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ABSTRACT 

The purpose of this study was to ascertain variations from two 
methods of teaching the metric system to junior high students in 
Manhattan, Montana. Four experimental groups were picked. Two were 
taught the metric system from a modern approach and the other two 
were taught using the traditional method in a time span of three 
weeks. The population consisted of all junior high students and were 
divided proportionately according to age, sex ratio, ability, and 
social acceptance in order to insure proper representation. 

The Scott Foresman Testing Battery, which consists of a pre-test, 
section tests, and a post-test, was used as a tool for all test 
procedures. Pre-testing started in November for the 7th graders and 
January for the 8th graders. Each battery consisted of questions 
obtained from the particular unit and measured achievement in that 
area. To determine strongest and weakest performances and to interpret 
data with accuracy, raw scores were totaled, transcribed onto a work¬ 
sheet, and subjected to hand calculated analysis. Since this study 
was concerned with comparative mean differences, the t-test statistic 
was judged to be the most appropriate statistic to be used in the data 
analysis. 

The calculated means, standard deviation, and t-tests were 
tabulated for each of the tests given to demonstrate comparisons 
of significance beyond the .05 level. All test comparisons employed 
in this study showed one out of the ten with a significance difference. 
Therefore, this study demonstrates no significant difference in 
teaching the metric system by the modern or traditional method. 



Chapter 1 

INTRODUCTION 

Introduction 

The sweeping changes wrought by curricular revision in mathe¬ 

matics and science in recent years are an important part of education. 

This movement in education gives promise of providing intellectual 

security for our children in the world of the future. One area of 

revision is in measurement. 

Most of the schools in the United States offer some instruction 

of the metric system in their curriculum, but a complete change from 

the English system to the metric system is inevitable. The edu¬ 

cational trend which is to follow is best expressed by G. Vervoort, 

an educator from Canada: 

"The Government believes that adoption of the metric 
system of measurement is ultimately inevitable-and-desirable- 
for Canada. It would view with concern North America re¬ 
maining as an inch-pound island in an otherwise metric 
world - a position which would be in conflict with Canadian 
industry and trade interest and commercial policy objectives. 
The Government believes that the goal is clear, the problem 
lies in determining how to reach this goal so as to ensure 
the benefits with a minimum of cost" (Vervoort, 1973). 

This educational question (How to best teach the metric system?) 

sets forth stronger foundations for the foregoing research study. 
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Statement of the Problem 

The problem of this study will be to compare, by pre- and post¬ 

testing of selected groups of junior high students at Manhattan, 

Montana, in the 1975-1976 school year, the achievement in mathematics 

that result from traditional teaching and modern teaching of the 

metric system. 

Contribution to Educational Theory 

This study is important because of the accelerating advancement 

of the metric system in our society. In the world of the future, 

people will be using the metric system as often as they do the English 

system in present day living (Beverly, 1971). 

The responsibility of teaching the metric system will be or is 

on the shoulders of education; therefore, education should strive for 

the best possible method of teaching this concept. The purpose of 

this study will be to enlighten educators on two different methods of 

teaching the metric system. The two methods that are to be discussed 

in this paper are the traditional and the modern. 

The results of this research will contribute to the understanding 

and importance of the metric system. Also, it will give the pros and 

cons of the two different methods of teaching used in this research. 
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General Questions 

Will there be a difference in the development between the 

traditional method and the modern method? 

Will there be a difference in the achievement results between 

the traditional method and the modern method? 

Will selectively directed teaching conditions influence learning 

with respect to the metric system? 

Will there exist a natural tendency to not appreciate the metric 

system, and will it diminish as learning becomes apparent? 

General Procedure 

The options for testing the achievr:.aent in this research study 

are almost unlimited. The measurement chosen for this study will be 

based on the Scott Foresman Series Test, copyrighted 1975, which is 

the only one available. This testing battery is taken directly from 

the text and will follow the same teaching pattern throughout the 

entire year. There will be pre- and post-testing through each concept 

and a final test when all the material has been covered. 

The setting of this study shall take place in the school year 

1975-1976, in Manhattan, Montana. The population shall consist of 

four mathematics classes of junior high students of relatively 

comparable age, sex ratio, and ability. Each of these two groups will 

be scheduled into mathematics curriculums set up for the entire school 
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year. Two groups, one seventh and one eighth, will learn the metric 

system by use of the traditional method. The other two groups, one 

seventh and one eighth, will be taught the metric system by using 

the modern method approach. After and during the course work, tests 

will be administered to all groups of students. Variations of these 

testing results will serve as the basis upon which these research 

findings will be calculated. 

Limitations and/or Delimitations 

The common phrase, characteristics of a junior high adolescent, 

presents a limiting factor. Obsession with the stress of accelerating 

physical and emotional growth may occur because of pressure from peer 

groups, lack of a fully formed self concept, and personal involvement 

with conviction and values. 

Other limitations enter this study with regard to the population’s 

present knowledge of the metric system. We will assume most students 

that have attended Manhattan High School system have not been intro¬ 

duced to the metric system. Therefore, the subject will be a new one 

to this population. A limiting factor may occur where a random number 

of the population have had experience with the metric system. This 

could occur through transfer students, individual reading, science 

classes, learning at home, or learning from past experiences. 

The teaching of the metric system is relatively new in the public 

schools. Therefore, there is a limitation on the amount of research 
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that has been published for review. Although research is going on 

in this field, it is not readily available to the concerned public. 

A relatively small population consisting of four junior high 

mathematics classes and a time span of several weeks present 

delimitations on this study. 

Also a delimiting factor of this study will be the ability in 

which the researcher can teach both methods without showing any bias. 

This must be done consistently throughout this study. 

Definitions 

For greater understanding of this study definitive explanations 

of the terminology used is needed. The following lists the terminology 

used are needed. The following lists the terminology the researcher 

deemed deserving of an explanation. 

Metric System. According to the dictionary of education (Good, 

1973) the metric system is: 

- system of weights and measures based on units of 
ten, designed by the French Academy of Science and adopted 
by the Constituent Assembly of France near the beginning of 
the French Revolution; the basic unit is the meter (approxi¬ 
mately 39.37 inches) and other units such as the gram and 
liter are defined in the terms of that. 

English System. The English system is a system of weights and 

measures based on objectives in the immediate environment, designed 

by the English; each standard was invented as was needed during that 
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period, the basic units are the inch, feet, yard, mile, ounce, pound, 

pint, quart, and gallon. 

Tradition Method of Teaching. Tradition Method of Teaching the 

metric system in this research study will represent the method in 

which the conversion will take place first. That is to say, the 

metric system will be converted to the English system immediately 

when undergoing course work. This method was used in the early stages 

of teac hing the metric system - in the 1940*3 until the present time. 

Modem Method of Teaching. Modern method of teaching the metric 

system in this research study will deal with the approaches found in 

Houghton-Mifflin, Science Research Associates (SRA), Ginn, and Scott 

Foresman mathematics text books. All these series have been reviewed 

by the researcher and all were copyrighted in 1975. The approach used 

in this method is to teach the metric system separately from the 

English system. After a basic understanding of each subject is learned, 

the students will be encouraged to convert. 

Junior High Adolescent. A junior high adolescent confronting 

the physical and psychological aspect of puberty is a young growing 

person. He is confronted with questions on philosophy, morality, and 

idealogy, because of his lack of readiness for work, acceptance of 

others, question of identity and also on self-definition. Erik 
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Erkison, however, identifies adolescent as a youth experiencing a 

"psycho-social moratorium," in dire need for freedom, personal growth 

and exploration. 

Summary 

To become aware of the importance in the understanding of the 

metric system is a prime educational concern of society. This 

concern is the motivational factor of this research problem. In 

researching the possibilities of this educational concern, the 

determined scope of the tested population, operational conditions, 

and the characteristic nature of the topic researched, will present 

some limitational aspects. 

It is the outlook of the researcher that foregoing development 

of the ascribed procedures will prove to be a suitable, useful guide 

in the field of education, and a stimilus for further research. 



Chapter II 

REVIEW OF RELATED LITERATURE 

Introduction 

The organized data in this chapter will give the reader an 

understanding on why the metric system should be taught in our public 

school. To aid the reader in the background of the metric system, 

there is a historical development and a series of research studies 

in the field. There will be discussion on the teacher-student 

problems and the findings when teaching the system. Further com¬ 

parisons and recommendations will be made on the bases of these 

findings in subsequent chapters. 

Why Change to the Metric System? 

There is much discussion today concerning change from the 

traditional customary system of measurement (the foot and pound) to 

the metric system, of measurement (the meter* and kilogram). American 

industry is already making use of the metric system, and it is rapidly 

increasing all over the United States. Industry is doing so because 

of its findings that increased metric usage is in its best interests, 

*The spelling of "meter" has not been officially decided. Many 
people advocate the use of "metre" in accordance with international 
standards. The " -er" form will be used in this research since it 
is the form most commonly used in this country. 
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and in the best interest of our country. 

As shown on the map on page 9, every industrial nation on earth 

except the United States has officially adopted or committed itself 

to the use of the metric system. It is apparent that the metric 

measurements and the metric languages will be increasingly important 

to each of us, whether or not Congress enacts additional metric 

legislation. Consequently, it is to our advantage to learn the metric 

language, and how to use it. 

Present difficulties using the English system are apparent 

immediately in intermediate mathematics. Example: A 28 inch bicycle 

wheel rotates two times per second. Find its speed in miles per hour. 

The first difficulty, deciding whether to divide or multiply, seemed 

to call for a variety of intuitive approaches. If the teacher watched 

individuals and let them vocalize their thought processes, the most 

common approach would be to complete each operation before going on 

to the next step. Thus students quickly arrived at the second 

difficulty, becoming involved with even more computation with fractions. 

The easy way to set up the problem is creating the whole equation at 

once thus: 28 X 22/7 X 2 X 60 X 60 
12 X 5280 

In that equation one can find (2) 60*s and a 5280 that would not be 

necessary when using the metric system. 

Why go metric? Mathematics and Science isn’t the only reason to 
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go metric. The following is a list of reasons from the Metric 

Conversion Act of 1973 (U.S. Congress, 1973). 

1) The United States is the only industrially developed 

nation which has not gone metrication. 

2) United States can change over to the metric system at a 

relatively low cost. 

3) It would enhance our position in world trade. 

4) It would create more jobs. 

5) Benefits of conversion would offset the cost of conversion. 

6) Conversion would be a stimulus to the economy. 

7) Conversion would help international communication. 

8) Parts of our country are already using the metric system. 

9) The metric system is an easy system. 

10) The United States was one of the original signatories to 

the convention of the Meter (20 Stat. 709), which established 

the General Conference of Weights and Measures and the 

International Committee of Weights and Measures. 

Everyone must be conscious of the difference in tone and feeling 

between the current movement toward the adoption of the metric system. 

The same movement is e;:,; ;essed at frequent intervals since the adminis 

tration of George Washington. It was always a good idea. Today it is 

an idea whose time has come. It is important, now, to take a hard 

look at how to make the conversion in education. 

Historical Steps towards Metrication (Snydam, Marlyn et al., 1974) 

1670 Gabriel Mmton (a Lyons vicar generally regarded as the 
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founder of the metric system) proposed a decimal system of 
weights and measures, defining its basic unit of length of 
a great circle of the earth- 

1740 Preliminary calculations were made with a provisional form 
of a meter. 

1790 A metric system for measurement was developed by the French 
Academy. The need for a uniform system of weights and 
measures was noted and discussed in the U.S. Congress, but 
no action was taken. 

1795 France officially adopted a decimal system of measurement. 

1798 A meeting was held in Paris to disseminate information 
about the metric system. 

1799 The provisional meter and kilogram were replaced by newly 
established standards. 

1821 A document was issued by John Quincy Adams exhaustively 
listing the advantages and disadvantages of both English 
and the metric systems; Adams concluded that "The time 
was not right." 

1840 France made use of the metric system compulsory. 

1866 Legislation made it "Lawful throughout the U.S. to employ 
the weights and measures of the metric system." The 
system was not made mandatory, although this was anticipated. 

1875 The "Treaty of the Meter," setting up well - defined metric 
standards for length and mass, was signed in Paris by seven¬ 
teen nations, including the U.S. International Bureau of 
Weights and Measures was established. 

1880 Most of Europe and South America had gone metric. 

1890 The U.S. received prototype meters and kilogram. 

1893 The metric prototypes were declared by the Superintendent 
of Weights and Measures to be the "fundamental standards" 
for the U.S.: other measures were defined in terms of the 
standard meter and kilogram. (Thus, the yard is legally 
defined as a fractional part of a kilogram.) 
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1918- 
1929 

Approximately forty bills on metrication were introduced in 
Congress — but no action was taken. 

1959 Customary units were officially defined in terms of metric 
units. 

1960 The meter was redefined in terms of a wavelength of light. 
The modernized metric system, the International System of 
Units (Systeme International d'Unites), referred to as SI, 
was established. 

1965 Great Britian announced its intention to convert to the 
metric system. 

1968 The U.S. Congress directed the Secretary of Commerce to 
undertake the three-year U.S. Metric Study, to evaluate 
the impact of the metric trend, and to consider alternatives 
for national policy. 

1971 As a result of the Metric Study, it was recommended that 
the U.S. change to predominant use of the metric system 
through a coordinated national program. 

1972 The Metric Conversion Act was passed by the senate, but no 
action was taken by the House. (This means that new action 
will be required by Congress.) 

1973 Metric Conversion Act of 1973. (Again no action was taken.) 

1975 Metric Conversion Act of 1975. (Plans to be introduced.) 

Research Studies in Metric Education 

A descriptive study of the performance of 368 public elementary 

school teachers and 96 college juniors majoring in elementary education 

was made by Clyde Corle in 1963. His conclusion in the study was as 

follows (Corle, 1963): 

Teacher's estimates of quantity, as well as those of college 
stv.dents, seemed to be more accurate than a junior high study 
in earlier study; teachers and college students averaged about 
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60 percent error using both English and the metric system; 
teachers were no more accurate in estimating quantity than 
college students; the greatest inadequacy in measurement 
occurred in estimating cubic contents of a basketball; and 
teachers were not superior to college students in the ability 
to estimate quantity. 

This may suggest that teachers do not make any special effort to 

utilize these skills in their teaching. Corle also pointed out that 

if this is true, it may explain some of the difficulty pupils have in 

appraising quantitative values. 

Most of the schools in the United States today have adopted a 

contemporary mathematics program. Friebal, in 1965, made a study to 

assess the effectiveness of the instruction using modern school 

mathematics materials. His subjects were seventh-grade pupils of 

a Northern California junior high school. A sample of 185 students 

was drawn for random assignment to experimental and control 

traditional group. Based on the findings of his investigation in the 

area of measurement, he made the following conclusion (Friebal,1969). 

Modern School Mathematics was more effective, and not only 
does this instruction promote high achievement on group tests 
of skills and understanding of the topic of measurement, but 
the processes demonstrated by modem mathematics students are 
more often superior than those of traditionally - instructed 
students. 

In 1967, Polzin conducted a descriptive analysis of the teaching 

of the metric system in the secondary schools of Washoe County, 

Nevada. 
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Conclusions were drawn on the basis of each problem (Polzin, 

1969): 

1) The number of mathematics classes in which the metric ' 
system is taught and the average number of hours the metric 
system is taught in these classes. 

- The metric system is taught in 28 percent of the classes 
an average of 6.8 hours. 

2) Teacher evaluation of the basic materials provided to teach 
the metric system. 

- The three basic materials used were evaluated adequate 
by teachers. 

3) The methods used to teach the metric system. 

- In order of usage: discussion, project, problem solving, 
demonstration, and self instruction material. 

4) The reasons for teaching the metric system. 

- As preparation for future learning and part of the 
course work for science and mathematics. 

In conclusion, the researcher would like to generalize the 

findings that were made in his subject related research. The following 

are these findings: 

- relatively few studies have been made. 

- students have an inadequate knowledge of the metric system. 

- students and teachers have difficulty with measurement, metric 
or otherwise. 

- the metric system should be taught at all levels and English 
system emphasized. 

- modem instruction is superior to traditional instruction in 
the area of measurement. 
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Teaching the System 

While Calvin Grieder (1971), in Nations Schools, urges us all 

to start teaching metric in all grades and says that postponement 

will increase both difficulty and costs, he calls it an "unpopular 

cause" and makes the public relations error very common in articles 

on metrics. He stresses the awkwardness of conversion relations 

such as 39.37 inches = 1 meter or .62137 mile = k kilometer and 

1.0567 qt. = 1 liter. 

Today, the cause is no longer unpopular in industrial circles. 

Representative George P. Miller of California was quoted as saying 

converts have been many, including "a machinery manufacturer who once 

asked me why I wanted to upset the applecart with those foreign meters." 

Since then he has got a lot of foreign orders and has to use two 

standards in his factory. The last time I saw him, he demanded "when 

are we going to switch to the metric system? Thatfs what the country 

needs" (Manchester, 1972). 

Secretary Ripley of the Smithsonian Institute says in the 

September .1972 Smithsonian: "If we are ever going to adopt the metric 

system, let us get on with it" (Ripley, 1972). Most everyone who has 

developed an understanding of the metric system agrees with Secretary 

Ripley, but what approach should education pursue? 

There are two types of approaches that are the most frequently 

used - the traditional and the modern approach. The traditional 
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approach has been happening since the late 1950’s. It deals with the 

conversion between the English system and metric system first and then 

branches off into each respective system. The modern approach has no 

conversions until the upper grades. The two systems are taught 

separately. 

Beverly Crane recommends what she terms as painless lesions in 

elementary grades. For these grades, she suggests introducing both 

"systems” in one month, doing the metric system first, and using no 

conversions from system to system. She gives a good example of the 

modern method of teaching the metric system (Crane, 1971). 

Summary 

This literary review has unfolded and identified some of the 

findings involving the metric system. This was done by citing 

views, studies, and research results with facts of past and present 

strategies that have been undertaken. The researcher has intended 

that the literature presented in this chapter will have given the 

reader a sufficient background to find significance in subsequent 

chapters; to realize the need for the metric system; and, to become 

aware that the system must be taught in order to have a better 

understanding of measurement. 



Chapter III 

PROCEDURES 

Introduction 

This study shall be designed to analyze, by pre- and post¬ 

testing, variance in achievement that occurs between four selected 

groups of junior high students of Manhattan, Montana. Two classes 

will be taught the metric system using the traditional method and 
/ 

the other two classes using the modern method. 

The purpose of this chapter will be to set up the organizational 

pattern of treatment and procedures that will be followed in deter¬ 

mining these variances. This description shall include a comprehensive 

background of the teaching methods and testing measures to be utilized, 

as well as a format for collecting, organizing, and analyzing data 

from the population. After making further definitions of the popu¬ 

lation upon which these procedures shall hinge, the pending questions 

of this problem will be translated into statistical and alternative 

hypotheses that will be libel to the systematic treatment. 

Population Description and Sampling Procedure 

The population to be involved in this study shall be made up of 

all the students in the seventh and eighth grade classes at Manhattan, 

Montana. The two respective classes of seventh and eighth graders 
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will be divided into two different groups (7a - 7b and 8a and 8b). 

They will be divided to insure a balance in equivalent ranges of 

age, IQ, sex ratio, and socio-economic background. 7b and 8a will 

be taught the metric system by using the traditional method of 

teaching and 7a and 8b will be taught using the modern method. 

Definitions of Treatments 

Compatibility and rapport of faculty and administration person¬ 

nel, in Manhattan Junior High School, is excellent in the present 

system. The atmosphere creates a subduing control upon the psycho¬ 

logical stress of the adolescent population, as well as the flexibility 

of operating on the professional level. These main points make this 

situation suitable for the foregoing study. 

The educational philosophy of teaching the metric system by 

using the traditional method will be in line with the math series 

MHoughton-Mifflin" (1970). In this test the conversion from English 

to the metric system is the first objective. Therefore, classes 7b 

and 8a will follow this philosophy but will be in the Scott Foresman 

text. That is to say, in every lesson these students encounter, they 

will be converting measurement to the English system first and then 

working the problem. 

Conversely, the educational philosophy of teaching the metric 

system using the modern approach will follow the ideas of Scott 
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Foresman, Ginn, Houghton-Mifflin, and SRA, all copyrighted in 1975. 

In these texts, the approach is to keep the English system and the 

metric system completely separate. After the subject has been 

introduced and apparent learning has taken place, the instructor can 

and will convert from the metric to the English system. 

The population will be broken down into four respective groups 

as shown in the chart: 

7th grade 

8th grade 

Traditional 

7b 

8a 

Modern 

7a 

8b 

There is a six period day at Manhattan Junior High and the four 

classes will be taught back to back as illustrated below: 

8:45-9:37 „ Shop - Home Ec. - Study Hall 

9:40 - 10:45 8a Math (Traditional) 

10:50 - 11:55 8b Math (Modem) 

Noon 

12:45-1:40 P.E. - Music - Art 

1:45-2:42 7b Math (Traditional) 

2:47-3:45 7a Math (Modern) 

All four classes will be on the Scott Foresman Series the entire 

year. The eighth grade will reach the metric system in Chapter 6 and 

the seventh grade will have it in Chapter 4. Before each chapter 

there is a pre-test. This test will be used before covering each 



21 

chapter including the chapter on the metric system. Careful effort 

will be made to motivate the students to perform at their best during 

the administration of all tests. 

Method of Collecting Data 

Scott Foresman Series created and assembled five batteries of 

tests. These batteries are the pre- and post-tests for both grade 

levels, section test (4-1), (4-2), (4-3) for the seventh and (6-1), 

(6-2), (6-3) for the eighth grade. The types of tasks or activities 

chosen for the test were those that could be most easily and eco¬ 

nomically administered and scored, and that, according to research 

conducted by the Scott Foresman Company, have stood best the tests of 

reliability and validity. Data collection for this measurement will 

be made by the administration of these tests. 

The pre-test consists of four parts and requires 40 minutes. 

Each task will inform the instructor of the students mathematical 

capabilities to advance into the metric system chapter. The four 

parts will include: multiplying and dividing two digit numbers; 

working with powers of ten; movement of the decimals; and terms such 

as length, weight, volume, and mass. 

The section test (4-1), (4-2), (4-3) for the seventh grade only 

include several different parts. These parts are listed with their 

respective section test below: 
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(4-1) - Meter, centimeter, millimeter, and kilometer 
- Estimating and measuring length 
- Equal metric units of length 
- Equal metric units of area 

(4-2) - Metric units of area and volume 
- Liter and milliliter 
- Finding the volume of irregular objects 

(4-3) - Metric units of mass’ 
- Temperature; Celsius and Kelvin 
- Relationships among the metric units 

The section test (6-1), (6-2), (6-3) for the eighth grade consists 

of three parts also. They are listed below: 

(6-1) - Metric units of length, area, and volume 
- Liter and milliliter 

(6-2) - Metric units of mass 
- Relationship among the metric units 
- Prefixes in the metric system 

(6-3) - Careers 
- Precision 
- Significant digits 
- Significant digits in computation 

The post or final test will be composed of a sample from the 

respective section tests. It will have a maximum time limit of 45 

minutes. The administration of the final test will occur after the 

completion of the final chapter. 

In devising the scoring procedure an effort will be made to 

evaluate the responses as simply and as economically as possible 

without sacrificing any of the essence of the records. A direction^ 

manual scoring guide accompanies each battery describing in detail 
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how each test is to be given and scored. 

Reliability 

Scott Foresman Series Tests attempts to measure the progress of 

the student in each respective chapter. Because emotional, physical, 
I 

motivational and mental factors affect learning measurement, it 

should not be assumed that the testing battery is unreliable or lacking 

in usefulness. But, the very fact that testing instruments are 

research studies, like this one, the researcher shall appempt to 

assess the influences of teaching methods on the metric system. 

The consistency and stability of these tests has been studied. 

One such study was done by Dr. Irvin E. Vance in Newton, Massachusetts 

and another by L. Carey Bolster in Towson, Maryland. The following 

chart records the product moment coefficients of correlation between 

scores. 

Newton Towson 

Pre-test .88 .86 
(4-1) (4-2) (4-3) X = .83 X = .83 
(6-1) (6-2) (6-3) X = .84 X = .87 
Final test .91 .85 

These correlations are the basis for the reliability of this 

research study. 

Validity 
i 

To insure validity the researcher will be using face or content 

validity. These three authorities: 
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Viggo P. Hansen 
Professor of Mathematics Education 
California State University 
Northridge, California 

Joan E. Kirkpatrick 
Associate Professor of Elementary Education 
University of Alberta 
Edmonton, Alberta, Canada 

Harold C. Trimble 
Professor of Education 
Ohio State University 
Columbus, Ohio 

plus others have made favorable comments in support of using the 

Scott Foresman testing battery. All three stated that this testing 

battery has proven to have reliability, which was tested, and has 

content validity in accordance with the age level being tested. 

Method of Organizing Data 

A table of scores of each test shall be hand-tabulated for each 

student showing a combined test score. This scoring will be summarized 

in an overall scoring sheet showing all scores. The raw scores from 

each test will then be converted to a t-test. The individual raw 

scores will be recorded on a composite class record sheet for greater 

facility in future analysis. The use of. a t-test will make it easier 

for the researcher to determine the individual^ strongest and weakest 

performance and to make comparison interpretations with the other class 

members. Also, these scores will be compared to the normal distribution 

which accompanies each testing battery. 
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General Questions 

Will there be a difference in the development between the 

traditional method and the modern method? 

Will there be a difference in the achievement results between 

the traditional and the modern method? 

Will selectively directed teaching conditions influence learning 

with respect to the metric system? 

Will there exist a natural tendency to not appreciate the metric 

system and will it diminish as learning becomes apparent? 

Statistical Hypotheses 

To facilitate this study to systematic testing, the proposed 

questions of the research will be translated into suitable hypotheses. 

HQ - There will be no significant difference between the following 

groups in teaching the metric system in the traditional or modem 

manner. 

Modern Traditional 

(a) 7a & 7b 
(b) 7a & 7b 
(c) 7a & 7b 
(d) 8b & 8a 
(e) 8b & 8a 
(f) 8b & 8a 

Post-test 
Pre-test 
Combined section tests 
Post-test 

Pre-test 
Combined section tests 

- The modern method of teaching the metric system will show 

an advantage of a significant difference in the following groups: 
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Modern Traditional 

(a) 7a & 7b Pre-test 
(b) 7a & 7b Combined section tests 
(c) 7a & 7b Post-test 
(d) 8b & 8a Pre-test 
(e) 8b & 8a Combined section tests 

(f) 8b Sc 8a Post-test 

Analysis of Data 

Using the normal distribution that accompanies the test, the raw 

score will be hand-tabulated into a t-test. The individual raw score 

will be categorized on the scoring worksheet. 

The investigator will test the hypotheses and identify differences 

in the organized data by using the t-test. Summary tables will be 

included in this study to report distributions of response and fre¬ 

quency tables will be used whenever necessary. To report the 

significant levels, the researcher will use .05 because it is a 

common level at which to check relationships and significances with 

this type of study. An electronic calculator will be used for 

computation to minimize error. 

Precautions Taken for Accuracy 

Before test administration, the administrator will acquaint 

himself with the testing battery. The prescription in the testing 

manual will be followed during each administration. Hand calculators 

will aid in compiling data in this study. 
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To precaution against misunderstanding or misuse of this testing• 

battery, the researcher wishes to emphasize that these findings will 

not be able to manifest a totality of the infinite variety created 

with the two methods used in this study. These test scores, however, 

can help teachers and counselors compare the two teaching methods. 

Summary 

Two populations of junior high mathematics students from 

Manhattan, Montana will comprise the experimental groups. One will 

be taught the metric system by the traditional method, and the other 

population will use the modern method of teaching. Using the Scott 

Foresman testing series, pre- and post-testing will be administered 

within a time span of several weeks to each population to determina 

development in achievement. Reliability and content validity of 

this testing battery have been reported in this chapter to insure 

its feasibility. 

Raw Score response variations shall be transcribed into a 

t-test for analysis. 



Chapter IV 

DESCRIPTION OF THE DATA 

The purpose of this study was to analyze, by pre- and post¬ 

testing, variance in achievement that may occur between four selected 

groups of junior high students of Manhattan, Montana. Two classes 

were taught the metric system using the traditional method and the 

other two classes using the modern method. 

The purpose of this chapter will be to set up the description of 

the data to formulate variances. This description shall include the 

results of each test given, the time it was administrated and com¬ 

parison results. 

The Scott Foresman Series Testing Battery was used as a tool 

for all the tests given. The tests and time of administration given 

to all four groups were as follows: 

The pre-test for both 7th and 8th grade groups consisted of 

four parts and required 40 minutes. The four parts included: 

multiplying and dividing two digit numbers; working with powers 

of ten; movement of the decimals; and terms such as length, weight. 

7th Grade 8th Grade 

Pre-test 11/17/75 
(4-1) 11/20/75 
(4-2) 11/25/75 
(4-3) 11/28/75 
Post-test 12/3/75 

Pre-test 1/29/76 
(6-1) 2/3/76 
(6-2) 2/6/76 
(6-3) 2/11/76 
Post-test 2/13/76 
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volume, and mass. Table 1 shows pre-test data taken from the 

calculated result of the Scott Foresman testing battery. 

The number of degrees of freedom used in this study is 16 + 17 - 

2 = 31. For degrees of freedom a "t" equals 1.696 is required for a 

significance at the .05 level. 

TABLE 1 - Pre-test. MEAN, STANDARD DEVIATIONS AND T-TEST FOR MODERN 
AND TRADITIONAL GROUPS, FOR THE PRE-TEST ON THE METRIC 
SYSTEM. 

Modern 7a & 8b Traditional 7b & 8a 
N Mean SD N Mean SD iij.it 

7th grade 16 84 14.76 17 80 13.21 .82 
8th grade 17 69 11.55 18 68 14.76 .22 

^Indicates significance beyond .05 level. 

Table 1 demonstrates a preliminary absence of significant 

deviation of metric skills between the modern and traditional groups 

at the pre-testing stage. This absence of a significant deviation 

rejects the H^ of (a) and (d) on Pages 24 and 25 and retains the null 

hypotheses of Hq. This condition sets a level starting point upon 

which any deviation in metric development under the diverse teaching 

of the two methods can be ascertained. 

Table 2 shows the results of all section tests that were 

administered to the sample groups. The sections that were tested 

can be found on Pages 21 and 22 of this research paper. 
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Table 2 - Section Tests. MEAN, STANDARD DEVIATIONS AND T-TEST FOR 
MODERN AND TRADITIONAL GROUPS, FOR THE SECTION TESTS ON 
THE METRIC SYSTEM. 

Section Tests 
Modem 7a & 7b Traditional 7b & 8a 

"t" N Mean SD N Mean SD 

7th (4-1) 16 60 8.81 17 51 13.68 2.23* 
7th (4-2) 16 90 10.55 17 84 10.30 1.65 
7th (4-3) 16 81 16.01 17 85 16.17 .71 
8th (6-1) 17 85 9.32 18 84 8.86 .32 
8th (6-2) 17 90 11.00 18 88 9.00 .59 
8th (6-3) 17 81 17.84 18 83 13.93 .37 

^Indicates significance beyond .05 level. 

Table 2 shows the absence of any significant deviations from all 

section tests except one. The only one that showed a significant 

deviation was the 7th grade section test (4-1), which was the first 

section test. With this information the researcher retains the H 
o 

from parts (b) and (e) found on Pages 24 and 25. It also rejects 

the H^ parts (b) and (e). 

Table 3 is composed of the results of the post-test. The items 

of the test were samples found from each respective section test. 

TABLE 3 - Post-Test. MEAN, STANDARD DEVIATIONS AND T-TEST FOR MODERN 
AND TRADITIONAL GROUPS, FOR THE POST-TEST ON THE METRIC 
SYSTEM. 

Modern 7a & 8b Traditional 7b & 8a 
N Mean SD N Mean SD "t" 

7th grade 16 78 10.69 17 73 14.97 1.10 
8th grade 17 80 15.04 18 77 16.06 .57 

*Indicates significance beyond .05 level. 



31 

Table 3 indicates a variation in the 7th grade, but not 

significant enough at a .05 level. The information on the post-test 

concludes that the researcher will retain the null hypotheses (c) 

and (f) found on Pages 24 and 25. This also rejects on part (c) 

and (f) . 

Summary 

To ascertain deviation in the teaching methods, four groups of 

junior high students, in Manhattan, Montana, were taught the metric 

system, over an interim of three weeks. Two groups were taught in 

the traditional method and the other two by the modern method. The 

interim was marked by pre- and post-tests and section tests adminis¬ 

trated from the Scott Foresman Testing Battery. Scoring results were 

hand-calculated, totaled, and recorded on scoring sheets. The total 

raw scores, from the scoring sheets, were transcribed onto sheets 

where the mean and standard deviation were derived. 

The data was computed into t-test score statistics and set into 

comparative tabulation in this chapter for analysis of significant 

deviation in teaching methods of the metric system. Significance 

was determined beyond .05 level. 

The tabulated t-test scores indicated absence in significant 

difference in all tests except one, which was a mino:. section test 

(4-1) for 7th graders. The consistent lack of notable development 
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in the rest of the test verifies the fact that teaching the metric 

system two different ways has no significance. Another reason for 

this is that both groups employed in this study showed parallel 

patterns not exceeding .05. The liability of other unknown factors 

as influential agents in teaching the metric system facilitates 

this study as a pivotal point for future research. 



Chapter V 

CONCLUSIONS AND RECOMMENDATIONS 

Conclusions 

The motivational impetus of this study flowed from the prime 

educational concern of the business world - to become aware that 

the metric system is needed in the United States to minimize error 

and increase foreign aid. In order to facilitate such a program, it 

should be started in the educational systems. If this is done, this 

question arises. How to teach the subject matter? The development 

of this study is based on that question. 

Four populations of junior high math students, fr^m Manhattan, 

Montana, comprised the experimental groups of this study. The 

experimental groups were two different types - two classes were taught 

the metric system by the modern method and the other two groups were 

taught the traditional method. All groups were tested by means of 

the Scott Foresman Testing Battery in a span of about three weeks, 

to determine variations in development of tb.T. tour experimental groups. 

Reliability and content validity norms of these testing batteries were 

reported in Chapter 3 of this study, to insure the feasibility of 

research procedures. 

Raw scores were hand calculated on individual scoring sheets. 

The mean and standard deviation were then found in order to find the 
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t-test results. Because this study was concerned with comparative 

mean differences, the t-test statistics were judged to be the most 

appropriate statistic for data analysis. 

To determine conclusive evidence of this study, the hand calcu¬ 

lated statistics were systematically tabulated for interpretation. 

The following data tables had been formulated in the preceding 

chapter. 

1. Table 1 showed pre-test data taken from the calculated re¬ 

sults for the Scott Foresman Testing Battery. All four groups were 

administrated the test, at the beginning of the three week exposure. 

Table 1 demonstrated a preliminary absence of significant deviation 

between the proposed modern and traditional groups at a significance 

beyond .05 level. This condition created a level starting point upon 

which any deviation in the tx^o methods of teaching the metric system 

could be ascertained. 

2. Table 2 showed data taken from the Scott Foresman Series. 

It was composed of three section tests and was given to all experi¬ 

mental groups. The results showed an absence of significant deviation 

from all groups except one (the 7th grade section test 4-1). With 

this information the researcher retains the null hypotheses from 

parts (b) and (e) found on Pages 24 and 25 of this research paper. 

3. Table 3 showed post-test data taken from the Scotts Foresman 

Series administrated after the completion of all course work. Table 3 
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indicated a variation in the 7th grade but not significant enough at 

the .05 level. The information on the post-test concluded that the null 

hypotheses (c) and (f) found on Pages 24 and 25 be retained. 

Recommendations 

1. The results of this research study clearly points out that 

the difference in development of students does not vary significantly 

because of the methods used to teach the metric system. However, the 

attitudes and general acceptance of the program was significantly 

higher with the modern method. The modem groups always achieved 

higher on all tests given. To aid educators in the field of 

metrication, the researcher at this time recommends the modern method 

of teaching the metric system. 

2. Conditions and teaching strategies for teaching the metric 

system must be carefully nourished in education so that the 

individuals of our future society will be productive and comfortable 

using this form of measurement. 

3. Because of its valuable use, the metric system cannot be 

limited to one field of learning experience - for example, mathematics. 

Education in the metric system not only engender every academic 

situation, but it must break through the ’’school walls" so it can be 

applied and used. 
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In conclusion, it is the hope of the researcher that his study 

will serve as motivational ground work for further investigation. 

This study has clearly revealed the open-ended possibilities of 

research in the field of teaching the metric system. Will the metric 

system be completely endorsed into the United States? How will 

education play a part? What are some of the methods used or how 

could education speed up the process of metrication? 
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