

9 

9 

9 

7 

3 

7 

9 

0 

Total 

20 

2C 

20 

20 

20 

20 

20 

20 

20 

20 

0 

...... 
N 
...... 



Table 66. Factors Influencing Metric Conversion in Educational Program. (ELECTRONICS) 

Overwhelming Serious Minimal Not a No 
Factor Problem problem Problem problem problem Opinion Total 

Cost of new equipment 0 2 5 4 8 1 20 

Cost of converting existing 
equipment 0 1 6 5 8 0 20 

Cost of materials and 
supplies 0 1 5 5 8 1 20 

Cost of tools 0 3 6 3 7 1 20 

Opposition from parents 0 2 2 1 11 4 20 

Opposition from administra -
tors 0 0 0 5 12 3 20 

Opposition from students 1 1 5 5 7 1 20 

Opposition from teachers 0 0 2 5 12 1 20 

Opposition from industry 0 1 4 1 12 2 20 

Opposition from Advisory 
Committee 0 0 2 1 14 3 20 

Lack of text books in 
metric units 0 1 3 6 9 1 20 

Lack of guidance frorn 
state department 1 0 2 2 12 2 19 

Lack of knowledge of the 
m.etric system 1 1 1 4 11 2 20 -N 

N 
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Section VIII 

Welding 
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The twelve Welding teachers responding to the survey were 

primarily from high school programs (65. 7 per cent). Only one 

Welding teacher (2.8 per cent) indicated that he taught In junior 

high school. The remaining 31. 5 per cent of the Welding teachers 

responding to the survey taught classes in post-secondary in-

stitutions. Table 67 indicates the grade level distribution for 

Welding teachers in Utah. 

Table 67. Grade Level Distribution (WELDING) 

Number of 
Responses 

24 

22 

20 

18 

16 

14 

12 

10 

8 

6 

4 

2 

0 

Grade Level 

I 
6 7 8 9 10 1 1 12 

1 (2. 8%) 23 (65. 7% 

I 
13 14 15 

11 (31.5%) 
16 



Table 68 indicates the results of questionnaire item 1 for 

Welding tea·chers. Not one Welding teachers responding to the 

survey disagreed with the conversion to the Metric System in the 

United States. 

Table 68. What is Your Opinion Concerning the Conversion to 
the Predominate Use of the Metric System in the 
United States? (WELDING) 

Answer Number Percent 

I Strongly Agree o o 

I Agree 8 66.6 

I am Undecided 4 33.3 

I Disagree o o 

I Strongly Disagree o o 

Total 12 99.9 

Welding teachers responding to the survey were generally 

125 

familiar with the Ampere and the Second, but indicated a general 

_ lack of knowledge of the Mole, Celsius, and Candela. Table 69 

indicates the results of questionnaire item 2. 



126 

Table ()9. How Familiar Arc You With the Following Units of the 
Metric System '! (WELDING) 

Totally Not 
Unit Familiar Familiar 

4 (%) 3 (%) 2 (%) I (%) 0 (%) Total 

M.eter 3 25.0 5 41.6 1 8.3 1 8.3 2 16. 6 12 

Liter 2 16. 6 1 8.3 4 33.3 3 25.0 2 16. 6 12 

Kilogram 2 16. 6 3 25.0 2 16. 6 2 16. 6 3 25.0 12 

Ampere 7 58.3 2 16. 6 0 0 1 8.3 2 16. 6 12 

Mole 0 0 0 0 1 8.3 4 33.3 7 58.3 12 

Celsius 1 8.3 1 8. 3 2 16. 6 4 33.3 4 33.3 12 

Candela 0 0 2 16. 6 0 0 2 16. 6 8 66.6 12 

Second 8 66.6 0 0 0 0 1 8.3 3 25.0 12 

Tables 70 and 71 illustrate the results of questionnaire 

items 3 and 4 for Welding teachers. Welding teachers are pres-

ently les s familiar with all units of the Metric System. than the 

Com.parison Group teachers. Six Welding teachers (50.0 per cent) 

indicated that they taught classes that did not require the use of 

metric measurement at the present time. Metric measurement 

will be used to a greater extent by Welding teachers in the future. 

All units of the Metric System, except Mole and Candela, will be 

increased in Welding programs in the future. 



Table 70. AT PRESENT, Students in My Clas s Require Pro
ficiency in the Use of the Following Metric Units. 
(WELDING) 

Unit or 
Cetegory 

Meter 

Liter 

Kilogram 

Ampere 

Mole 

Celsius 

Candela 

Second 

I teach classes that do not 
require the use of metric 
measurement 

Not applicable 

Number Percent 

5 41.6 

0 0 

2 16. 6 

3 25.0 

0 0 

1 8.3 

0 0 

2 16.6 

6 50.0 

o o 

127 
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Table 71. IN THE FUTURE, Students in My elas s Will Require 
Proficiency in the Use of the Following Units. 
(WELDING) 

Unit or' 
Category 

Meter 

Liter 

Kilogram 

Ampere 

Mole 

Celsius 

Candela 

Second 

I teach classes that do not 
require the use of metric 
measurement 

Number Percent 

8 66.6 

2 16. 6 

7 58.3 

7 58.3 

0 0 

5 41.6 

0 0 

6 50.0 

3 25.0 

Nearly 60 per cent of the Welding teachers responding to 

the survey are already teaching metric measurement or have 

plans to do so within the next year. Five Welding teachers (41. 6 

per cent) are undecided about starting metric measurement in 

their classes. Table 72 indicates the responses to questionnaire 

itern 5 for Welding teachers. 



TabJ(! 72. rr You Plan b) T(!(:lch M(!tric McaSUrCITH!nt in Your 

CI;lSSCS, When Would You Start':' (W I'~LJ)INC) 

Category 

I already teach metric 
measurement 

During the school year 
starting in September 1975 

During the school year 
starting in September 1976 

Sometime after 1976 

Undecided 

Total 

Number 

2 

2 

3 

o 

5 

12 

Percent 

16.6 

16. 6 

25.0 

o 

41.6 

99.8 
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Government publications, subject area textbooks, and metric 

systenl reference books were of greatest value to Welding 

teachers as sources of metric teaching information. However, 

professional conferences and journals were also listed as valuable 

sources of general metric information by Welding teachers. 

Tables 73 and 74 indicate the responses to questionnaire item 6. 



Table 73. As a Source of Metric Teaching Information. 

Overwhelming Quite a Bit 
Source Value of Value 

Newspapers 0 0 

Professional Education 
Journals 0 3 

Business and Industry 
Journals 0 3 

Industrial Conferences 1 1 

Industrial Sponsored 
Workshops 0 1 

Educational In-Service 
Workshops 0 2 

Government Publications 3 4 

Subject Ar~a Textbooks 2 1 

Metric System Reference 3 6 

Curriculum Guides 0 1 

Other 0 0 

(WELDING) 

Minimal Of No 
Value Value 

2 2 

3 2 

3 2 

2 3 

2 4 

1 6 

1 1 

1 5 

0 0 

1 4 

0 0 

No 
Opinion 

8 

4 

4 

5 

5 

3 

3 

3 

3 

6 

0 

Total 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

0 

I-' 

VJ 
o 



Table 74. As a Source of General Metric Information. (WELDING) 

Overwhelming Quite a Bit Minimal Of No No 
Source Value of Value Value Value Opinion Total 

Newspapers 1 2 0 1 8 12 

Professional Education 
Journals 2 5 0 1 4 12 

Busines sand Industry 
Journals 3 3 1 1 4 12 

Industrial Conferences 3 1 1 2 5 12 

Industrial Sponsored 
Workshops 0 2 2 3 5 12 

Educational In-Service 
Workshops 0 2 1 6 3 12 

Governm.ent Publications 6 2 0 1 3 12 

Subject Area Textbooks 2 2 0 5 3 12 

Metric System Reference 
Books 6 3 0 0 3 12 

Curriculum Guides 0 1 1 5 5 12 

Other 0 0 0 0 0 0 
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Welding teachers responding to the survey did not generally 

consider the factors in questionnaire item 7 to be overwhelITling 

problems, although costs of equipITlent, materials, and tools were 

listed as generally serious. Lack of text books in metric units 

wa.s considered one of the more serious probleITls by the Welding 

teachers. Table 75 indicates the results of questionnaire item 7 

for Welding teachers. 



Table 75. Factors Influencing Metric Conversion in Educational Pro gram. (WELDING) 

----
Overwhelming Serious Minimal Not a No 

Factor Problem problem Problem problem problem Opinion Total 

Cost of new equipment 0 3 5 2 1 1 12 

Cost of converting existing 
equipment 0 2 6 2 1 1 12 

Cost of materials and 
supplies 1 3 0 6 1 1 12 

Cost of tools 1 3 4 1 2 1 12 

Opposition from parents 0 0 0 4 4 4 12 

Opposition from administra -
tors 0 0 0 3 5 4 12 

Opposition from students 0 0 2 4 3 3 12 

Opposition from teachers 0 0 1 4 4 3 12 

Opposition from industry 0 0 0 4 4 4 12 

Opposition from A.dvisory 

Corn.rnittee 0 0 0 3 5 4 12 

Lack of text books in 
metric units 2 2 4 2 0 2 12 

Lack of guidance from 
state department 0 5 0 2 1 4 12 

Lack of knowledge of the 
metric system a 1 4 4 1 2 12 -w 

'-..;J 
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Section IX 

Diesel 
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Over 50 per cent of the Diesel teachers responding to the 

survey teach in post-secondary institutions. Table 76 indicates 

the results of the grade level distribution for Diesel teachers. 

Table 76. Grade Level Distribution (DIESEL) 

Number of 
Responses 

24 

22 

20 

18 

16 

14 

12 

10 

8 

6 

4 

2 

0 

Grade Level 6 13 14 15 16 

10 (55. 5% 
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Two Diesel teachers (25. 0 per cent) disagreed with the 

conversion to the Metric System in the United States compared 

to 9. 0 per cent for the Comparison Group teachers responding to 

the survey. Table 77 indicates the results of questionnaire item 

1 for Diesel teachers. 

Table 77. What is Your Opinion Concerning the Conversion to 
the Predominate Use of the Metric System in the 
United States? 

Answer Number Percent 

I Strongly Agree 1 12.5 

I Agree 2 25.0 

I am Undecided 3 37.5 

I Disagree 2 25.0 

I Strongly Disagree 0 0 

Total 8 100.0 

Seventy-five per cent of the Diesel teachers responding to 

the survey are not familiar with the Mole and 62. 5 per cent are 

not familiar with Celsius and Candela. Table 78 indicates the 

results of questionnaire item 2 for Diesel teachers. 
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Table 7K. Ilow Familiar Arc You With the Following Units of 
the Metric System? (DIESEL) 

Totally Not 
Unit Familiar Familiar 

4 (0/0 ) 3 (0/0 ) 2 (0/0 ) 1 (%) 0 (%) Total 

Meter 3 42.8 2 28.5 1 14.3 0 0 1 14. 3 7 

Liter 3 37.5 2 25.0 1 12.5 1 12.5 1 12. 5 8 

Kilogram 3 37.5 2 25.0 0 0 2 25.0 1 12. 5 8 

Ampere 3 37.5 1 12.5 2 25.0 1 12.5 1 12. 5 8 

Mole 1 12.5 0 0 1 12. 5 0 0 6 75.0 8 

Celsius 2 25.0 1 12.5 0 0 0 0 5 62.5 8 

Candela 1 12.5 0 0 1 12.5 1 12.5 5 62.5 8 

Second 3 37.5 1 12.5 1 12. 5 0 0 3 37. 5 8 

One hundred per cent of the Diesel teachers responding to 

the survey are not presently teaching metric measurement in their 

classes. In the future, only 37.5 per cent of the Diesel teachers 

will not teach metric measurement in their clas se s. Table s 79 

and 80 indicate the results of questionnaire items 3 and 4 for 

Dies el teachers. 



Table 79. AT PRESENT, Students in My Clas s Require Pro
ficiency in the Use of the Following Metric Units. 
(DIESEL) 

Unit or 
Category 

Meter 

Liter 

Kilogram. 

Am.pere 

Mole 

Celsius 

Candela 

Second 

I teach classes 
require the use 
m.easurem.ent 

Not applicable 

Num.ber Percent 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

that do not 
of m.etric 

8 100 

138 
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LN '/'J [E FU TU HE, Studcnt~ in My elas s Will H.(~Cjuire 

1 )roficiency in the U~e of the Following Metric Units. 
{DIESEL} 

Unit or 
Category 

Meter 

Liter 

Kilogram 

Ampere 

Mole 

Celsius 

Candela 

Second 

I teach classes that do not 
require the us e of metric 
measurement 

Number Percent 

5 62.5 

5 62.5 

5 62.5 

4 50.0 

0 0 

3 17.5 

0 0 

1 12.5 

3 37.5 

Sixty Two point five per cent of the Diesel teachers 

responding to the survey are undecided when to start teaching 

metric measurement in their classes. Table 81 indicates the 

results of questionnaire item 5 for Diesel teachers. 



Table 81. If You Plan to Teach Metric Measurement in Your 
Classes, When Would You Start? (DIESEL) 

Category 

I already teach 'metric 
measurement 

During the school year 
starting in September 1975 

During the school year 
starting in September 1976 

Sometime after 1976 

Undecided 

Total 

Number Percent 

1 12.5 

1 12.5 

1 12.5 

o o 

5 62.5 

8 100.0 
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Diesel teachers indicated that business and industry journals, 

government publications, subject area text books, and metric 

system reference books were the most valuable sources of general 

and metric teaching information. Tables 82 and 83 indicate the 

results of questionnaire item 6 for Diesel teachers. 



Table 82. As a Source of Metric Teaching Information. (DIESEL) 

Overwhelming Quite a Bit Minima~ Of No No 
Source Value of Value Value Value Opinion Total 

Newspapers 0 0 2 1 5 8 

Professional Education 
Journals 0 1 2 0 5 8 

Business and Industry 
Journals 2 0 1 0 5 8 

Industrial Conference s 0 1 0 0 7 8 

Industrial Sponsored 
Workshops 0 0 a a 8 8 

Educational In-Service 
Workshops 0 1 0 0 7 8 

Government Publications 1 1 2 a 4 8 

SUbject Area Textbooks 2 0 0 1 5 8 

Metric System Reference 
Books 2 0 1 0 5 8 

Curriculum Guides 0 0 0 1 7 8 

Other: European Manual 
and Service Manual 2 0 1 0 0 3 



Table 83. As a Source of General Metric Info rITlati on. 

OverwhelITling Quite a Bit 
Source Value of Value 

Newspapers 0 2 

Professional Education 
Journals 0 2 

Business and Industry 
Journals 2 0 

Industrial Conferences 0 1 

Industrial Sponsored 
Workshops 0 1 

Educational In-Service 
Workshops 0 2 

GovernITlent Publications 3 1 

Subject Area Textbooks 1 1 

Metric SysteITl Reference 

Books 4 0 

CurriculuITl Guides 0 0 

Other: Manuals 2 0 

(DIESEL) 

Minimal Of No 
Vlaue Value 

2 0 

2 1 

1 2 

0 1 

0 2 

0 2 

1 1 

1 3 

0 1 

0 2 

1 0 

No 
Opinion 

4 

3 

3 

6 

5 

4 

2 

2 

3 

6 

0 

Total 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

3 

...... 
~ 
N 
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Cost of new equipment, cost of converting existing equip

ment, cost of materials and supplies, and cost of tools were the 

factors recognized by Diesel teachers as being the most serious 

problems influencing metric conversion in their progranls. Lack 

of text books in nletric units, lack of guidance froll1 the state 

and a lack of knowledge of the ll1etric systenl were also identi-

fied as serious and overwhelming problell1s. Table 84 indicates 

the results of questionnaire itenl 7 for Diesel teachers. 



Table 84. Factors Influencing Metric Conversion in Educational Program. (DIESEL) 
----

Overwhelming Serious Minimal Not a No 
Factor Problem problem Problem problem problem Opinion Total 

Cost of new equipment 3 2 2 0 0 1 8 

Cost of converting exi sting 
equipment 2 4 0 0 0 2 8 

Cost of materials and 
supplies 0 3 2 1 0 2 8 

Cost of tools 2 3 1 0 1 1 8 

Opposition from parents 0 0 2 2 1 3 8 

Opposition from admini s t r a -
tors 0 0 1 2 2 3 8 

Opposition from students 1 1 1 1 2 2 8 

Opposition from teachers 0 1 2 2 2 1 8 

Opposition from industry 0 0 1 3 2 2 8 

Opposition from Advisory 
Committee 0 0 1 1 3 3 8 

Lack of text books in 
metric units 2 2 0 2 0 2 8 

Lack of guidanc e from 
state department 1 3 2 0 0 2 8 

Lack of knowledge of the 
metric system 1 2 1 2 0 2 8 ...... 

~ 
~ 
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Section X 

Graphics 



Seventy per cent of the Graphics teachers responding to 

the survey teach classes in high school with the remaining 30 

per cent in post- secondary institutions. There were no re-

ported Graphics programs in junior high schools. Table 85 

indicates the grade level distribution for Graphics teachers. 

Table 85. Grade Level Distribution (GRAPInCS) 

Num.ber of 
Responses 

24 

22 

20 

18 

16 

14 

12 

10 

8 

6 

4 

2 

0 I 
Grade Level 678 9 10 11 12 13 

14 (70.0%) 
14 15 16 
6 (30.00/0) 
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Seven Graphics teachers (87. 5 per cent) agree or strongly 

agree with the conversion to the Metric System in the United States 

compared to 69. 6 per cent for the Comparison Group teachers 

responding to the survey. Table 86 indicates the results of 

questionnaire item 1 for Graphics teachers. 

Table 86. What is Your Opinion Concerning the Conversion to 
the Predominate Use of the Metric System in the 
United States? (GRAPHICS) 

Answer Number Percent 

I Strongly Agree 6 75.0 

I Agree 1 12.5 

I am Undecided I 12.5 

I Disagree 0 0 

I Strongly Disagree 0 0 

Total 8 100.0 

Fifty per cent of the Graphics teachers are unfamiliar with 

the Mole and Candela and 37. 5 per cent are unfamiliar with 

Celsius. Table 87 indicates the results of questionnaire item 2 

for Graphics teachers. 
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Table 87. How Familiar Are You With the Following Units of the 
Metric Sys tem? (GRAPHICS) 

Totally Not 
Unit Familiar Familiar 

4 (%) 3 (%) 2 (0/0) 1 (%) 0 (%) Total 

Meter 4 50.0 2 25.0 1 12.5 1 12.5 0 0 8 

Liter 3 37.5 1 12. 5 2 25.0 1 12.5 I 12. 5 8 

Kilogram 3 37.5 1 12. 5 I 12. 5 1 12.5 2 25.0 8 

Ampere 3 37.5 I 12.5 2 25.0 0 0 2 25.0 8 

Mole 3 0 2 25.0 1 12. 5 I 12.5 4 50.0 8 

Celsius 2 25.0 2 25.0 0 12. 5 1 12.5 3 37. 5 8 

Candela 0 0 3 37.5 0 12. 5 I 12.5 4 50. 0 8 

Second 3 37.5 2 25.0 1 0 0 0 2 25.0 8 

Only one Graphics teacher (12.5 per cent) reported that 

metric measurem.ent will not be required in his classes at present 

or in the future. The Ampere and the Mole will not be required 

at present or in the future by any Graphics teacher. Tables 

88 and 89 indicate the results of questionnaire iteITls 3 and 4 for 

Graphics teachers. 



Table 88. AT PRESENT, Students in My Class Require Pro
ficiency in the Use of the Following Metric Units. 
(GRAPHICS) 

Unit or 
Category 

Meter 

Liter 

Kilogram 

Ampere 

Mole 

Celsius 

Candela 

Second 

I teach classes that do not 
require the use of metric 
measurement 

Not applicable 

Number Percent 

4 50.0 

5 62.5 

4 50.0 

0 0 

0 0 

4 50.0 

1 12.5 

2 25.0 

1 12.5 

149 
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Table 89. IN THE FUTURE, Students in My Clas s Will Require 
Proficiency in the Use of the Following Metric Units. 
(GRAPHICS) 

Unit or 
Category NUll1ber Percent 

Meter 7 87.5 

Liter 5 62.5 

Kilogram 4 50.0 

Ampere 0 0 

Mole 0 0 

Celsius 4 50.0 

Candela 1 12.5 

Second 2 25.0 

I teach classes that do not 
require the use of ll1etric 
measurement 1 12.5 

Fifty per cent of the Graphics teachers reported that they 

were undecided about when they plan to teach metric measurement 

in their classes. Only two Graphics teachers are presently 

teaching metric measurement in their classes. Table 90 indicates 

the results of questionnaire item 5 for Graphics teachers. 



Table 90. If You Plan To Teach Metric Measurement in Your 
Classes, When Would You Start? (GRAPHICS) 

Category 

I already teach m.etric 
m.ea sur em.ent 

During the school year 
starting in Septem.ber 1975 

During the school year 
starting in September 1976 

Sometim.e after 1976 

Undecided 

Total 

Number Percent 

2 25.0 

o o 

2 25.0 

o o 

4 50.0 

8 100.0 

Graphics Teachers reported that governm.ent publications 
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were of greatest value as sources of general m.etric information, 

with metric system. reference books and profes sional and busines s 

journals nearly as valuable." Tables 91 and 92 indicate the re-

suits of questionnaire item. 6 for Graphics teachers. 



Table 9l. As a Source of General Metric InforITlation. 

OverwhelITling Quite a Bit 
Source Value of Value 

Newspapers 0 1 

Profes sional Education 
Journals 2 1 

Business and Industry 
Journals 2 2 

Industrial Conferences 0 2 

Industrial Sponsored 
Workshops 1 1 

Educational In-Service 
Workshops 0 2 

Governrn.ent Publications 2 2 

Subject Area Textbooks 2 1 

Metric SysteITl Reference 
Books 2 2 

Curriculum. Guides 0 a 

Other 0 0 

(GRAPHICS) 

MiniITlal Of No 
Value Value 

3 1 

2 0 

1 1 

0 2 

1 0 

0 2 

1 0 

0 2 

2 0 

0 3 

0 0 

No 
Opinion 

3 

3 

2 

4 

5 

4 

3 

3 

2 

5 

a 

Total 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

a 

..... 
Ul 
N 



Table 92. As a Source of General Metric Information. (GRAPHICS) 

Overwhelming Quite a Bit Minimal Of No No 
Source Value of Value Value Value Opinion Total 

Newspapers 1 3 3 0 1 8 

Professional Education 
Journals 2 2 2 0 2 8 

Busines sand Industry 
Journals 2 3 1 1 1 8 

Industrial Conferences 0 1 1 2 4 8 

Industrial Sponsored 
Workshops 1 1 1 0 5 8 

Educational In-Service 
Workshops 0 1 1 0 6 8 

Government Publications 4 2 0 0 2 8 

Subject Area Textbooks 1 1 1 2 3 8 

Metric System Reference 
Books 3 2 1 0 2 8 

Curriculum Guides 0 0 0 3 5 8 

Other 0 0 0 0 0 0 
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Costs of new equipment, converting existing equipment, 

materials and supplies, and tools were shown to be serious and 

overwhelming problems influencing metric conversion. Lack of 

text books in metric units and guidance from the state were re-

ported as serious problems by Graphics teachers. Table 93 

indicates the results of questionnaire item 7 for Graphics teachers. 



Table 93. Factors Influencing Metric Conversion in Educational Program. (GRAPHICS) 

Overwhelming Serious Minimal Not a No 
Factor problem problem Problem problem problem Opinion Total 

Cost of new equipment 1 3 1 1 2 0 8 

Cost of converting exi sting 
equipment 2 3 0 1 2 0 8 

Cost of materials and 
supplies 2 2 0 1 3 0 8 

Cost of tools 1 2 0 1 4 0 8 

Opposition from parents 0 0 0 3 4 1 8 

Opposition from administra -
tors 0 0 0 3 4 1 8 

Opposition from students 0 0 1 5 2 0 8 

Opposition from teachers 0 0 0 3 4 1 8 

Opposition from industry 0 0 0 2 5 1 8 

Opposition from Advisory 
Committee 0 0 0 2 5 1 8 

Lack of text books in 
metric units 0 3 0 3 2 0 8 

Lack of guidanc e from 
state department 1 3 3 1 a 0 8 

Lack of knowledge of the 
metric system a 1 3 1 3 0 8 I-' 

lJl 
U"I 
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Section XI 

Plastics 
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Seven teachers of Plactics have been identified in this 

survey, with 25 per cent in junior high school, 56 per cent in 

high school and the rern.aining 19 per cent in post-secondary 

institutions. Table 94 indicates the grade level distribution for 

Plastics. 

Table 94. Grade Level Distribution (PLASTICS) 

Nurn.ber of 
Responses 

24 

22 

20 

18 

16 

14 

12 

10 

8 

6 

4 

2 

o 

Grade Level 6 7 8 9 
4 (25. 0%) 

10 11 
9 (56.00/0 ) 

12 13 14 15 
3 (19%) 

16 
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The Metric System conversion received strong support froIn 

Plastics teachers responding to the survey. Five teachers (71.3 

per cent) agree with the conversion while one teacher disagrees 

with the conversion. Table 95 indicates the results of question-

naire item 1 for Plastics teachers responding to the survey. 

Table 95. What is Your Opinion Concerning the Conversion to 
the Predominate Use of the Metric System in the 
United States? (PLASTICS) 

Answer Number Percent 

I Strongly Agree 3 42.8 

I Agree 2 28.5 

I am Undecided 1 14.3 

I Disagree 1 14.3 

I Strongly Disagree 0 0 

Total 7 99.9 

Table 96 indicates the results of questionnaire item 2 for 

Plastics teachers. Five teachers (71.4 per cent) were not 

familiar with the Candela, four (57. 1 per cent) were not familiar 

with the Mole and three (42.8 per cent) were not familiar with 

Celsius. ·Plastics teachers indicated greatest familiarity with 

the Meter, Kilogram and Second. 
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Table 9(). IIow Familiar Are You With the Following Units of 
the Metric System? (PLASTICS) 

Totally Not 
Unit Familiar Familiar 

4 (0/0 ) 3 (%) 2 (%) 1 (0/0) 0 (0/0) Total 

Meter 4 57.1 2 28.5 0 0 0 0 1 14.3 7 

Liter 2 28.5 3 42.8 1 14.3 0 0 1 14.3 7 

Kilogram 5 71.4 1 14.3 0 0 0 0 1 14.3 7 

Ampere 3 42.8 1 14.3 0 0 1 14.3 2 28.5 7 

Mole 2 28.5 0 0 1 14.3 0 0 4 57.1 7 

Celsius 1 14.3 1 14.3 1 14.3 1 14. 3 3 42.8 7 

Candela 1 14.3 0 0 1 14.3 0 0 5 71.4 7 

Second 6 85.7 0 0 0 0 0 0 1 14.3 7 

Tables 97 and 98 indicate the results of questiolIDaire items 

3 and 4 for Plastics teachers. Only the Liter and Kilogram will 

require added proficiency in the future; all other units will be 

utilized as they are at present. 



Table 97. AT PRESENT, Students in My Class Require Pro
ficiency in the Use of the Following Metric Units. 
(PLASTICS) 

Unit or 
Category 

Meter 

Liter 

KilograIl1 

AIl1pere 

Mole 

Celsius 

Candela 

Second 

I teach classes 
require the use 
Il1easureIl1ent 

Not applicable 

that do not 
of Il1etric 

NUIl1ber Percent 

3 42.8 

0 0 

2 28.5 

2 28.5 

0 0 

2 28.5 

0 0 

2 28.5 

3 42.8 

0 0 

160 
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'I';lbl(! ()K. IN Till'; YfJTUH.I';, Student~ in My Class Will JZ(!qui re 
Proficiency in the Usc of the Following Mc!tric Units. 

Unit or 
Category 

Meter 

Liter 

Kilogram 

Ampere 

Mole 

Celsius 

Candela 

Second 

I teach classes that do not 
require the us e of n1etric 
ll1easurell1ent 

Number Percent 

3 42.8 

2 28.5 

3 42.8 

2 28 0 5 

0 0 

2 28.5 

0 0 

3 42.8 

3 42.8 

Only one Plastics teacher is presently teaching ll1etric 

measurement while four (57. 1 per cent) are undecided when to 

start teaching ITletric measurement. Table 99 indicates the re-

suIts of questionnaire iteITl 5 for Plastics teachers responding 

to the survey. 



Table 99. If You Plan to Teach Metric Measurement in Your 
Classes, When Would You Start? (PLASTICS) 

Category 

I already teach metric 
measurement 

During the school year 
starting in September 1975 

During the school year 
starting in September 1976 

Sometime after 1976 

Undecided 

Total 

Number 

1 

1 

o 

1 

4 

7 

Percent 

14.3 

14.3 

o 

14.3 

57.1 

100.0 

Tables 100 and 101 indicate the results of questionnaire 

162 

item. 6 for Plastics teachers. The majority of Plastics teachers 

considered the various sources of metric information to be of 

little or no value to them, although government publications and 

metric reference books were considered valuable. 



Table 100. As a Source of Metric Teaching Information. (PLASTICS) 

Overwhelming Quite a Bit Minimal Of No No 
Source Value of Value Value Value Opinion Total 

Newspapers 0 0 4 1 2 7 

Professional Education 
Journals 0 2 2 2 1 7 

Business and Industry 
Journals 0 1 0 3 3 7 

Industrial Conferences 0 1 2 2 2 7 

Industrial Sponsored 
Workshops 0 0 1 3 3 7 

Educational In-Service 
Workshops 0 0 0 3 4 7 

Government Publications 1 3 2 0 1 7 

Subject Area Textbooks 0 1 0 4 2 7 

Metric System Reference 
Books 2 1 0 4 0 7 

Curriculum Guides 0 0 0 3 4 7 

Other 0 0 0 0 a 0 



Table 101. As a Source of General Metric Inform.ation. (PLASTICS) 

Source 
Overwhelming 

Value 

Newspapers 

Profes sional Education 
Journals 

Busines s and Industry 
Journals 

Industrial Conferences 

Industrial Sponsored 
Workshops 

Educational In- service 
Workshops 

Government Publications 

Su bj e ct Ar ea Textbooks 

Metric System Reference 
Books 

Curriculum. Guides 

Other 

2 

1 

o 
o 

o 

o 

3 

o 

3 

o 
o 

Quite a Bit 
of Value 

1 

3 

3 

1 

o 

o 
2 

o 

1 

o 
o 

Minimal Of No 
Value Value 

1 0 

2 

2 

1 

1 

1 

1 

o 

2 

1 

o 

o 

1 

3 

3 

3 

o 
4 

o 
3 

o 

No 
Opinion 

3 

1 

1 

2 

3 

3 

1 

3 

1 

3 

o 

Total 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

o 



Plastics teachers considered the cost of equipment, 

materials, and tools to be a serious, but not overwhelming, 

problem. Five teachers (71. 5 per cent) indicated their own 

lack of knowledge of the metric system to be a problem area. 

Table 102 indicates the results of questionnaire item 7 for 

Plastics teachers responding to the survey. 
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Table 102. Factors Influencing Metric Conversion in Educational Prograrn. (PLASTICS) 

Overwhelming Serious Minirnal Not a No 
Factor Problern problem Problem problem problem Opinion Total 

Cost of new equipment 0 3 4 0 0 0 7 

Cost of converting existing 
equipment 0 5 1 1 0 0 7 

Cost of materials and 
supplies 0 3 4 0 0 0 7 

Cost of tools 0 4 2 1 0 0 7 

Opposition from parents 0 0 1 2 3 1 7 

Opposition from administra-
tors 0 1 0 2 3 1 7 

Opposition from students 0 1 1 3 2 0 7 

Opposition from teachers 0 1 0 1 5 0 7 

Opposition from. industry 0 1 0 1 2 3 7 

Opposition from Advisory 
Committee 0 1 0 1 2 3 7 

Lack of text books in 
m.etric units 1 1 1 2 2 0 7 

Lack of guidance from 
state department 1 0 3 0 1 2 7 

Lack of knowledge of the 
metric systern 3 1 1 2 0 0 7 ...... 

0" 
0" 
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Uns olicited comments 

A number of respondents assisted this study by providing 

comments on the metric system controversy. These comments 

reflect on the variety of problems to be faced in developing metric 

education programs in Utah. Although there were but 22 written 

com.m.ents (7. 9 per cent), they point to some of the concerns 

shared by Industrial Education teachers and must be recognized as 

genuine concerns and apprehensions. 

Five of the respondents expressed concerns that are po-

litically based and reflect some of the strong opposition to con-

version to the metric system.. Each of the following comments 

also indicate the subject area of the respondent. 

Why should we follow the leftist? Why not have 
them. follow us? (Building Construction) 

I think it's just another step toward world control. 
(Woods) 

I feel that metrics is a waste in too large an area 
to be of value. We U. S. A. people valued fractions since 
Am.erica began. A wis e m.ove, why screw up everything 
just because Europe and Asia want to infiltrate U. S. A. 
(Auto) 

I believe that all this noise of changing to metrics 
is a group of No Bodies just getting their names in the 
newspapers. As for benefiting the average American, it 
'-vill not. I guess if European Countries want an 8 day 
,-veek, we in the west will have to change to an 8 day week 
als o. (Drafting) 

I am opposed to the conversion although I realize 
it is inevitable and I'll have to do it. If we are gradually 



168 

being pushed to a one world government under the U.N., 
and evidence is strong in support of that move, then metric 
conversion must be made. On the other hand, if we re
sist the conversion it would frustrate that move. America 
has obviously been un-hampered in her progress on the 
system now used. (Machine Tool) 

Two of the comments were opposed to metric conversion at 

this time since they felt that industry should take the first steps 

toward metric conversion. These two comments were: 

The cry for Metrics is being overemphasized. We 
spent a whole summer workshop on it and then what? 
Nothing. I teach at , I teach the apprentice 
program for Company. I talked to them about 
metrics and they just laugh. They don't use metrics. 
Until our local industries us e metric s heavily there is 
really no need for metrics. (Machine Shop) 

As soon as industry starts using it to a degree to 
justify teaching it. (Mechanical Drafting) 

Five other respondents indicated their opposition to metric 

conversion until such time as a National Law is passed or until 

they are forced to teach metric. These comments were: 

When the state or district will pay to qualify me. 
(Metals) 

When the U. S. Changes over by law. Until then, 
ITlost students won't see the need. (Woods) 

Not until I have to. (Agricultural Mechanics) 

When required. (Power Mechanics) 

I'll teach it I suppose, when I'm told I must. 
(Machine Shop) 

Five other respondents indicated they were not teaching 

111ctric conversion for other reasons. Four were in favor of 



metric conversion but were not involved. The fifth respondent 

could see no reason for the change. 

I know nothing about the metric system or to what 
extent it will influence our program. (Cosmetology) 

I really don't know enough about metrics to answer 
the questions.' (Refrigeration) 

16C) 

Graphics has its own system of measurement; points 
and pica systen1.' (Graphics) 

Don't teach it because of difficulty obtaining teach
ing aids fron1 n1etric supply cOn1panies. (Woods) 

America doesn't need it, why change? 
change but I'm against it. (Woods) 

Could 

The remaining six respondents were supportive of the metric 

systen1 conversion in general and offered the following comn1ents: 

All engineering type drafting next year will be 
cOn1pletely n1etric. The scales in the drafting n1achines 
will be millimeter scale. (Drafting) 

We should start switching and teaching n1etric as 
soon as possible, both frolll text book to job learning 
opportunities. (Auto) 

Metric is used but proficiency is not yet required. 
(Graphic s) 

As books, equipment, and tools become common 
in usage, it will be easy to adjust to. Looking forward 
to it. (Welding) 

Many of my students already know metrics because 
they were born or lived in llletric standard countries. I 
learned metrics by living in two different llletric standard 
countries. I believe you should teach metrics by use, not 
by converting English to Metric, very similar to learning a 
language. I have not seen an effective n1etric instruction 
progralll except those that force a student to use metrics 
as they are, wL:hout all the conversion nonsense. (Machine 
Tool) 
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CHAPTER IV 

SUMMARY, CONCL USIONS, RECOMMENDATIONS, AND DISCUSSION 

Summary 

The chapter includes a summary of the introduction to the 

problem, problem statement, purpos e of the study, the review of 

literature, and the findings. 

Introduction 

The United States is currently the only large industrialized 

nation of the world not officially committed to converting to the 

Metric System of weights and measures. Great Britain made 

the decision to convert to the Metric System in 1968 and is 

closely approaching the ten year target date for the complete 

changeover. Since 1968 there has been increased pressure from 

industry for U. S. Congress to formulate and pass a National 

Metrication Bill. A number of such bills have been introduced 

but all have failed to become law; opposition from small busines s 

and labor has blocked pas sage of metric legislation. With in

creased pressure for a compromise bill, it is likely that legisla

tion will be passed in the near future which will provide national 

guidelines for conversion to the predolTIinate use of the Metric 

SystelTI in the United States. 
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The question of when the United States will eventually con

vert to the Metric System and how this conversion will take plac e 

has enormous implication for education. Since metric instruction 

will need to be introduced into the curriculum of all levels of 

education at about the same time, the implications seem apparent; 

metric measurement must become a part of existing educational 

programs as soon as possible. To wait until federal legislation 

has been passed and until the various states formulate their own 

guidelines and programs, could deprive our students of the skills 

they need now. 

The Metric System controversy is not a new one; it has 

raged in the United States for over 200 years. Thomas Jefferson, 

Benjamin Franklin and John Quincy Adams were strong supporters 

of a metric measurement system for the United States but were 

unable to convince Congress of the need to change from the 

Anglo-Saxon system, brought to this country from England. Al.thqugh 

the Congress has never officially adopted the Anglo-Saxon 

system of measurement that we use today, its use has become 

traditional rather than official, even though our familiar yard and 

pound are legally defined in metric units. 

With the decision by Great Britain in 1968 to convert to 

the Metric System, a United States Metric Study was authorized 

by Congress in the same year. The report of that study was 
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submitted to Congress in 1971 by the U. S. Department of 

Commerce. In that report, the Secretary of Comlllerce, Maurice 

H. S tans, recolllmended that the United States change to the 

Metric System through a coordinated national prograITl over a 

period of ten years and that the Government make a firm cOITlmit

ment to this goal. 

Although there is still opposition to converting to the Metric 

System in the United States and lllany problems relllain to be 

solved, support for the conversion has been mounting steadily 

during the past years. Many governlllental agencies such as the 

Departlllent of Defense, Department of the Interior, DepartITlent 

of COllllllerce, Department of Agriculture, United states Patent 

Office and others have developed plans to convert to the Metric 

System. 

Education, which has historically supported the conversion 

to the Metric Systelll, has taken an active role and presently in

cludes support frolll organizations such as the National Education 

As s ociation, Alllerican Vocational Ass ociation, The Ass ocialion 

of Alllerican Colleges, The Alllerican Horne Econoll1ic s As sociation, 

The U. S. Office of Education, and The American Industrial Arts 

Association. 

Regardles s of occupation or interest, ll1etric conversion will 

affect each and every citizen in S Ollle way. Road signs, paper 



sizes, grocery store merchandise, clothing and shoe sizes as 

well as all other weights and measures will be a part of our 

metric world. Students in our Industrial Education programs 

today will be working and living in a metric world in the near 

future. In many industrie s, metric proficiency will be a con-

dition of employment. Industrial Education programs will be 

among the first to be affected by a conversion to the Metric 

System in the United State s. 

Problem Statement 
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The effect of all the metric conversion bills before Congress 

will be to convert to the predominate us e of the SI Metric System 

in the United State s ove r a planned period of time. At the time 

of this study it was not known if industrial education teachers in 

Utah were prepared to incorporate metric measurement in their 

educational programs nor what their feelings and attitudes were 

toward metric conversion. 

Purpose of the study 

This study was designed to obtain information from industrial 

education teachers in Utah concerning their feelings and attitudes 

toward conversion to the Metric System in the United States, to 

determine their pre sent familiarity with that s ystell1, and to 

identify potential problem areas which would tend to influence 

educational programs on the Metric System. Specifically, this 



study attempted to answer five que stions: 

1. How familiar are industrial education teachers in Utah 

with the base units of the Metric Systelll? 
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2. Which subject area teachers have the least understanding 

of the base units of the Metric Systelll? 

3. Which sources of Metric System information have been 

of greatest value to industrial education teachers. 

4. What types of educational prograllls would be appropriate 

for familiarizing industrial education teacher s with the 

Metric System? 

5. Which types of metric information are currently being 

used by industrial education teachers in Utah? 

Review of literature 

Three specific areas were investigated in the review of 

pertinent literature; 1. the history of the metric controversy in 

the United States, 2. the Metric System and Education, and 3. 

present opposition to the Metric System conversion. All of the 

literature cited was restricted to material dated 1967 to 1975. 

The United States has been involved in the Metric System 

controversy for over 150 years, during which time there have 

been eras of support and opposition. Education and science have 

historically supported conversion to the Metric System while 

industry has opposed it on economic grounds. Congress legalized 

the use of the metric weights and measures in 1866 but did not 



make it the mandatory system of weights and measure s for the 

United State s. Since Congres s has not officially appro~ed or 

legalized the Anglo-Saxon system of measurement for the United 

States, our familiar Customary System is not law, but merely 

traditional. 

When Russia launched Sputnik in 1957, a renewed interest 

in scientific endeavors was launched in this country. Pressure 

was again br ought to bear on Congre s s to pas s s orne type of 

metric legislation, but all efforts to provide a national metrica

tion prograrn failed once rnore. 

175 

When in 1968, Great Britain announced its intention of 

changing from the Anglo -Saxon Systern or Customary system of 

measurernent to the Metric Systern, the United States becallle the 

only large industrialized nation of the world still corrunitted to the 

Custolllary systern of weights and rneasures. At an ever increasing 

rate, world COllllllerce was being conducted in the Metric Systelll 

and Great Britain found it increasingly difficult to compete, using 

the Anglo -Saxon mea surernent systern, e specially in the European 

Cornman Market. 

Congress acted in 1968 by approving a United States Metric 

Study to be conducted by the Department of Cornrnerce. In 1971, 

Maurice H. Stans, Secretary of Commerce subrnitted the results 

of that study to Congre s s. In the report, Secretary Stans rec-

olnnlended that the United States change to the International Metric 



System deliberately and carefully, through a coordinated national 

program over a period of ten years and that there be a firm 

government commitment to that goal. 
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Since 1971 there have been a number of conversion bills 

submitted to Congres s but all have failed due primarily to the 

opposition from small busines s and organized labor, over concern 

for provisions for small business loans and subsidies for purchase 

of metric tools for workers. There are strong indications that a 

compromise metric conversion bill will become law before the 

end of 1975. 

In August 1974, Congress amended the Elementary and 

Secondary Education Act and approved the expenditure of ten 

million dollars during each of three fiscal years to encourage 

educational agencies and institutions to prepare students to use 

the Metric System. At the time of this study, the specific guide

lines of this amendment were not available. 

Education in the United States has long been a supporter of 

the Metric System. Many of the leading educational organizations 

such as the National Education Association, American Vocational 

Association, and the American Industrial Arts Association 

puhlically stated their support for metric conversion. Many 

states have developed metric education programs, primarily in

service activities for teachers. 
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Alabama, Vermont, 1vlinnesota, Ohio, California, Michigan, 

Arizona and Hawaii are a few of the states where metric education 

has been strongly supported. Hawaii is the first of the fifty 

states to commit its schools to the metric system as the primary 

language of measurement. The Center for Metric Education in 

Michigan, a Metric Institute in Alabama, and the Metric Center 

in Minnesota are but a few of the educational activities taking 

place throughout the United States. Federal funds have been pro-

vided to the Vocational Education Resource Center at Ohio State 

University for the purpose of developing educational materials. 

Utah educators have participated in metric activities over 

the past years including the Interstate Consortium on Metric 

Education held in California in 1974. According to the President 

Elect of the Utah Education As s ociation Department of Clas s room 

Teachers, a series of workshops are planned in the state to help 

teachers learn the skills of teaching metric s. 

Not all of the literature reviewed was supportive of metric 

conversion in the United States. The National Federation of 

Independent Business, the International Brotherhood of Electrical 

Workers, the United Brotherhood of Carpenters and Joiners of 

An1erica, and the International Association of Machinists and 

Aerospace Workers in a letter to Congress indicated their op

position. Specifically they fear that jobs will be lost, the 



178 

conversion costs will be prohibitive, and there will be no govern

ment assistance for those individuals and organizations adversely 

affected by the conversion. 

Findings 

A select sample of 423 Industrial Education teachers in 

Utah was used as the population for this study. The survey 

questionnaire was mailed on May 10, 1975 and 302 returns (71.4 

per cent) were received during a five week period. Five returns 

were not usable and the remaining 297 questionnaires were tab

ulated in the following manner: 

1. All 297 returns were tabulated as a single group of 

Industrial Education teachers (Comparison Group). 

2. Each of the 10 occupational categories was tabulated 

separately. 

3. All identified occupational areas numbering- 5 or less 

were compiled into one miscellaneous category but the 

data from this group was not tabulated separately. 

Each of the questionnaire items was tabulated for the 

Comparison Group and for each of the individual occupational 

categories. The findings for this study are based upon the 

significant responses obtained from the Comparison Group and 

from each of the ten occupational categories. 



Woods teachers represent the largest single nUITlber of 

respondents to this survey. Sixty-six Woods teachers (22.2 

per cent) returned usable questionnaires. The Miscellaneous 
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category, representing 21 different occupational areas, nUITlbered 

43 teachers (14.5 per cent), and was the second largest category. 

Auto teachers, numbering 41 (13.8 per cent) were the third 

largest category, followed by Metals with 40 teachers, Drafting 

with 30 teachers, and Machine Shop with 22 teachers. 

Two hundred eighty three (95. 3 per cent) of the Comparison 

Group had teaching responsibilities in more than one grade level, 

while 155 teachers (59.9 per cent) taught classes at three or 

more grade levels. 

Within the Comparison Group, 16.5 per cent of the teachers 

taught classes in junior high school, 58. 5 per cent in high school 

and the remaining 25.0 per cent taught classes in post-secondary 

institutions. 

The majority of Comparison Group teachers, (69. 6 per cent) 

strongly agree or agree with the conversion to the predominate 

used of the Metric System in the United States. (21.2 per cent) 

are undecided about the conversion and the remaining teachers 

(9. a per cent) either disagree or strongly disagree with the con 

version. 

Comparis on Group teacher s are ITlost fa:miliar with the 

Meter (36.3 per cent), Ampere (42.8 per cent) and the Second 
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(43. 6 per cent) but indicated they were not fall1iliar with the Mole 

(55.8 per cent), Celsius (49. 5 per cent) and Candela (65.7 per 

cent). 

At the present till1e 149 COll1parison Group teachers (50.2 

per cent) teach classes that do not require the use of ll1etric 

ll1eaSUrelllent. An additional 63 teachers (21.2 per cent) indicated 

that the question was not applicable to thelll. Eighty-seven COll1-

parison Group teachers (29 0 3 per cent) presently require student 

proficiency with the Second (our fall1iliar unit of till1e). 

In the future, the nUll1ber of COll1parison Group teachers 

not requiring the use of llletric ll1eaSUrelllent in their c1as se swill 

decrease to 105 (35.3 per cent). All units of the Metric Systell1 

will require greater proficiency in the future. With the exceptions 

of the Mole which will increase 4. 7 per cent in the future, and 

the Candela 7. 0 per cent, all other units will increase in usage 

by an average of 26 per cent. 

Ninety-nine COlllparison Group teachers (33.3 per cent) are 

presently teaching ll1etric llleasurelllent in their clas ses and 103 

(3-1. 7 per cent) are undecided about teaching ll1etric ll1easurem.ent. 

Com.parison Group teachers indicated that Metric Systelll 

reference books were of greatest value to them. as s ourc es of llletric 

teaching inforll1ation, while newspapers and curricululll guides 

were of least value. Metric Systelll reference books and Govern-

m.ent publications were of greatest value as sources of general 



metric information. Curriculum guides and newspapers were 

again of least value as sources of general metric information. 

Comparison Group teachers indicated that the cost of new 

equipment and the cost of converting existing equipment repre

sented the most serious and overwhelming problems influencing 
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metric conversion in educational programs. Cost of new and re-

placement tools were considered the third most serious or over

whelming problem, while lack of text books in metric units was 

fourth. 

Opposition from parents, administrators, students, teachers, 

industry and advisory committees were considered the least 

serious problems influencing metric conversion by Comparison 

Group teachers. 

Nine of the Woods teachers (13.6 per cent) disagree or 

strongly disagree with the conversion to the predominate use of 

the Metric System in the United States, compared to 9.0 per cent 

for the Comparis on Group teacher s. 

Woods teachers are les s faITliliar with the units of the 

Metric SysteITl than the COITlparison Group teachers. Forty Woods 

teachers (61.5 per cent) are not faITliliar with the Mole, 44 (66.6 

per cent) are not faITliliar with Celsius and 46 (70.7 per cent) 

are not fanl.iliar \vith Candela. 

At present, 38 Woods teachers (57.6 per cent) do not 

require the use of ITletric measureITlent in their clas ses.· In the 



future, 35 Woods teachers (53.0 per cent) indicated that ITletric 

measurement would not be used in their clas s es. 

Although 4 Woods teachers (6.1 per cent) presently teach 

metric measurement in their classes, 46 (69.7 per cent) are 

undecided about teaching Inetric measurement in their c las se s. 

Metric systeIn reference books were of greatest value to 

Woods teachers as sources of general and teaching inforITlation 

and professional education journals were the second greatest 

source. Curriculum guides and newspapers were of least value 

to Woods teachers as sources of Inetric inforITlation. 

Cost of tools ,cost of new e quipITle nt, cost of converting 

existing equipment, and cost of materials and supplies were 

listed as the most serious and overwhelIning factors influencing 

Inetric conversion in educational programs by Woods teachers. 
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Only 1 Auto teacher (2. 5 per cent) responding to the survey 

taught automotive classes in junior high school. Seventy-five 

Auto teachers (63.5 per cent) teach classes in high school pro-

graIns. 

Ten Auto teachers (24.4 per cent) disagree or strongly 

disagree with the conversion to the predoIninate use of the '"Metric 

SysteIn in the United States. 

At present, 11 Auto teachers (26. 8 per cent) are teaching 

metric measureInent in their clas s es. Twenty Auto teachers 



(48.8 per cent) are undecided about when to start teaching D1etric 

measurement in their classes. 

Metric System reference books were of the greatest value 

to Auto teachers as sources of general and metric teaching in-

formation. Business and industry journals and Government pub-

lications were shown to be the second most important sources of 

metric information to Auto teachers. 
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Cost of new equipment, cost of converting existing equip

ment, cost of materials and supplies, and cost of tools were all 

listed as the most serious problems influencing metric conversion 

in automotive programs in Utah. 

A high percentage of Metals teachers reported that they 

taught classes in junior high school; 35.6 per cent as compared 

to 16. 5 per cent for the Comparison Group teachers. 

Eighty-five per cent of the Metals teachers responding to 

the survey agree or strongly agree with the conversion to the 

predominate use of the Metric System in the United States. Not 

one Metals teacher disagreed with that conversion. 

At present, 20 Metals teachers (50.0 per cent) do not 

require the use of metric measurement in their classes. In the 

future, only 9 Metals teachers (22.5 per cent) will not require 

the use of metric measurement in their classes. 

Metric system reference books and Government publications 

have been of greatest value to Metals teachers as sources of 



teaching and general metric information. Profes sional education 

journals have also been of great value. Curriculum guides were 

listed as valuable sources of metric teaching information by 

Metals teacher s. 
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Metals teachers indicated that cost of new equipment and 

cost of converting existing equipment were the two most serious 

problerns influencing metric conversion in their metals programs. 

The Metals teachers I own lack of knowledge of the Metric System 

was also listed as a serious problern. 

Over 78 per cent of the Drafting teachers responding to the 

survey teach classes in high school, compared to 58.5 per cent 

for the Cornparison Group teachers. 

Only 1 Drafting teacher (3.3 per cent) responding to the 

survey strongly disagrees with the conversion to the rnetric system 

in the United States. Over 86 per cent agree or stongly agree 

with that conversion. 

Five Drafting teachers (l6.6 per cent) indicated that in the 

future, their clas s es would not require the us e of metric rneasure

ment, compared to 35.3 per cent for the Comparison Group 

teachers. 

Although 13 Drafting teachers (43. 3 per cent) already teach 

n1etric rneasurenlent in their classes, 11 (36.6 per cent) are un

decided about when to start teaching metric rneasurement. 
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Drafting teachers indicated that nletric systenl reference 

books were of greatest value as sources of general and llletric 

teaching infornlation, while newspapers and curriculunl guides 

were of least value to them. 

Cost of new equipnlent and lack of guidance fronl the state 

departnlent were listed as serious problems by Drafting teachers, 

while lack of text books in nletric units was listed as the ITlost 

serious problenl influencing nletric conversion in their progranls. 

Only 1 Machine Shop teacher (4. 5 per cent) disagrees with 

the conversion to the predominate use of the Metric Systenl in the 

United States, while 81. 8 per cent agree or totally agree with 

that conversion. 

At present, 12 Machine Shop teachers (54.5 per cent) teach 

classes that do not require the use of nletric ITleasurelTlent. In 

the future only 3 Machine Shop teachers will not require ITletric 

lTleasureTIlent in their classes. 

Profe s sional education journals, Governnlent publications, 

and Metric SysteTIl reference books have been of greatest value 

to Machine Shop teachers as sources of general and metric 

teaching information. 

Machine Shop teachers indicated that cost of equipnlent and 

cost of converting existing equipment to be the two greatest 

problems influencing metric conversion in their programs. Lack 



186 

of text books and lack of guidance from the state were also listed 

as serious problems. 

Eighty-five per cent of the Electronics teachers agree or 

strongly agree with the conversion to the predominate use of the 

Metric System in the United States. 

disagreed with the conversion. 

Not one Electronics teacher 

Electronics teachers are more familiar with every unit of 

the Metric System than the Comparison Group teachers. Eighty 

per cent of the Electronics teachers surveyed are totally familiar 

with the Meter, 85.0 per cent with the Ampere, and 90.0 per cent 

with the Second. 

Not one Electronics teacher reported that they taught classes 

that did not require the use of metric measurement, although only 

80. 0 per cent indicated that they were presently teaching metric 

measurement in their classes. 

Subj ect area text books were listed a s the lllost valuable 

source of llletric teaching and general llletric inforlllation by 

Electronics teachers responding to the survey. 

Eight Welding teachers (66.6 per cent) agree with the 

conversion to the predominate use of the metric systelll and 4 

(33. 3 per cent) were undecided about the conversion. 

Welding teacher was opposed to that conversion. 

Not one 



Government publications and subject area text books were 

of greatest value to Welding teachers as sources of metric 

teaching and general metric information. 

Lack of guidance from the state department was listed as 

the most serious problem influencing metric c onver sion in weld

ing programs in Utah. 

At present, 100 per cent of the Diesel teachers responding 

to the survey do not require the use of metric measurement in 

their classes. In the future this percentage will drop to 37.5 

per cent. 

Diesel teachers indicated that the cost of new equipment 

and the cost of converting existing equipment represented the 

most serious problems influencing metric conversion in their 

programs. 

Not one Graphics teacher disagreed with the conversion to 

the predominate us e of the Metric System in the United States. 

Graphics teachers indicated that Government publications 

and Metric System reference books were of greatest value to 

them as s ourc es of general metric information. 

Plastics teachers indicated that costs of new equipment, 

cost of converting existing equipment, cost of materials and 

supplies and cost of tools were the most serious problems in

fluencing ITletric conversion in their educational programs. 

lR7 



Conclusions 

The analysis of the data and the basic findings of the study 

warrant the following conclusions: 

1. Industrial Education teachers in Utah are generally 

familiar with the Meter, Liter, Kilogram, and Ampere, 

but are mostly unfamiliar with the Mole, Candela, and 

Celsius. Further, Industrial Education teachers in 
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Utah appear to be unaware that the Second, our familiar 

unit of time, is part of the Metric System of measure

ment. It is concluded that Industrial Education teachers 

in Utah need instruction in the use and structure of the 

Metric System of measurement. 

2. Electronics teachers in Utah are already using the 

Metric System as part of the electronics curriculum 

and do not, as a group, need additional instruction in 

Metric System measurement. 

3. Woods teachers do not see the necessity for metric 

measurement in their occupation, nor do they see 

economic advantages in the conversion for the con

struction and wood industries. 

4. Curriculum guides as sources of metric information 

have been of little use to Industrial Education teachers 

in Utah, with the exception of Electronics teachers. 
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5. Subject area textbooks, with the exception of electronics 

texts, are of little value as sources of metric informa

tion to Industrial Education teachers in Utah since they 

do not utilize metric measurement as the primary in

structional method. 

6. Industrial Education teachers perceive that the Utah State 

Board of Education has not provided sufficient guidance 

on the Metric System of measurement. 

7. General informatiohal programs on the Metric Sys tern 

as well as specific instruction on the use and applica

tion of the Metric System of measurement are needed 

by Industrial Education teachers in Utah. 

Recommendations 

This study provided sufficient data to make the following 

recommendations. 

1. Curriculum guides for Industrial Education programs 

should be changed to reflect the use and application of 

the Metric System. 

2. A state -wide Metrics Committee should be established 

as soon as possible, representing education, industry, 

consumers, and every segment of the population in 

Utah. This committee should be tasked with the re

sponsibility of coordinating educational programs and 
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dissemination of metric information. 

3. A Metric System information center should be establish-

ed in Utah for the purpose of gathering and disseminating 

appropriate metric references, training aids, films, and 

other media. This center should be under the admin-

istrative control of the Utah Metrics COITlITlittee, since 

the ITlaterial froITl the center should be ITlade available 

to all segments of the population in the state. 

4. Since many Industrial Education teacher s are not faITlil-

iar with the Metric SysteITl and since the Metric system 

will affect each occupational area in a different way, 

two types of in-service activities will need to be con-

ducted; one which will introduce Industrial Education 

teachers to the history, structure, rationale, and use 

of the Metric System while the second activity will be 

specifically tailored to a given occupational area. Since 

Electronics instruction is taught in predominately ITletric 

terms already, there will be little impact in this field. 

Drafting will be greatly affected by the conversion and 

will require the greatest curriculum. effort. All other 

occupational areas will have differing degree s of con-

version problems. 
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5. A. ~oordin.ated state -wide effort should be tuade irn

mediately to provide in-service workshop activities on 

the history, purpose, and application of the Metric 

System in Industrial Education programs in Utah. 

Discussion 

In view of the nature of this study and a belief that it can 

be of some value in planning and developing educational prograrns 

for Industrial Education teachers in Utah, the following topics 

of discussion appear to be in order: 

1. Do not teach students to convert from one system. of 

measurement to another; teach only metric measurement. 

The process of having to memorize conversion factors 

is time consuming, confusing, frightening, and un-

necessary. 

2. Provide simple measurement instrurnents to students, 

such as tape measures and rulers in metric units, 

Celsius thermometers, metric micrometers, and kilo

gram scales so that students are forced to make familiar 

measurements with Illetric scaled instruments. 

3. In the future, rnetric education will start in the ele

mentary grades, but until rnetric education has been a 

fact of life for a number of years, Industrial Education 

teachers will need to provid'e many students the necessary 



192 

instruction in the Metric System. 

4. A Metric _ Sy-stem information pr6g-ram should be _pre

pared for television broadcast, in order to aquaint the 

general puhlic with the Metric System and its implica-

tions. 

-5. Advantage should be taken of the effort that has been 

made by other states, educational systems, and private 

organizations in metric conversion. Most groups and 

agencies are willing to share what has been done in 

metric education; of course, this sharing must also 

occur within Utah as well. Duplication will be time-

consuming and extremely expensive. The coordination 

of such metric conver sion activities should be the 

responsibility of a Utah Metric Committee, with repre

sentation from education, industry, business, and the 

general public. This com.r:nittee should be tasked with 

the responsibility for coordinating all metric conversion 

activity in Utah, development of a state metric resources 

center, and provide technical direction and assistance 

to all sectors of the state concerning metric conversion. 

6. Most textbooks used by Industrial Education programs 

are written in Anglo-Saxon or Customary units of 

measurement. Until textbooks are eventually modified 



to the Metric System of measurement, Industrial 

Education teachers can and should work collectively 

with their specialty counterparts in developing units 

of instruction for their discipline. 
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7. The transition from the Anglo-Saxon system of measure

ment to the Metric System must be well planned, pro

fessionally coordinated, and adequately financed. 



194 

BIBLIOGRAPHY 

Articles and Periodicals 

Crouse, William H., and Donald L. Anglin, "The lInpact of 
Metrication on Automotive Education." Technical Education 
News, (March-April 1975), p. 3. 

Evans, Rupert N., "Three Approaches to Metrication for Teacher 
Trainers." School Shop, (April 1974), pp. 91-100. 

Hanson, Doris E., 1972. A Statement Presented for the American 
Horne Economics Association Before the United States Senate 
Commerce Committee, March 1. 

Helgren, Fred J. "Schools are Going Metric." The Arithm.etic 
Teacher, (April 1973), p. 266. 

Holt, Susan Fraker. "The United States and the Metric System." 
Federal Reserve Bank of Minneapolis, (June 1973), p. 6. 

Hopkins, Robert A., "California Directs Interstate Consortium 
on Metric Education." Am.erican Metric Journal, (Septem.ber / 
October 1974), pp. 6-13. 

King, Irv and Nancy Whitman, "Going Metric in Hawaii." The 
Arithmetic Teacher, (April 1973) p. 258. 

Mathieu, David. "Union's Letter to Congress. 11 Metric News, 
(March-April 1974), p. 27. 

Nelson, Orville, "Is Metric A Measure of Pain? 11 Industrial 
Arts and Vocational Education, (February 1972), p. 22. 

Oberlander, Oliver, "Let's Start Metrics Now. II School Shop, 
Vol. XXXI (June 1972), p. 26. 

Pokorney, Joseph L. "The International Metric System.. " 
Illinois Career Education Journal, (Spring 1973), p. 4. 

Spencer, Delay. "Utah Education Association (UEA) Teachers 
Give Metrics High Priority." UEA Action, (May 1975), p. 5 



195 

u.s. Metric Association Newsletter, Vol. 9. No.2, May 1974, 
p.2. 

U. S. Metric Association Newsletter, Vol. 9. No.3, August 1974, 
p. 6. 

U. S. Metric Association Newsletter, Vol. 9. No.4, November 
1974, p. 3. 

u.s. Metric Association Newsletter, Vol. 10. No.1, February 
1975, p. 3. 

U. S. Metric Association Newsletter, Vol. 10. No.2, May 1975, 
p.2. 

Public Documents 

U. S. Department of Commerce, A Metric America - A Decision 
Whose Time Has Corne, Washington, D.C. 

U. S. Department of Commerce, National Bureau of Standards, 
U. S. Metric Study Interim Report: Education. NBS Special 
Publication 345-6, Washington, D. C. 

Unpublished Material 

American Home Economics Association. "Resolution in Support 
of the Adoption and Use of the Metric Sys tern. II Arne rican 
Home Economics Association Annual Meeting 1967. 

Kruppa, Richard A. 1975. How to Implement the Metric System. 
A Technical Paper Presented to the American Industrial 
Arts Association Convention in Cincinnati, Ohio, March 1975. 

Rathbun, Donald L. Letter and Enclosure from American Vocational 
Association (AVA) Associate Director, (January 22, 1975) 

The National Education Association Briefing Memo, September 
1974. No.7. 

"Workshop in Metric Measure." The Herald Journal, May 28, 
1975. p. 4. 



196 

APPENDIX 



Appendix A 

Questionnaire Sent to Industrial 

Education Teachers 

197 



198 

Your name: ________________________________________________________________________ ___ 

(Optional: to be used for loHew-up information only) 

GRADE LEVEL/s THAT YOU TEACH: 6 7 8 9 10 11 12 13 14 IS 16 __ _ 
(Circle one or more levels) Other 

SUBJECTS THAT YOU TEACH: Primary Teaching Responsibility: ______ ~----
(Woods, Plastics, Auto etc.) 

Other Teaching Responsibility: _____________ _ 

DIRECTIONS: 
For items No. 6 and No.7, place a check mark in the appropriate boxes. 

For all other items, please circle the appropriate letter or letters. 

Place the completed questionnaire in the self-addressed envelope provided and 
return it immediately. THANK YOU. 

1. What is your opinion concerning the conversion to the predorninant use of the 
metric system in the United States? 

A. I strongly agree with the conversion. 
B. I agree with the conversion. 
C. I am undecided about the conversion. 
D. I disagree with the conversion. 
E. I strongly disagree with the conversion. 

2. How familiar are you with the following units of the metric system? (Please 
circle the most appropriate nurn.ber for each unit). 

3. 

A. Meter 4, 3 2 0 
B. Liter 4 3 2 0 
C. Kilogram 4 3 2 0 
D. Ampere 4 3 2 0 4 = TotaU y familiar 
E. Mole 4 3 2 0 0 = Not familiar 
F. Celsius 4 3 2 0 
G. Candela 4 3 2 0 
H. Second 4 3 2 0 

AT PRESENT, Students in my class require proficiency in the use of the 
following metric units. (Please circle one or more letters). 

A. Meter 
B. Liter 
C. Kilogram 
D. Ampere 
E. Mole 

F. Celsius 
G. Candela 
H. Second 
I. I teach classes that do not require 

the use of metric measurement. 
J. Not applicable 

4. IN THE FUTURE, Students in my clas s will require proficiency in the use of 
the following metric units. (Please circle one or more letters). 

A. Meter 
B. Liter 
c. Kilogram 
D. Ampere 
E. Mole 

F. Celsius 
G. Candela 
H. Second 
I. I teach classes that do not require 

the us e of metric measurement. 

5. U you plan to teach metric measurement in your classes, when would you start? 

A. I already teach metric measurement. 
B. During the school year starting in September 1975. 
C. During the school year starting in September 19760 
D. Sometime after 19760 
E. Undecided. 
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6. Which of the following sources of met:-ic information have been of value to you? 
(Please respond to both categories for each of the sources indicated below). 

As a Sourc e of Metric As a Source of General 
Teaching Inforlnation Metric Information 

SOURCE 4 3 2 1 0 4 3 2 1 

Newspapers 
Professional Education 

Journals 
Business and Industry 

Journals 
Il".dustrial Conferences 
Industrial Sponsored 

Workshops 
Educational In-service 

Workshops 
Government Publications 
Subject Area Textbooks 
Metric System Reference 

Books 
Curriculum Guides 
Other: 

---~ 

4 = OverwhelIning Value 
3 = Quite a bit of Value 
2 = Minimal Value 
1 = Of no Value 
0 = No Opinion 

7. Please indicate the influence of each of the following factors on metric 
conversion in your educational program.: (Please check the appropriate 
response). 

Serious Minimal Not a No 

0 

IOverwhelIning 
Problem Problem Problem Problem Problem Opinion 

Cost of new 
eQuipment 

Cost of converting 
existinR; eQuipment 

Cost of materials 
and supplies 

Cost of tools 

Opposition from 
parents 

Opposition from 
achninistra tor s 

Opposition from 
students 

Opposition from 
teachers 

Opposition from 
industry 

Opposition from 
advisory committee 

Lack of text books 
in metric units 

Lack of guidance 
from state dept. 
of education 

Lack of knowledge 
of the metric system 

OTHER: 

I 
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UTAH STATE UNIVERSITY· LOGAN . UTAH 8432 2 

COLLEGE OF ENGINEERING 

May 12, 1975 

Dear Colleague: 

The enclosed questionnaire is part of a state-wide effort to 
determine the status of metric education in Industrial Education 
Programs in Utah and to identify problem areas which might inhibit 
or prevent a coordinated educational effort. ~'1e would appreciate 
you immediate response to this survey so that planning for in-ser
vice or other educational activities might commence before the end 
of this school year. Your individual responses are necessary for 
program planning, so please return the completed questionnaire in 
the self addressed envelope prior to 20 May 1975. 

Thank you in advance for your assistance and cooperation. 

Enclosure 

Sincerely, 

Austin G. Loveless 
Professor 

Thomas J. Brames 
Graduate Assistant 
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CALIFORNIA STATE DEPARTMENT OF EDUCATION 
721 Capitol Mall, Sacramento, CA 95814 

No. 54 

Relnarks by WILSON RILES 
Superintendent of Public Instruction 
UCLA Metrics Conference 

Contact: Win Griffith 
(916) 445-4338 

LOS ANG ELES •••••••••• 

FOR RELEASE A T NOON 
Friday, September 7, 1973 

This week marks the beginning of school in most districts 
throughout California and the nation. 

The start of each school year is always a time of both re
flection and anticipation for me. Above all, it is a time when I 
consider the prospects of the child who is beginning school for 
the first time, the five -year old who is entering kindergarten. 

As an educator and as an elected state official, it is my 
duty to try to break away from the pressures and problems of 
each day to take a long view, to look ahead. As I visualize each 
new kindergarten student, I am concerned, of course, that he 
should have a good teacher right now, that his classrooITl should 
be well-equipped right now, that his school building is safe and 
spacious right now. But I also conteITlplate larger questions. 
What kind of individual will that child be thirteen years from now, 
as he graduates from high school? Will he be a truly educated 
individual, with the skills and knowledge to make it in a job or 
in college? Most important, will he be prepared to face confi
dently the society into which he will be thrust? 

It is difficult for me or for anyone to visualize clearly how 
this nation and society will be changed in thirteen years. We 
cannot peer that far into the future and know precisely the patterns 
and problenls of the nation's economy, its politics, its needs for 
different skills. 

But I am sure of one change. In thirteen years, I am con
vinced this nation will have gone metric. 

The child entering kindergarten this week must be prepared 
for a ITletric America. We in the schools must accelerate our 
efforts, our planning and our action now to assure that the 
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educational system will otic r effective instruction in ITletric s. 

If we do not, the schools will be caught short, and the child 
will be the big loser. As a citizen in the future, he will be 
unprepared or even incompetent to function in a ITletric Alllerica. 

If education evades the need to change over to llletrics, if 
the schools lag behind the general movement toward metrics in 
America, one consequence is inevitable. 

Thirteen years from now, we will be seeing newspaper 
headlines about "The Failure of the Schools." And I have no 
doubt that a book will emerge as a bestseller with the title: 
"WHY JOHNNY CAN'T MEASURE." 

I am personally cOITlmitted to an educational systelll that 
will fully prepare Johnny and Suzy for a metric America. 

As State Superintendent of Public Instruction in California, I 
am seeking a changeover to metric instruction in the schools, 
with all the careful planning that is necessary, but also as quickly 
as possible. 

The reasons for my commitment and effort are abundant, 
and compelling. 

First--whether anybody likes it or not--metrication is in
evitable in the United State s. The evidence of corning c onver sion 
is overwhelming. 

The United States is now the only major industrial nation 
clinging to the obsolete, customary system of measurements. We 
are in the company of only a handful of other non-metric nations, 
such as Barbados, Gambia, Muscat, Southern Yemen and Tonga. 
American industry recognizes the reality of the metric movement. 
Major segments of industry have already converted, and many 
ITlore corporations are adopting metric measurements each year. 
The Federal administration supports metrics, and Congres s is 
ITloving toward favorable action on legislation to make it official. 

The second major reason for my commitment to metrics is 
that it is a more efficient system than the one we use now. I 
believe it's high time that we rid ourselves of a system of mea
surements which originated, in part, on the basis of the distance-
called a "yard" - -from the nos e to the tip of the thumb of England's 
King Henry the First. Instead of the intricate maze of units in 
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the custoD1ary systeD1 of rrleaSureD1ents, the ll1etric systeD1 has 
three basic units - -ll1eter, liter and gralll- -and is based on the 
de cill1al sy stell1. 
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The third ll1aj or reas on for llly c oll1ll1itment is the benefit 
the children, the students will reap from the ll1etric system. 
Because if is more efficient as a system of ll1easurell1ents, ll1etrics 
is easier to learn. I liked this lilllerick, written by a teacher: 

"There once was a student named Peter 
Who asked, 'Why use ll1eter and liter?' 
But when he found out 
He let out a shout, 
'Cause ll1eter and liter are neater! "' 

I also feel strongly that the schools ll1ust lead--and not lag-
in the movement toward ll1etrication. The proc es s of c onver s ion 
is much ll10re sll100th and much less costly when education changes 
over early. In England, the schools got off to a slow start in 
lTIetrics instruction; that country's transition encountered D1any 
probleD1s and much confusion as a result. By contrast, Australia's 
schools were in the forefront of the conversion to rnetrics; the 
result is a much D10re orderly and successful transition in that 
country. 

While the United States is lagging far behind the rest of the 
world in the metrication D1oveD1ent, California is regarded as 
being ahead of ll10st other states within the nation. 

Last April, after working closely with the California Metric 
COlllll1ittee for ll10re than a year, I publicly announced llly cOlllll1it
ll1ent to ll1etrication and ll1y recolllll1endations to prepare the 
state's schools and teachers for llletric instruction. 

The reaction was interesting- -and encouraging. Despite the 
warnings of SOllle advisers to llle, there was no ground swell of 
opposition to ll1etrics froD1 teachers, parents or the public at 
large. Alll10st all of the newspapers expressing editorial opinion 
on the subj ect strongly endorsed our recolllll1endations for llletric 
instruction in the schools. The ll1ail we received in the Departlllent 
of Education was overwhellllingly favorable to llletrication. 

The letters did, of course, reveal a wide range of view
points. SOll1e of the supporting letter writers, I lllust adll1it, 
overreacted to D1y public announceD1ent, assuming that Wilson Riles 
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had nladc a unilateral decision, snapped his fingers and instantly 
established metric instruction in all the schools. One supporter, 
in fact, so optimistically interpreted my remarks and involvement 
that he wrote to order a copy of a book titled, "Metric System. 
for Vocational Students by Wilson Riles"--which is non-existent. 

At the other end of the spectrum. of opinion, a woman wrote 
to deplore m.y recommendations for conversion to metrics. This 
was, she wrote, "a part of a conspiracy to brainwash the children 
to favor COlTIll1unism." Fortunately, her view and other opposition 
was a minuscule rninority of the citizens who expressed themselves 
on the subject of metrics. 

Educational organizations are alll10st unanimous in their 
support of metrication, both nationally and within California. 
Here is just a very partial listing of organization support: 

The California Teachers As sociation, the California Inter
Science Council, the California Mathematic s Council, the National 
Education Association, the National Association of Secondary 
School Principals, the National Council of Teachers of Mathernatics, 
the Council for Exceptional Children, the Association of American 
Colleges, the Association of Classroom Teachers, the National 
Science Teachers Association the American Society for Engineer
ing Education, the Association for Educational Communications 
and Technology, the National Congress of Parents and Teachers. 

The support is impressive, but we ITlust be realistic and 
practical about some of the barriers on the road to metrication. 

More than 400 years ago Niccol~ Machiavelli wrote that 
nothing is more difficult than to change an established system. 
It seems to be a part of human nature to cling to habit, to resist 
change. 

I do not expect significant opposition to ITletric instruction in 
the schools. But we ITlust realize that there may be an inclination 
to procrastinate on the planning, to delay action, to wait for others 
to take the lead. 

I believe that California should take the lead toward ITletrication 
In AITlerica. I believe that the schools should be in the forefront 
of the ITletrication movement. 

That is why I ITlade these recommendations to the State Board 
of Education in the spring: 
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First, endorsement of pending legislation to provide funds 
to train teams of teacher -trainers in TI1etrics. 

Second, action by the State Curriculum and SuppleTI1ental 
Materials ComTI1ission to plan for TI1etrics textbooks by 1976. 

Third, support for colleges and universities to move to 
metric s in the training and education of new teacher s. 
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There is another area of effort I have also eTI1phasized. I 
aTI1 not worried about the ability of children to learn llletrics with 
ease. But fhose of us who are older - -parents and citizens - -will 
face a tougher adjustlllent. Our adult education system and the 
conununications media will have to be involved in the effort to 
help the public learn to "think metric. If 

It is true that there has been no significant, outright 
opposition to these recommendations. What concerns me is the 
lack of response by some groups and the tentative skepticism 
expressed by some individuals about metrics. 

The State Board of Education did refer the matter of text
book conversion to the State Curricululll Commission, and that 
group will take up the is sue at its meeting next month. 

But the State Legislature defeated the bill to provide in
service training funds for teachers in ll1etric s. 

The Departll1ent of Education is working to develop plans 
for such training through its existing staff and resources. We 
will also pursue other, related projects. Vocational education 
and home econolllics classes, in particular, will need special 
help which we will provide. 

All of us must be alert to the hUlllan resistance to change 
and to the latent skepticislll of SOll1e citizens toward metrication. 

The skeptic is likely to say that California and its schools 
should wait until Congress acts on legislation establishing the 
policy that metrics should be the predominant systell1 of ll1easure
ment wi thin ten yea r s • 

My response is that all reliable reports indicate Congress 
will act on the legislation soon. Also, All1erican industry has not 
waited for Congres s to act, nor should California and its schools. 
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The skeptic is inclined to say that we - -and the students -
will be stuck out on a limb if education moves to metrics now and 
the nation does not keep moving to metrics in corning years. 

My response is that California and its students will be out 
of it- -period- -if we do not plan carefully and act urgently now to 
prepare for inevitable metrication. 

The skeptic might say that there is no "proof" that the 
metric ITloveITlent is strong and gaining momentum. One man 
argued to me that everybody was excited about the new language 
of Esperanto thirty years ago and that if we'd converted to 
Esperanto in the schools, our graduates would be stuck with it 
today. 

My response is the Esperanto was never firmly established 
anywhere in the world, and that metrics is ~ the dominant 
system of measurement in all but a few small nations and the 
United States. 

I conclude by conunending the spons ors of this conference 
and all of you in attendance here. This meeting is a step in 
the right direction in our effort to prepare the nation, California -
and Johnny- -for a metric world. 

I pledge that I will continue my commitment to take all the 
steps necessary to assure that th.e children who began school this 
week will be well prepared for a metric America by the time 
they are graduated from high school. 

We can1t let them down. 

Thank you. 
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