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s . abstrhet
This study was’ designed to investigate theooverall
metric achievement of grade seven students in 4 selection
of Newfoundland- schools. In an " attempt to identify
‘various factors which may affect student achievement in
- metric, the study also. examined the relationship of.

student. .metric ' achievement with sex of - student,

' mathematical achievement} éxposure to metric instruction, -

f.size of school teacher s mathematical and science quali-

fications, teacher's metric inservice training, years of_

’f teaching_experience,was well as exposure;ofnteacher to the

! metric system ‘during preservite training.

Data for: the :;;;EP\QEEEL}gathered from eighteen
~ ) -schools randomly selected from the total 'population of

g\ o .7--schools on the Avalon Peninsula. The subjects consisted

2

of 380 grade seven . students and 29 mathematics teachers\

B '\._':..3

L ¥

————————————————whc—volunteer‘d——fo—participaté in the study by completing

3 .
a short questionnaire. . ' ) v

/v - -, - . administered - to the sample. . Using - correlation

a -

the.data collected led to the following conclusions:

“

‘ Williams' Test of Metric sSkills .(WIMS), which was -

VAR . -identified as the ‘most suitable evaluation instrument, was -

“\u < :coefficients and stepwise multiple regression, analysis of;

S



[ 1. Grade seven students are not proficient in their

_-use of ynits and symBUTs, estimation skills, measurement

. skillds, and conversion 'skills*as measured by-WIMS.

2. Grade seven students aré not proficient in their

——

understanding of length, mass, volume, and temperature as

5

measured by WTMS.

\/Statistically significant differences~nere found in.

‘'student metric achievement wheni.students were grdﬁped by

mathematical achievement, size of school comp tion of
A

the metric chapter, and teacher's. science q alifications.

- Statistically significant differences jere not found

in student metric achievement when students were grouped.

by sex, their teacher s mathematical Qualificat}ons, the -

amount of inservice metric training received.by teacheri
the number of years of teaching'experience;of the teacnerﬂ
nor the exposure of thé teacher to the metric system

during preservice training.

iv . . ™~
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CHAPTER I

'BACKGROUND OF THE STUDY
4 ]

The International _System: of Units (SI), commonly
referred to as the metric~s§stem, has been in existehce.in
European communities since 1795. This system of measure-
ment, commissioned after the Fren:h Revolution, has been
surrounded by much controversy from the time of its
inception. ‘The conversion - of Canadians to an under-

'staﬁding and ‘common 'usage of the Imetric svstem has

ﬁrogressed slowlyJ However, the conversion will continue,'

K
for the system has distinct advantages. Shrlgley s (1982:

311) study of mathematics educators depicts these

4

advantages.

, .». math educators support metric measurement

L because; (1) it is. consistent with our_
monetary system; (2)-the conversion of units
is easier into tmetric than English (3) it is
easier to teach and easier to' learn than .
English measurement; there is less need of s

. common fr&ctions; (4) most nations use metric
measurement; scientists have used it for

__ . decades; (5) American industry has-begun to

use it; (6) metric measurement will facilitate

world - trade _ and communication; and (7)

American &RTldren will need"~it, as adults;
ucational aQenCEes are mandating it.

-l T )

' Metric measurements are simple and logical. The

traditional system has many units for length (inch, foot,

yard mile) whereas, there is only ‘one metric unit of

. M . \
v \lenqth namely, the metre. Furthermore’, there is no

ﬁloqical relationship among the traditional units, whereas,
{
L]



for inches, feet, vyards, and miles. Also,’withim,the

their measurement system.

. . _—
] 2
. . i ‘ : [ _ .
larger,and smaller units within SI are:estidblished by a '
logical system of prefixes based on tens. Because the
metric system'is a decimal'system, it is easier to compute o

and convert measurements in metric than it is in'the

o traditional system. Conversion simply involves moving the !

decimal point either to the right or left, that is,

multiplying or dividing b{¥ multiples or submultiples of" \

.ten. This }lso implies that mixed ‘units. can be’readily

computed For example, kilometres ' metres ’ andﬂ '

millimetres can be easily added together. This is not so
).
] .
metric system there is a direct'relationship between units

of length capacity, and mass. épr example, a one cubic @ "

—-4

centimetre container has a capacity of one millilitre and - -

the mass of water at 4° € held by tpis container is one * .

h

gram. ~ Another plus for the metric system apver'the

traditional system is that _it does not rely heabily'on |
fractions' which young children often have problems v jf&_
undersranding and computing;- . . _‘, o . ;__
Besides being a simpler and more uniform system of -
measurement, the conversion to SI also has major economic .
advantages, especially in the area of prodnction and .
international trade, becauselall' major countries of the

———

» : .
world, with the exception of the Upited States, use SI as

+ r——
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' Q
The major drawback of SI in Canadian societyiis that
.- ' - _L_-—’ .
: the general population view it as an unfamiliar system of

P

Al

f? measdrement. As with any innovative idea, it requires

. . A
: ;gi,time for people to adjust to and become familiar with the
i A : . . ' .

r)
,ﬁﬁfnew measurement system. _

& - It has been recognized that education has a primary
role to play in the metriqatiom process. Hovey and Hovey #

(1983- 120) ellude to this in the following statement-
&’
Y"Much of the responsibility, and many of the problems will

fall to the education system, particularly to teachers."‘
If future generagions are-to. use SI exclusively, it is

_ necessery to .educate the generation now in school in Sjis‘j‘
Efforts in thisldirection have been'taken and metricxhnits.'

have been introduced into the currioulum:' For the past L

. N

: ! , eight. years, studentj_hav'e been exposed exclusively to the

* metric system. : . -

.

As metric educat onlproceeds, there develops a need

R

to evaluate the relative effectiveness of the various
metric _Programs and materials used in che clessroom,
Metric conversion, of” the. elementary curriculum is not .
simply a -metter of #substituting one set of measurement

. ”  ‘units for another. Hanson (1981: 585) stated that:

L * metrication 1like other ' innovations is a

oo\ ' . complex: phenomena [sic]. The challenge.for - .
: S " mathematics curriculum workers . in the next few '

AR - ‘years ‘' involves more than the integr ‘tion of

= o " metrics in the measurement strand of the,

S : , - mathematics’curriculum. ' ...metric oonversion

e oo s . ‘has several implications for = the mathematics

v ‘ o currlculum beyond the unit on measurement.
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Students must be taught to "think metric

»

" and

research indicates that the best way to accomplish this is

through a "hands-on" approach. The Metric Implemen

\ Committee of the National Council of Teache

Mathematics (1974: 366) emphasized the importan

teaching metric through an activities epprQ%Fh.

Too often the study of measurement has
consisted only -of written exergises on
worksheets or pages from textbooks, with major
emphasis on' conversions between units and on
operations with, so-called "denominate

tation
rs of

ce of

numbers'". The lack of attention to activities

that encourage thinking and estimating 1in a

. measurement system has meant that measurement
has been viewed as dry and dull by pupils and

that our instruction is not adequate for the
students' real needs. - PR .

After'eight years of schooling in Si, many

grade.

seven students still do not "think metric" Children tend

to convert from the metric system to the imperial "system,

(1981:

’

in

especially in the aréas of mass and capacify. As Hanson

586) points out: —_

It is one thiné to recognize the ramificetions
that metric conversion has for changing the
elementary mathematics currjiculum; it 1is
gnother to .determine whether such changes are

. being made.

v

The- Purposé of the Stud

.

—

A

t

The ﬁdjoﬁ pﬁrpose of this study was tok’examine the

.selection- of Newfoundland ,.schoclq‘

-
.

overall metric achievement of*jun or high schodol students

Mpre

specifically, the present study investigated among other

O

el TSLERY 2
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education.

things: (a) thg degree to which grade seven students were
proficient in their use of units and symbols, estimation,
measuremené§ and conversion -skills .as measuréd by
williams' Test of Metric Sking, (b) the degree to which
grade seven students wére proficient in their understand-
ing‘of length, volume, mass, and temperature as measured
by Williams' Te;t'of Metric Skills, (c) the relationship
between level of meﬁric achievement and sex of‘students,

——

student math achievement scores, .exposure to metric

—_—

instruction, and ‘size éf school, and '(d) the relationship
between level of student metric achievement aﬁd fheir

respective teacher's ‘mathematical qualifications, metric

inéeqvice training, &ears .of teach;pg experience, aﬁd

L] .
' exposure €0 the metric system during preservice teacher

?

The study attempted to answer the following

"questions concerning metric education:

1. How ‘proficient are -.grade  seven
- students in their¥ wuse of units and
symbols, estimation, ° measurement; and
conversion skills as measured by
Williams'— Test of Metric Skills
(WITMS)? . .

* 2. How proficient are grade seven
students in their understanding of
1length, mass, volume, and temperature :
as measured by WIMS? - . '

3, Is there a signifjicant difference &h .

metric achievement between boys and o
- - girls in the various subsections and

4

" content areas of WIMS?

O e



4. 1Is there a correlation between student

v mathematical achievement as measured

by the Canadian Test of Basic Skills
and gtudent metric achievement?

5. Is there a relationship between -
' student metric achievement and
completion of ~the metric chapter in
Math Is I, the mathematics textbook
used in grade seven?

6. Is theréﬂa relationship behwéen size
of school and student metric achieve-
ment as measured by WIMS?

7. 1s there a relationship -between
teachers' mathematical and science
qgualifications and their respectiv
students' metric achievement? :

.8, Is there a relationship between the -
amount of inservice metric training \
received by teachers and their
respective students' metric .
achievement? - '

9. 1Is there a 'relationship beéween ) . .

students’ metric achievement and
number of years of teaching experience
of their teachers?

10. Is _there a relationship between
students' metric. achievement and the
‘exposure of .their teacher to the :
metric system during their preservice .
training? ’

Rationale for the Study

To be an .effective educational 1leader, a schéol
administrator is fequired'to assume a ;;;bér of specific
}oles,;'He must be an effectivg pusiness manager, an
influential leader of people,’ a knowledgeable &ug;iculum .

. . * ~..
developer, as well as an agent. of organizational change

1N

. K ’ e LN
ta e . .,
\ o -
. R
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and movement. Altho:igffgp uties and:ree;onsibilities of

. administrators encgm ass a number - of 'roles, one of their

main areas of focus should be the improvement and super-
vision of the instructional program. Since the curriculum
is at the heart of the school‘gsystem, ad:ninistrators must
displa‘y leadership in developing and maintaining effective

programs of instruction -which enhance student learning.

“"Administrators must be aware of the different approa'ches

to the curriculum and ‘ke\ep' abreast ‘of new developments and

. their success or failure within‘ the ‘schools..

~This task of instructi nal improvement can best;. be -

achieved by, providing strong c.erriculum" 1eadership.

_Administéators can demonstfate. curriculum leadership by

establishing achievement as a school. priority and by

participating'actively in curriculum development. -Active

—

participation on .the part of ad.ministrators_ may involve

selection and review of instructional materials, planning
progra.m development and curriculum modifications,
identif;ing | learni‘ng objectives, or 'reviewing and
es'sploring fhetructional strategies for more )effective
teaching. . _ “

‘ At . the eleméntary school level, curriculum
mociifications are quite frequent. One of the many retent
curriculum changes ‘'has been in the area of measurement

where imperial measures have been replaced by metric ones.

The basic elements of the metric system are well

I . : . - . .
ARV e T e L L .r . . . B . - P



entrenched in thé curriculum. However, administrators and

teachers must assume the responsibility of providing

meaningful learning experiences to ensure that the quality -

of instruction in this area is;enhanéed.
, N » .

This study will provide an evaluation of the current

status of metric achievement amohg a sample of students.’

That assessment will provide the ‘basis for curricu}pm and

!

instfuctional changé§:and improvements in the future.

&

Significance of the Study

°

In 1970, the Whité _ Paper on’ .Metrication wag
presented to Parliamentaoutlining reasons for going metric
and recommending procedures for &oing S0. As‘a result,

the Metric Commission was'restablished and a plan to

'convert to SI was established. The actual implementation

of metric in Canada began in 1975.

hl

In the fall of the same year, the Ontario Ministry
V]

Of Education isSued' a policy statément on metrication

(1975: 36), proposing.conversion to the metric system in

elementéry and seCOndary schools in the Province. One

" section of the statement reads as follows:
. o P : '

It is the policy of the Ontario Minist of

Education that: 1) the metric system become

< ' the principal system of measures...; 2) metric
conversion be implemented in the schools... by
June 1978; 3) metrication be applicable to all
areas of - the curriculum...; 4) the units and
symbols... ‘conform to .those of/ the
international System of .Units...

o,

)
R Y'Y

PELTE -
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Somamss .

-

Although no official policy was set forth by the

Government of Newfoundland and Labrador, its basic

o objectives for metric implementation were quite similar to

thoseé of ontario. If euch a policy 1is to be impIemented
\into the' curriculum of elementary and secondary schools,
'it is eesential that adminiet;at rs and teachers be
familiar—with common metrio ‘units of measure. Yet, this
has not alwafs-been found to be tﬁe case.

‘;n the spring of 1982,  -Richmond conduqted a study to

- .determine the metric achievement of sixth grade students

and - thé attitude of their ™ teachers :toward metric

instruction. His findings indicated that teachers felt.'

poorly trained to teach metric although thef generally had
a positive attitude toward the topic. Ribhﬁonde'study
"also indicated that only a 1itt1e more than half of the
grade .six students were able to apply metric to daily Jife
situations, and less than half were competent in simple
mathematical applicatipns dealing with metric prefixes.
) In a follow=-up article written by Clark and‘Richmond
1(1983:600) the authors noted that:

‘ ’ " ... Less than half of the teachers ..._

reported participating in any kind of
inservice metrics program, nor had they read

- any materials ‘about the teaching of metrics.
Three*fourths . of the teachers stated their

presexrvice education .did not prepare them to '

teach metrics ... we are not making as much

. .progress in educating children and teachers in
" metrics as was hoped by those who paved the-

way ...
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Although the above comments are}-dire%ted to
educators i¥ the Uniﬁed States, the siéﬁation in Canada is
probably very similar.

In Newfoundlanq, as in the other provinces of
Canada, money was channeled into.eéucational agencie§ for
metric development and therg/ was a high expectation ;hat

metric-was about to come "alive" in the classroom,
o

Statement Two of the Ontario Metrication Policy _

Y . . .
(1975: 36), previously citgd, indicated that by 1978

students ‘should' be "predgminéntly' metric"; that is, .

_ students should be knqwledgeablg about and use the ccmﬁon'l

metric units. Thus, if-a student were asked his mass-he

“should not answer.in pounds but rather in kilograms.

_ An examination of related literature has }ndicéted
that very litkle research has béen' undertaken in this
Pro&ince.in the area of metrication. Two early studies
were cOndﬁcted; In ‘1975,; Willlams examined thé impli-
cations of and a plgn for implementation of ‘the metric

system into the Newfoundland school system, while in 1976,

.Hackett conducted a study to'determine the effectiveness

of a teéching unit on length in the metric system.

‘Children who were in kiﬁ§ergarten in 1977 and are

presently in gradé seven have now compieted gight‘years of

~

instruction in sI. It seems appropriate tqQ investigate
: b . T .
how successful we have been _in teaching metric measurement

to students. Studehts should. be conﬁinually adding to

-

4

é

¢

.
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their knowledge of metric as they progress throuéh the

—_—

grades. _The present. curriculuﬁ should be ensdfihg a

gro&ih in metric knowledge. This is essential if future

generations are expected to use this system gxclhsively.

Delimifﬁt;ons of the Study

1. This study . focused - on the overall metric

—

achievement of grade seven .studentS'onI§T It dealt with

what students un@erstood'ana had retained about the metfié
experiences. This study did not invol&e. any special
instructional treatment.

2. This study was delimited to schools located on

°

the Avalon Peninsula. _‘ This was done so that the

researcher could administer "williams' Test of Metric
. e

—,§kills“. It was hoped that this would era§e'%ny teacher

bias that may have resulted if individual classroom
teachefs administered the test. . -
“3. This study was delimited to specific topics

yiﬁhin' the metric system, namely, length, volume, mass,

. and temperature. The. toplcs ofu‘aréa, surface aréa,

"system either frqm c;assroom teaching or personal’

capacity,.and - the relationship between length, capacity, l

.and - mass _ were not investigated in detail, although some

Jltems'within Williams' Tegt of Metfic Skills did explore

"these topics.



‘1
4. The aspect of this study that examined the

relationship between student metrié¢ achievement and math-
ematical achievement was limited,to students who attended

schools which were under the Awvalon Consolidated School

Board for St. John's._  These were the only grade seven .

studénts who had completed the Canadian Tdst of Basic
-Skills.' This proportion of thg -sample was further

restricted, for only the scores of students whose parents

consented to the release of their child's mathematics .

‘\
achievement score could be uged. l

)
. - .

Limitations of the Study
: \

The attainment of knowledge in ‘.lthe metric s,ystem, as
in other subject = areas, is affec\ped by a number of
factors, each of ;r%ich in turn has ;:lt limitin§ effect on
this study. The school settimj, t:héi financial resources
available, the administrative structure, : and métric
j:nstruction as é part of the eptire school program affect

achievement in the classroom.

Although the relationship betweel'n metric achievement

and the factors of sex, 'professiolnal preparation of -

te&chers, and size of school v%e‘x;e investigated, no attempt
was made to a'nalyse '_the fesults” for the “various
inteflectual levels of the students involved.

' The study did. not include the investigation of such

factors as teachers' experience in teaching metric,

B
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teacher knowledge of the metric system, parental attitude
toward metric, nor the use of metric in the home.
Undoubtedly, these are major factors in metric achievement

which serve as limiting factors for this study.

Explanation of Terms g

LY

1. Conversion is the act of changing from one unié?’
in a given system of weights and measures to another unit
in the same syste’m; ~

. 2. Metrication is the act or process of converting

from an existent system of units into the metric system.

3. Metric achievement refers to-the measure of

one's general_knowiedge and’ skill in using the metric
. system. '. '

4, Metric Bystem is a decimal system based on the
metre as a standard unit of measurement.‘ If is also known
as SIT. .
) 5. , Proficiencx —.gor ‘each subsection of WTMS was
"dete'rmined by a panel of ten gracie seven teaéhei‘s who
indicated the épproxi"maté percentage of students .who
should answer correctly 'each item_-in—the test. The
-proficienc.:y level was‘?btained by averaging the individ&al

teacher percentages.

6. SI_(Systeme International d' Units) is the

International System of Units. It is a decimal Bystem of
b
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weights and measures commonly referred to as the metric

system.

7. Size of School: the indicator used for sizg of

4
school was the total number of students enrolled in grade

seven in each school.

8:'«--Tradit.’£gggal system is a term used to refer to
the system of @hts and measures previously used in

Canada. It is also known as the British Imperial System

- ——

or Imperial System. © :

) 9. m refers to wllliams" Test of Metric Skills
v}hiCh yas devised by Dr. Richard Lee Williams in his
dissertat‘:ion entitled "A Comp-‘a*e study 657 Metric,
Skills of Intermediate Students in Calgary, Alberta, and

Spokane ;“Washington" . ’ P

Summary

Students in l;Iewfoundland schools have been exposed
exclusively to the metric system of welghts and measures
since 1978. ~ This study 'examinesa the overall fnétric
achie\iemeﬁt of junior high school students in a selecgion
of Newfouhdland "schools‘_ in an attempt to determine how
successful we have been in training' young students to
"think me‘tric. "More sﬁeciﬁié:‘al‘l&, this. study investigates:
(a) the degreé to w):}_c_:y/,grade- seven students are

proficient in their use of units and symbols, estimation, :
measurement, and conversion skills as measured by} -
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williams' Test of Metric Skills; (b) the degree to which
grade seven students are proficient in their understanding
of length, volume, mass, E and temperature

(c) the relationship

williams' Test of l}ietrié Skills;

between level of metric achievement and sex of students,)’

‘student . math’achievement 'scores, ‘exposure to metric

instruction and ‘s:l.ze of school; and (d) the relationship

student metric achievement and their

respective teacher's mathematical and science

inservice training, yvears of

teachi}ng. experience, and exposure of teachers to the

- metric system during their preservice teacher education.

*

The following chapter, Chapte}: 2, presentj.s' a reviéw

of'y the literature and related studies. Chapter 3 sets

forth the research methodology employed in this study.
This is followed by a report of the statistical treatment
of the 'data -in

Chapter {. Chapter 5 contains the

conclusions, discussion” of the fi:.nd:l.ngs, and recommend-

ations. o r

. .
| e ; L ~ PRI P . . ,
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CHAPTER 2 o

REVIEW OF THE LITERATURE T .

A comprehensive search of the l_j.terature concerning
metric education _revealed that the bulk of res'earch,
reports, .and 'arti'cles written on the metric system was
printed between 1972 and 1980. Although a fair number of
articles pertaining to the metric system have been written

" in Canada, actual empirical research on the topic has been
quite ‘limited; In the United States, on the other hand,
more in-depth studies-of this t?;ic have been undertaken.

. Both American and Canadian‘ s'tudies, t.here_fore, have been
reported in this review. : | ﬁ

While the present study examines the -overall metric v

b achievement of intermediate stadents, studies related to

other aspects of metric ‘will be revi*ewed in this chapter. ,
After a br:.ef statement of the higtorical development of-

—_— - ]

the system 1ndividual sections  will focus on ®he

following: || Teaching t'hé Metric System to Element;;y
Students; 'I{ ching-the “"Metric System to Preservice and
Inservice Teachers ;".'I‘eacher ‘Attitude Toward the Metric
System; k_sutudent Achievement in ‘Mathemaitics and Selected
Variables; and Metric Achievement and Selected Variables.
~ The chapter will conclude .with a brieE summary of major
findings direct;y related to the pfesent study.

., ;6}

~ T .

ot ' . ;
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The Historical Background
of the Metric System

In the. late eighteenth century, after’ the-French

Revolution, the National Assembly of France appointed a

™
measurement committee whose mandate was to devise a

single, logical, universal, yet scientific system - of

smeasurement. = AS joted by Leffin (1975: 4), tne Academy s
study was based on three basic principles:
1. The standard unit for length should be

derived = from some universally
agcessible, invariant "physical
standard. :

2..'Thed/pasic unit for - volume and mass

, - shguld be derived from the basic unit

izz length, so ' that all basic units
are directly related to each other.

—_

The specified units for each measure
should be based on decimal ratios. -

he

\ . , l :
standard for measurement wogéd be accurate for all time

and agreed that ‘the basic unit of lehigth, the metre, ‘would -

be basged on one tenémilliqnth of Fthe distance: from the

-—
—

North Pole to the eduatofi \"Usinc multiples and sub--

multiples of ten, the Academy expanded upon the newly

defined metre which was then used to- derive other units of

the metric system. .
In 1795, the French Governmentf officially adopted
the metric system and passed laws that made the system

‘compulsory. However, it wie not until'the"mid-nineteenth

Y . ’ . N @
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French Academy of ‘Science decided that their
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century that the new system was in general use in France
and other -European countrles.
The need for an improved international standard of:

measurement led to the signing of the Treaty of the Metre

L SN

in 1875. This, in turn, saw the .establiShment of an

International Bureau of Weights and Measures whose main

task was to extend. and * refine the metric sysiem which

would eventually be recognized as thefinternational.system‘

of measurement.
4

In 1960, the Eleventh General Conference on Weights.

and Medpures. adopted- ‘the metric system as the

Iné&rnational System of Units . (Systeme International

‘d'Unites), commonly .referred to as . SI. This action

acknowledged)the wide acceptance of the -metric system and

[ \ ’ N
encouraged unanimous acceptahce of the system by all
industrial natioqs of the world. ~ —

In Canada, the use of the metric system of weights

and measnres‘ﬁzas* officially permitted in 1871 when the

Parliament of Cahada passed . an._act’ which rendered
“"permissive the use of the metrio or of the decimal system
of weights and measures" .. TwWO Years later, in 1873, the
use of the metric- system for commerce and trade was
legalized by the Weights and Measures Act.

The decision for. Canada to abandon the imperial

system and convert to the metric system in all aspects of

. Carradian measurement was .not an.eas‘ one. Although Canada

e —
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had close cultural and historical ties with Britain, a

country which had adopted:the metric system in 1965, its

econofhy was more dependent on the United Sfaéés, a country

which did not opt for metric conversion. Canada had to
declde whether to wait for.the United States to convert to
metric or to lead the way in the mééric conversion of
North Ameriga. _

In 1970, the cqnadian Parl;amqnt-decided unahimously

that Canada should adopt the metric system of measurement.

~In January, tns White Paper on Metric Conversion in Canada

(1970:5) was presented to Parliament ~out11ning'general

"policy concerning metric conversion. It stated‘that:
" : .

The -Government belleves that adoption of the
metric system of measurement is ultimately
inevitable -- and d€sirable -- for Canada. It
would view with <concern Noith America
remaining as an inch-pound island in an
otherwise metric world -- a position which
would be in.conflict with Canadian industrial
and trade interests ‘and commercial policy
objectives.

In order to -initiate the process of metric

conversion in Canada, the document (p. 22) proposed that:
i
(1) A full-time .Preparatory
' Commission will be appointed to .
advise upon and coordinate
-overall planning of the-. con-
version process.

(ii) The projécted 5Standards Council

“ ) ‘ .of Canada will be given respons-
-ibility to develop - and
coordinate planning and

preparation for conversion in
industry, including change to -
metric standards.

o
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In June of 1971, an Order-in-Council established a’
Metric Commission that eventually proposed a plan for
metric conversion. . The plan consisted.of four phases:’
(1) Investigation (1974); (2) Planning (1974-75); .
(3) Scheduling (1975-76); and (4) Implementation (1975-
80). - ‘
Canaqa,has now progressed through all four phases of-
the metgic cépversion plan. How successful welﬂave been

in converting the general population to SI has yet to be v

determined. _ _ :

Teaching the Metric System
To Elementary Students

-~ Since the 1late 1960's, many studies have been
conducted to determine the most‘éffective way of teaching
the metric system of measurement. Studies by McFee
(i968), Hervey (1980), and Marburger (1976) addressed thq
question of how best to -teach the metric system to
students who hadhpfior knowledge of the imﬁer;al system.
These ‘investigators rese&rched the effects of total
immgrsioﬁ in the metric system as éomparga-with relating.
the metfic system €6° the imperial system of measurement.
" Although the three independent studies differeg in
.resgafch design, all three éoncluded that botgéh;thods

i
were equally effective in improving.the metric dability of

k4
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intermediate students whose previous knowledgé of measure-

ment wag that of the imperial system. ¢ -

Today, in Canada, the method of teaching metric
measures by ‘relaging them to 1imperial measures 1is no
lbnger relevant. -The canadian school environment as it
relateé to measurement is such that knowledge of ;ﬁe
imperial system is no -longer taught. . Thus, in Canada,
total. immersion in the 'metric‘system is considered the
only practical method of teaching'ghe measurement system
to today's children. ¢

\ Over the past’decade; researchers haQe been turning
their atsention.to the"moét appropriate immersion method

for téaching metric so that students will have a better
[ ]

. understanding of the measurgmenf system. «<Rees (1975),

-

working witp a grodp of g;adé four- students, investigated
thé‘effec?F' of four different teaching' strategies for
presenting the métric system. Her four modalities
consisted of: (1) a visual ﬂ%e;entatioﬂ) (2) an auditoty
presentation; (3) a kipésthetic-tactile presentation; and
(4) VAK-T (a combination of activities selected frdm the
first three. gresentatiogé). Rees found that mg%ric
resﬁltg Hfollowing the- auditory . presentﬁtion were
siqnifica;tly lower than ;hohe for visual, kinesthetlc-
tacﬁile, and VAK-T. These latter three methods resulted

in equivalent results.

..
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Smith (1980) studied the'effects‘Bf teaching line;r
measurement skills to grade one”and two students through
manibulative, ~graphic, and abétraqt instruction.
Manipulative instruction involéed the use of concregx'
materials; graphic instruction made use of pictures,
-filmstrips,_ and charts; whilé abstract .instruction‘
provided verbal explanation of skills. The researcher
concluded that manipulative and abstract methods of
instruction produced similar resuifs which were
significantly better than graphic instruction. o

Hildreth (1981) studied the effects_'bf estimqtion
strategies ' on the metric hchievement of _interme&ia;e
studeﬁts. Half of fhe samgle ~population were taught to.
use appropriate estimation strategies, while the rémaining
‘students were taught to use a gqéss-and-check approach.
Hildreth discovered thaf .students who were taught
appropriate estimation strétegies exhibited a gréater
degree of strategy use than the subjects taught by the
guess-apd-check method. _ R .

In an attempt to ideﬁtify "the appropriate grade
levels ‘at which various aspects’ of thé'mefgic system
should.be taught, ngrgmann‘ (1973) _Qeveloped  a teachins/
unit and proceeded to teach the Various metric skills to
students 1n4gra¢es three through six." Analysis of his

‘test results suggested the following grade placement of';‘

”

o

metric skills: -




1. Grade three

meaning of length;' volume, and .

} mass, the organization ~of the

metric system by multiples of
ten, as well as simple conversion

! " . ~ skills.

2. Grade four concepts of ‘area and cubic
- volume.

conversions between metric units

and decimals.

3. Grade five

4. Grade six °
skills.

The above findings seem to support the assertion
made by curriculum developers that childreh'learn and
N ] ’

understand concepts much better when they are exposed' to

concrete, manipulative methods of instruction.

—

. Teaching the Metric System To Preservice -
R " and Inservice Teachers

LY
]

\ I 4

Since the' responsibiiity.for educating children in
the area of metric knowledge lies heavily on educators, it
is essential that teachers think metric. For this_to
become a reality, teachers must ‘be thoroughly familiar

with the metric system of measurement and be preﬁared to

all metric units and conversxog{

teach ‘it in such a manner that 'they . encourage their-

students, also, to think metric. v~
A number of' studies jhhve examined preservice and
inserviee edhceéion in the metric system. Tate (1977)

concluded that, with respect to general metric knowledge,

1ecture/demonstration, leoture/laboratory, and mediated -

instructional 'st;ategiesl wete all equally effective for

o

e
1

PR



L s

k¥

24

teaching thg metric system ¢to 'pfeservice elementary
teachers. Wright (1979) compared the metric skills of
foﬁf groups of elémentary teachers who wére taught metric
ei;hef by video-lecture, video;ho 'lecture, no vi&eq-
lecture, or né video-no lecture method. Wright's findings
indicaﬁed that each teaching metﬁod produced é significant
gain in knowledée about the metric system. However, the
results of a retest ten'mqnths later indicated that the

video;lectufeﬁgroup.waq the only group that did not have a.

significant loss of metric knowledge. g

‘Attivo (1979) working with prospective 1£eachers
inéestigated how various. metric . estimation  skill
iﬂstkuction affectéd a téacner}s ability' to estimate
metric units. .The‘thre? ihst;uctioqsl gtrategies ‘employed

s

Qere (1) a personal reference unit, (2) a cut or drawn
unit of reference wﬁicﬁ was not visible during éstimat;on
and (3) estimation witbédt' using an exﬁiiéit sfrategy.
Attivo (1979’& ,_four.xd that . a bersona‘l reference unit was
signjficantly more effective in feachihg'the metric system
to pfospective teachers thgn was either a cut or drawn
unit of reférence or no explicit reference. |

In an attghpt to*determ;pe the present kn9w1edgelof
preservice and inservice teachers as well as the;r gain‘in
knowledge -after metric instruction, Esham.(1975{ deVelopeg
a,self-ipstructionall'metric booklet. The pretest scofzs

revealedf that the knowlgdge' level of preservice and
v L T

Yo o
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inee}vice teachers was below those of general science
teachers reportedwin other studies. Posttest scores, on
the other hand, indicated that there "was no significant .
difference in level of knowledge between the subjects ;f
this study and general science teachers of other studies.
,/.~”R/§e (1976) evaluated the level of metric knowledge
- of preservice teachers taught by the traditional method
and a similar group taught by a self-instr;ctional method.
'He found no significant difference in .teacher metric
achievement under the two methods. He did find, however, 4
.that teachers with prior metric training performed better
than teachers receiving ﬁetrié instruction for the first
time.

.J)McGiil.(i974) conducted a comprehensive.study in an
attempt to identify the needs of teachers involved in

.- teaching the metric. system' of measurement. His

conclusions and recommendations were as follows:

-
“~

. . l. Teachers are in need . .of metric inservice,
' programs. '

2. A study which identifies the factors which

Oaffect a teacher's metric knowledge is needed.

-7 3. A study which examines teachers in parochial

‘schools should be conducted. /./\’

4. Studies into ‘the elementary teacher(slunder«.

g | standing of measurement and the decimal system

& ’ ' . should be conducted.
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Although some methods of instruction are more
effective than others, these studies indicate that both
préservice and - inservice teachers .do experience a gain in

metric knowledge after a given period of instruction.

. ‘\\ Teacher Attitude ngard the Metric System

The successfu& teaching of the metric system or any
other content are; often hinges -on the ‘attitude of
teachers toward the top;c. If teachers have acqﬁired a
poéitive attitude toward metric, then it is highly

probable that Ehis same attitude will be 'reflected in

f~theirlstudents. Devies (ig]?) pointed to this assodiation

when his study concluded that there wés a positive

relationship between student achievement and retention on -

a metric unit and student perception of teacher attitdde
toward the metric systen. .

Scott (1977) concluded that administrators, as well
aé elementary and secg;dary teachers, exhibited a
favorable attitude toward the metric system, were in fayor
of implementing fhe mea#urément_ system into 'Ehe schooi
curriculum, and possessed a\ general knddledge tbf the

metric é&stem. He-also found that subjects with a pfior

knowledge of the metric. system_digplayed a more positive,

attitude than those subjects exposed to the system for the_

£irst time. McGill (1974) also noted that a teacher™s

level of metric knowledge was directly related"tq thé

PSRy 3
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teacher;s attiéﬁdé\\toward the system. .Mcqill determined
:_ . that teachef—r ted va{iables such—as age, sex, level of
’ edﬁcation,,grgiiﬂ\:;hght, and years of teaching experience
‘ "Aﬁq; little if any ingluence on a teacher's attitude toward
the mééric éyéfem. ~ X
’ . Hess and Shrigiey (1981) reportgd the effeéf}pf

- . /
three modes of teaching the metric system to pggservice

-

elementary teachers on teacher attitude towé?éf;he metric
: © system. The researchers acknowledged that' gaming,
) - modular, and, expdsitory approacﬂéé tg,teaching‘the metric.
?(ﬁ(\v///k by;Eeh_prodﬁced'éimilé; results in mgtrié éttituée. Tate
i (1977) pointed out that . .regardless. of- instructional
- strategies ﬁs;d to: teach thg' meéric 'syspem, preservice
o ' téadhers who ;were moderately favorable toward the system"
i ""aisplayed no significant dptitude change toward metric

after the instructional periqﬁ. '

Espam (1975). observed _that exposure.of preservice
and insérvice teachers 'to measuring éétivitles in the
metric system strepgthened gieir attitude towafd. the

. metric system and its use. .
In conclusion, research tends to indicate that'thé
- h . more knowledgeable. a teacher is of the metric system the
| more positivé.his/her attitude toward the s}steq will be.
This, in turn, leads to a .more positive attitude of
‘his/her students toward the topic. If stugents possess é

favorable aftitudg, then it is hofe likely that they will

.oy R Ny . 0 BR ..
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readily understand, learn, and apply the metric system in

their daily lives.

. Student Achievement in Mathematics
and Selected Variables

This review of the related literature in the areas.
of student achievement and sex .of stu&ent;, size of
school, teaéher ~ experience, and teacher courses in
mathenmatics and science will focus prim&rily' on
mathemétics achievement and not metric achievement, for .

metric research in, these areas has been extremely limited.

A

Randhawa and Hunt (1984) analyzed the results on the '
Canadian Test of Basic Skills fof a group of grade:four,
seQen, and ten students in Western Céﬁada. Déta analyéis
examined sex differences as d;ll as urban/rural
di%ferences. '

Amongst Jthe grade seven sample, the rgsearchers o

" found that while females~'perf9rmed significahtly better

than males on the Reading, Spelling, Capitalizatiop;

"Punctgation, and Usage subtests, males outperformed

females on the mathematics problems: and concepés subtests.
Subskills analysis of both matﬁemqtics problems and
matbématics concepts indicated that males were superior to

females in four out of the six subskills. Similar

L} L]
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findings were reported for grade ten students, while grade
foﬁr students displayed no signifiéantléender difference
in mathematics problems sections of the test.

Randhawa and Hunt tgus concluded that there appears
to be a significant male superiority in mathématics ét the
grade seven and grade ten level and that the differences
appear to be dévelopmentgl. \

Marshall (1982),. while studying sex differences in
éolving story problems among siith.gradé'students,.found

, /
that although there was a general weakness in students"’

ability to solve story problems, boys did perform better

than -girls. Hb&ever, girls outperformed boys on

computation skills. o ' ‘ ,
Lloyd (1983) examined sex differences in six math

;6pics_for a sample of students from grades three to six.

_y

Ahélysis of the data revealed that there was a siénlficant

]
gender effect in three of the  six context areas. These

A .
were Numeration and Number System; Decimals, Currency and

Percent; and Geometry and Measuremeﬁét For Equations and,

Inequalities; Whole Nu&ég;é?\\qnd Fractions the gender

difference was not significant. AFor the three areas where.

. "stdtfstical_'difference was\ displayed, males perfofmed

A

tter..

mathematics is a tépic that has received much attention”

: \‘over the years. Research findings ' into the relationship

JRSY

L4 " ¢ ®

The difference in males' and females'~achie§ement in .

A
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between sex and maghematics performance, have not always

been consistent. However, research does seem to“indicate

that there 1is . a change in mathematics peiéormance with

: age, and that the change tends to favour

\

of the population: Whether these differences are related

variables account for the

_'
differences between the sexes has yet to be determined. -

.

to gender or whether other

\ < \ A

-

Size of School

It has 'long" been"recognized that larger schools;

which offer better facilities, mere specialized

° instruction, and more qualified teachers graduate students

whose achievement is superior, to that of students.

\

graduating from smaller schools wheﬁe the work load of‘the '

\4

teacher often prevents an in-depth study‘ of various

subjects. This weakness of small schools is addressed by

Warren (1967) and Kitchen {1967) who independently studied

factors which affected the educational’ output of

Newfoundland chjildren.

-
Y

Kimble investigated the degree to which

various factors affected student achievement.

(1976)
The size of
the school\the students attended was one of the Vvariables

studied. At the senior level in'high school Kimble found

(s

that n;ssignificant difference existed between achievement

"based on the size of the schogl. However, atlthe -

T _\“

4

the male sectan,.-
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" . sophomore level, students from larger high schools

4

'petfotmed better than students from smaller schools.
K

~

Teacher Experience

-In an effort to analyze the .effects of teacher
qualifications on grade ten mathematics achievement in
Alberta,-Lindstedt (1960) found that teacher experience
significantly . affected student results.. More
specifically, he found that teaéhers yith ten or more
years of experience produced betrer student results than
teachers with éﬁss expetience .and when years of training

ith years of experienae{ teacher competence

o
-

was noticeably increased. - '

L - . --
- . )

- -

The preservice education __of ; a teacher often
influences ehe educational output of his/her students. In
an effort Fo ‘analyze the effects of teacher qualifications

e —

on grade nine mathematics achievement in Alberta,

Lindstedt (1960) reportéd that teachers with a stronger

mathematics-science background " had pupils whose final

-

"mathemuttcs results were:superior to those pupils uhose

. - . - . .
teachers . were not as widely versed in mathematics and

)

science. ~ - o

t From the above, it may be \concluded that the present *

sehool system favors males in larger school environm/yts

3
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'taught by more experienced teachers who have strong mathe-

o matics-science backgrounds.

~ ——

Metric Achievement and
Selected Variables

_— The variables relating to metric achievement
‘ .reviewed in this section ares sex of students; teacher
courses in mathematics and science; exposure to the metric
'45ystem, and mathematical achievement.- .
Sex of Students ' . '

', One of the first comprehensive studies of metric

education conducted in Canada was that by Williams (1978).'
— ’ /williams cqngucted a comparative study of the metric
‘ / skills of intermediate students in Calgary, Altérta, and
Spokane, Washington. The major purpose of Williams study
‘ * waé to deférmine if differing federal policies concerning
the metrication process in Canada. and the-Unitad §tates’l
' affected the metric achievement of intermediate students.
williams' study consisted of two major functions. The
: first‘ as to establish a test of metric achievement that
- was sul able for‘wfifth and sixth grade students. The
second was\\to use this evaluation instrument to conduct
the comparatiye "gtudy. During the course of this study
§Williams investigated the effect ofiaex on overall metric

achievement. His findinqa. indicated that there was no

. o )
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significant*differe'nce between the metric achievement of

boys and girls.

I

—

Teaclier Courses in Mathematics and Science

Esham (1975) attempted to determine the f)resent
knowledge of preservice and inservice teachers as well -is
their\ gain in knowledge after metric instr‘uction. After
examining preservice and insefvice teacher rgsults on the

~ McFee Metric Test (MMT), Esham realized that thé more
mathematics and science courses a teacher had completed,

tl{e better his/her results on the MMT. Esham concluded

that the best predictors of metric achievement in. .

descending order we.re'“ the number of ,semester hours of
mathematics and the number of semesé‘ hours of science
completed by each teacher.

. ° hY .

L4

Exposure to the Metric System

- .

A S
Williams (1978) " also attempted to determine the

effects of inservice trainirig on teacher metric  achieve-

-

ment. He found that teachers with more inservice trajning
CAn met‘ric _performed signiﬁicantiy better on the wiliiams'

, . Test bf Metric Skills than teachers with less‘insérviqe

»

training.

-

Further evidence which supports pr_ev_ious exposure_ to

~

the metric system as a positiv® indicator of metric
v .‘

<&

achievemgnt can be found in a &tudy conducted by'Ro‘éé

33

-
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(1976). Rose found that students who had prior knowledge ‘
of the metric system performed significantly ‘bet¥qr on the
intuitive section of the MMT than students.receivi;x‘b
instruction for the first time. Scott (1977) found that
prior knowledge of the metric éystem positively affected
the attitudes of his subjects towafg—the topic.
) It can be concluded that the greater the exposure to
the metric. system, the betteré is one's knowledge of the

system and the more positive is one's attitude toward the

topic.

‘Mathematical Achievement

-

J McFee (1967) a‘nd‘ Slobojan (1974). compared “two
‘strategies for t$ach1ng metric to elementary school
students. Although these independent stud'ies varied in
research design, Both sugge:sted that the best predicgg_r of
metric achievement was mathematical ability. Houser ,
(1975), studying the metric achi‘evement 'of'preservice‘_
Wntar;( tegchers, found result:: suppo.rting those of
Slobojan and McFee. '

Hess and Shrigley (1981), on the other hahd,' did not
support these findings. Their study of presefvice

)

elementary  teachers indicated that there was: no

Y ‘ e

significant difference in metric knowledge beﬁween low and

high mathemaWics achjevers. )
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On balance, 1t might’ be concluded from the above
discussion that the best predictor Bf _metric achievement

will be the general mathematical ability of the student.

p Summar

35

It is clear from the review of the l‘iterature that

over the past decade much emphasis has been placed upon

various methods of teaching the metric system, as well as

on attitudes toward this system of medsurement. Very few

]

studles have attempted to investigate the results of

v

converting from the - imperial measurement system to the
v :

s
L)

metric‘system.

This study attempts\_ to determine how successful -

students have been in adjusting to the.- metric system of

mea‘sqrement._ Research indicates that 'in the present

»

school system males in larger school settings taught by '

*
2 MOXg, experienced teachers who have a strong mathematics-

2 g Tt :
» - . . e o
Kl . D A Lot S st

science"background will perform best in-metric.

' ' ) W

-

-



CHAPTER 3 . - ' .

THE RESEARCH METHODOLOGY

The major purpose of this study was to examine the
overall metric aéhievemént of a sample of studénts ‘in a
selection of Newfoundland schools. Before proceeding with
the initia% séahy it was nece;sary to idéntifz and modify
a metric achievemenp test suitable for Newfoundland
students. Furthermoréﬂwan appropriate grade level had to
be chosen so &hat,seleéfed variables wdpid be signif;gaht
at that particular level.’ '

Selection of a Metric Evaluation Instrument

A problem which confronted the ’‘present reeegrcher
was the lack of availability of &t andardized méffic
achievement test for studéhts. At the time of thié study, -
there did not exist a standardized metric achievement test
in 'Canada or the United sStates. However, various -
researchers ibad constructed evaluation ihs;rdments to
collﬁgt and aﬁalyze data on the topic of m;:ricat;on. r | ' S
One of the first to do so was McFee - (1968), who
“inbesﬁigated ‘ the results of ;éaéhing'the métrrc gystem
simultaneously with imperial measures and ‘teaqhinq_the

. . o
metric éystemh without reference to imperial- measures, To/////?// :

) .‘f

¥ .

conduct his study, McFee found it necessary to develop.
/

—

ihstrument ,éhat would measure metrid achievehent. with =

/ ) .
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seventh grade {;ener,al science students as his subjects,

McFee .dewdsed an instrument which consisted of three

components: (a) A general Proficiency section, (b) A

Manipixla_ttive s tion, and (c) An Intuitive section. Both
content validitf and reliability were determined for the
instrument. -

Since 1968 a number of investigators ‘ have used
McFee's Metric Test, while others such as -Pigford (1975),

have developed their own instruments to serve differing

: program objecti!ves. " The purpose of Pigford's study was 0

investigate the effects of " teaching measurement and
estimation in metric units to preservice. elementary
teachers, ' using. two different. methogs: ‘ Pigford's
evaluation instrument was divided into fo‘ur -'general
skills: | (a) Select-Units, (b) Readingzh"Measure_ment
Instrument's, (c) Convertingl Units, and (d) Wstimating ’
Quantities. '
Another test of metric. achievement was constructed
by Richmond (1982).. In an attempt to measure the metric

achievement of sixtﬁ graders, Richmond designed /a test

'iﬂhich contained the major metric concepts .presented in

elementary school mathematics textbooks used in the United
States in 1982.

The wWilliams' ‘Test of Metric Achievement was devised
by Williams (1978), who undert%ok a comparat_ive study .of

the metric ski]_.ls of grade five and grade six studentsl in

-
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ZCalgah}, Alberta, and Spokane, Washington. williams
divideq'hj..s instrument into four components: . (a) Use of
Units and Symbols, (b) Estimation, (c) Measurement, and
(d) Conversion Skills. Both content val:i.d-ity and
reliability were determined for Williams' Test of Metric
Skills. ‘

'I:he present researcher qhose Willilams" Test of
Metric  Skills as the most appropriate - evaluation
‘instrument. This was ‘done for a number of reas’ons: |

1) williams' test of metric"achievemgnt'was devised

| for ‘intermediate students, with Canadian

. students as part of the samble, and

2) le;g present mathematics brogram taught - in-

Newfoundland. school.s is Math Is I. In this
course, students are exposed to a measurement
strand on metric which explores .the concepts éf
length, mass, volume, tempe.rature, ¢conversion,
measurement, estimation, as well as theuse of

nits and symbols. These are the components of

—

willlams' Test of Metric Skills.

k]

w.illiams' Instrument

' In developing his teét, Williams commenced by eéta'—-
bhl'ishi'ng a list of performance objectives.&," These
objectives were obtaineq, ixsin;; the hierarchy of measure-

ment skills deduced from an"'analysis\ of the. meaéu:inq .

s
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sequence - in an elemen£;;>\\‘scipnée program, more
: “ : ]

specifically identified as Science - A Process Approach

(SAPA).

After completion of the hierarchy of..peasuring
skills, Williams began the task of coding the hierarchy
using metric as the measurement unit. For this he used a
three~unit sequence: numbe;, letter, number.

Williams' test items were based on. four general

39

skills. These skills consisted of conversion within and

-
-

)between “systems, familiarity with netric units ~and

estimation, direct and indipecé measufements, as well as
the selection of units and use of symbols. Thus the first
number* designated one of these four general skills.

The first letter identified the assigned hierarchal 1level,

or degreé,of difficulty within the general'skillz

A. Identifies the hjghest expected level of

competence | .. '

B. The next subordinate level

C. The next lower level , .

D. The ;owest»expected Yevel. : " \
‘The second number identifieds a speéific skill within the
general .skill. ’ |

Using this three unit sequence, Williams coded the

hierarch¥ of metric skills:uhde} the headings of:

»
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1. Conversion within amd between systems. For
example, 1By - Identify a metric measurement as
a given ratio of g stated metric measuremgnt.

2. Familiarity witjl units and estimatibn. For
ex.ampie, 2Cy :’Relate a specified object f:o va-ny
metric or British unit.

3. Direct and 'indiregt measurement. For example,

3rp - Make indirect measurements in the metric

system for regular and irregular f£figures or

obj'ects . \

- 4. Selectian of ‘units and use of symbols. _ For
example, 4A; - Select. the most accurate and/or
the most c‘onvenient unit_ for a given measurement
task. _

Williams compiled a h‘iar'ge _ahumber of items
specifically desigt;ed to cover the implied ‘objecti'ves of

_'the hierarchy. The content of the test items dealt with

length, volume, mass, and témperature. All test items
were multiple choice items and the f£ive choice format was
employed.

4

Using a panel of six exp'er.t;s' knowledgeable in both

test construction and the metric system, ' the test items

were coded for validation. Only those items that were

coded similarly by five of the 'six experts were used ‘to

-

develop the initia.;l. test instrument.,:,_ . : -

»
* ~
- -
-

~ .J'

o' . .

‘\
S~/
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The initial instrument was then pilot tested to .
further refine it. The students whd completed the
Wwilliams' test also compléted the McFee Metric Test, with
a correlation coefficient of 0.70. wWilliams concluéled
. that "this value is sufficiently high to conclude that|the

two tests do measure approximately the same criteria.‘.!\".':,

The pilot test was also correlated with'the mathe-

matics achievemerit scores of the participating étudents.

Upofx application of the Speaman-Brown Prophecy Fdrmpla,

it was found th‘- Williams' instrument has a reliability
coefficient of 0.85.° |

¥

w
As a result of the pilot study, Williams made minor
changes in the wor;cling of some items, and in the format of

some of the items in the measurement section of thétest.

) . »
Williams thus finalized his test of mgtrié'skills.' N

-

Procedure Emploved to Modif |
the williams' Ingtrument : '
,_\ ) Before the present researcher administered Williams'

Test of Metric Skills, it was necessary to establish the

contént'( validity of the test B as lt pertained to the
studenté of Newfoundland and the objectives 'of. the
curriculum- of the school system for the Province. "I"he'
§esearcher'” undertook a "threé‘-'fdld procedure to ensure
content validity. First,§ the Williams' Test of Metric
- Skills was pilqt ‘tested with a EMple group of grade se;ren

studentd®  Any test item that was answered incorrectly by

/'/ v

L i - . - :
. .
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100 percent of the students was changed, as was any item

that was answered correctly by the same percentage of ) .

students. \After completion of _the test by the pilot

group, the researcher chatted infqrmally with the students

about the test to.obtain feedback c;n any particular items .
s’ or _w'ord grouping:s within the test which may have preéanted

difficulty.- '/S;caﬁd, Williams!' Test was presented 50 a,

éanel of six persons: a mathematics consultant, a science

'consultant, two mathen}atics professors at Memori"alv
1 University of Newfoundland, and two mathemat;ics teachers.
Each 'membgn wés asked to verify each angwer Qn the test,‘
note any ambiguous items or items that 'm‘ay not pertain to ks
ti‘xe Newfoundland sett,ing,' and to con{m“ent on any item .
within }the test that may cause pi'oblems for Newfoundland —
studerits. Furthéf comments and suggestions were invj_,éd.
Third, the test th evaluated by a pane;.y"‘of ten _grade.
seven teachers who had taught thel measurement strand in

Math Is' I. Each teacher was asked to indicate whether

each item in the test measured simply knowledge or both
knowledge am‘i' ﬁndersta_ndihg. Thet were/. a_:l.so ihvited to
comment on the suitability of each item for Newfoundland
students who had completed grade seven. To help determine

proficier;cy, the panel of teachers was asked 'to indicate
’

the approximate percentﬁge’ of stu¥ents who should answer
correctly each item. T .

a,

-"‘



43

Modification of Williams' Instrument

j

As a resplt of the ipformation obtained from the
. pilot study and the professional analyZis,\*\tjE following
alterations were made to WTMS: ) 'l ‘ - i
1. Since fractions are not usedJ in teaching metric
measurement, all fractions were deletqd and replaced by
] ,/decima;l. numerals. ! (The fractional numeralsiused were not
a corredt response in any' of the three test items in which -
’ they appeared. ) - ‘ ' _ i
2. One item which was not ppropriate for the
i Newfoundland envvj..rofr—x;lent' was réplaced y a similar item "
' more relevant to the Nawfaundland' s‘gatting(‘. ¢Part B- ™
E;'tmation,.Number 6.) | R
3. Since the time of Williams' study, the symbol

for litre has changed from a lower case 1 to an upper case N
. . -
four under Part

L. Thus the correct response to question

A of WIMS was changed from ml to mL.

4. . Conversion Skillé;

only eight items which were solely metric: related. The
N

. remaining four items investigatea\the relationship between
the imperial system ‘_,a‘r\l‘d the metric ystem. ) To retain the.
{ ,\J balance in. all’ four sectlons of the metiric test, four
items pertainin ‘___‘g,,solely to the metric syst,l.em were added.

Two of the items added .related to mass, while the topics

'of\length and wvolyme each’ received one item,. No item

Part. D of WIMS, contained -

p—
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zjelating-’ to temperature was included since metric

conversion does not apply to temperature.

\ 5. .The _four items relating to the relationship
N

between the imperial system and the metric system were

includ%d under a fifth section entitled "Part E’'~ Relating

In’\ﬁrial and Metric- Measures".

// * . ggl_:" le of Specifications

o

“ ’ .
In order to determine  student proficiencl in the. N,
1 .- 3 .

L) L Y

specifications’ was established for WIMS. The modified

1 3 v . -

format 'OIZWilliams' test consisted of 52 items, four of

: l'whi;:h are ‘not contained in the table of specifications.
These four items related the imperial system to the metric
system and -since students are not t_am the relationship
between these two  systems, they- are riot included in
determining student proficiency.’ - . -
WTMS' consisted of 48 items, divided equally under‘ !

(a) Use of Units and Syﬁtbols; (b) Estimatlon Skills;: (c)
Measurement Skil%s, and’ (d) cOnversion SkLlls.. . "irhe

content criteria fcovered inl the test items were length

volume, mass, '/and 'temperature.i Table |1 ou_tlines the
&

various areas of - metric r’neasurem/ent-,_ a table Oof .

RS

s

\/complete table_g_f\specifications for the test used in this

~+ - study., te - n . :

. s
o ko -
’ . . . L J d -
. ) ' - N
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i.. .
‘ n’rable 1
Table of Specifications for Williams"' : L’
. Test of Metric Skills o
.'; | ‘,
‘ - A\
Content ° Units and Estimation Measurement Conversion = Totals
Symbols Skills. 'Skills Skills
: Length 6 .4 4 3 17
3 " Volume &Qi 3 4 5 15
R . )
Mass 3 2 2 4 ° 1"
"' gemperature 0 3 2 0 - 5
TOTAL 12 8 V2 12 . 12 - 48 .
; . _ , ]
—'4". r '
/ - N .
. N
» . ‘
_ ‘Table of Proficiency Levels
' - . . ) . ‘;‘ .
The proficiency levedit fqg each subsection and the
various” content areas. of Williams Test‘\of Metric Skills Ce

were‘getermined by a panel of ten grade seven.teachers.
. :

~ The teacherg on the panel were selected_from thosgiwho had

. " taught the metric strand, in Math ¥s I in the 1984-85 "
[‘ o school iyear, the fi#rst —year the new math program which
}“ ., focused in deiail,on'the metric éystem was implémented in

. | Newfp@pdiand'schodas: These ten ;é&chers, who represented
aix different )schools, . indicated the apprpximage

“percentage of students ®ho should answer. .correctly each. . .

item in the test. . S ' - . \
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The expected mean percentage score for the four
subsecéions of Qilliahs' test was calculated, as was the

expected mean score for the content criteria areas of

46

length, volume, mass, and temperature. Table 2 qﬁa;cts-

&N .
the proficingy levels expected by the grade seven

teachers for the\yarious topics covered in Williams' Test

- 4
-~

of Metric Skills. .

.

- n
Table 2
o ' )
Profic¢iency Levels Expected for Williams
Test of Metric Skills '
r
Subsection Peréqntage‘ Content Percentage
Units/Symbols . ’ 90 Length 86
Estimation . 78 Volume 15 T
Measurement - 81 Mass - 82
Conversion 78 Temperature -84
Mean for WIMS 91{;5 Mean for WIMS 81.75
7 - N
N kl
The Selection of a Population :

The sample for this study was chosen from the
population of qr;ae seven students on the Avalon
Peninsula. Grade seven students were chosen for a number

of reasons:

-

[

&

“.{z_;-.' LA
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1)

2)

3)

o
‘)'1 ’ - )
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In the new Math Is I program presently taught in

Newfoundland schools, grade seven stddents are

: . , 4 .

exposed to a measurement strand on metric. This
. - . \

strand explores . length, mass, volume,

temperature, version skills, measurement,

*

estimatiorf, as well as the use of units and
symbols. These are the components. of williams'
Test of Metq}c Skills.

“‘“-u-
When studentsifomplete grade seven, their under-

A

standing of the me,;ic .system should be well
established as the gpllowing grades: require an
applicatiqn of métric knowledge. —

Since the ‘grade seven math program reviews, and
extends previouslybtadgnt metric" knowledge in
detail, the teacher-related, variables foward
student metric knowledge would tend to be more
significant at this level than any other.
Williams' Test of Metric Skills was designed for
intermediate students from grades five and six.
Thus, the test should be appropriate fer a group
of grade seven .students. In fact, Williams

suggests that his test is suitable for use with

agés intermediate through adults"

3
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Sample Selection-

The sample for this study was cﬁ?sen from'the
population of('grade ‘seven students on the Avalon
Peninsula. The information for selecting the

participating schools was obtained from the Directory of

Schools: Newfoundland and Labrador, 1984-85.

On the Avalon Peninsula, there' were eighty-six
scbools which housed grade seven students. ' From this

totéi number of schools, eighteen schools were randomly
selected. The ihdicator used for size of school was the
total ﬁumber of,studehts enrolled in grade seven in each
school. This information ,was obtained frdm the teacher -
questionnaire. f

For eaee and efficiency, the williams'_ Test of
Metric sSkills was administered —+to all students. in each
grade seven class within these eighteen schools. Ten -
individual students from each 'class were randomlyhr.
seiected. The random selectioh of students who attended
one p&rqicular school under the jurisdiction of the Avalon
Consolidated School Board for St John 8 was 1im1ted to
those students whose parents had consented to the use of
their child's qmathematics score as measured by the
Canadian Test of Basic Skills (CTBS). -

The mathematical results on the CTBS was used'to

indicate =a student's mathematical achievement.' The

research qdestion pertaining to the relationship between \

an
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mathematical, achievemeﬁ; and metric achievement was
« restricted to 83 students in the sample. This was because
(a) 6nly érade seven students with the Avalon Consoligated
School Boar& for st. John's had been administered the CIBS

"-_ - and (b) pareﬁ%al consént;was requiredufof the release of a

N

student's score.

. The.mathematics teachgr of each class surveyed was il‘
iarited to participate by“coﬁpleting a short questionnaire
perfaining»lto their teacher preservice and inservice

training.

' The sample consisted of 380 pupils, iap boys and 182

) ]

'giils. This information was obtained by having students |

indicate their sex on the answer sheet. A total of 29

-~

teachers“dbmpléted the teacher questionnaire with. six of

these teachers teaching two grade seven class.

» ' . b
————

6 Collection of the Data !

All data for the study were collected bétween March ,
o 7- and March 14 of 1986. It was felt tnat-the metric .

stragd in the grade seven mathematics program would be

completed at this time. ' :

The metric test was admirfistered by the investigator -

or - her research assistant. A routine’ set of or!f"
: -

;» instructions was developed for this purpose. Although

L X
there was no time 1limit for student completion of the

. \

L4
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metric test, most students were finished in.less than 25
: r'4

minutes. :

Treatment of the Data

The data obtained, froﬁ the sample were first
analyzed using,mdescriptivé statistics. In this analysgis,
the test was divided into categories according to the ébur !
subsections ©of the test (pniéS and 5ymbo;;, Estimation,
Measurement, and éonversion). and the 'topics of length, -

volume;”hass, and temperature. “The statistics that were
E » . RS

. A

.applied to the sultest scores included range, mean, e

standard efrér, and'staﬁdér@fdévidﬁ}on}
B Student metric_'achievément as it related to the sex
qf the'chfldren and mathematical achieﬁement_ scores were
analyzed usihg' correlation coefficients. Student metric
acp}evementlas it pertained to size of échoolL_completion
of the metric chapter, teacher ;total years—of exﬁgrience, \
teacher preservice exposure to the metric system, teacher
inéervice trdining;' and the number of-mathematics and

science courses completed by respective teachers was

qnalyzéd using a stepwise multiple regression. -

A A

N )
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Summar

b s

The Williams' Test of Metric Skills wés.selécted as
the most sulitable metric achievement test for this study.
After erioq% preliminary analyseé, .a number of minor
modifications @ere made and the modified insirument was
administered to ; group bf grade seven,stu&ents on the
Avalon' Peninsula. Statistical - analysis of the data,
presenéed in Cﬁapter 4, éither confirmed.or.disprobed the

questions posed.
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Chébter 4

) \
STATISTICAL ANALYSIS OF THE DATA

The data collected were analyzed using the

Statisfiqal Package for the Social Sciences (SPSSX). Both

.student metric test data and teacher data were submiézga*~u

for csmbhteg analysis. .‘°@he “student Imetric test data
included student results in ﬁhe four skills and contént
"areas of the Williams' Test of Metric Skills. The four
skills ayeas involved the -&se ofn units and symbols, and
ﬁeasurement, estimation, and convefgion sk;lls. Thé 6ur
.cdhtent areas ‘Qere length, volume, mass, énd téhperaﬁure.
The stgdent-mefriq test data also 'contained'}nfbrmatioﬁ

regarding students' sex, the - size of school the students

attended, whether or not the metric chapter in the

mathematics curriculum, had been completed, and the
mathematical achievement test‘scores of the students as

measured the Canadian Test of Basic Skills.

The beacher data included dinformation xregarding

years of experience, amount of inservice training,,

Y

v

- \ . v
mathematical and science quqliffzgﬁ;ons, and exposure to

e training.

thg)metric system during preserv

The researcher éstabli ed critical values of 0.05
for anql?éis ;f student /fletric data results witﬁ the
factors ofoséﬁ, and size of schpol,“ghapter,comfleted, and

. mathematical échievement. Student metric data results
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correiated with teacher ‘vaf!ables were also assigned

critical values of 0.05.

Research Questions /

As previously stated, the resg;rcher sought .to

answer the following queﬁfiggq‘;<;oncerning metric
w - ,‘—;J‘
education: .

1. How proficient are grade seven students in their
use of units an symbols,, estiﬁation,.measurement,'and

conversion ski;ls as measured by Williams' Test of Metric

2. How proficient are grade seven studénts in their
understanding of length, mass, volume, and. tempgrature as
measured by WIMS?

’ 3. Is there a significant differedge in metric
achievement bgtbeen boys and girls in the various sub-
sections and content areas of WIMS?

4. Is there a correlation between stiident mathe-
matical achievementl as measured by the Canadian Test of
Basic §kills-and studentgmetric acﬁievement? |

5. . Is there a relationship betweenfétudent metric
achievément and cohplétion of the metyic chapter in Math

Is 1?

6. Is there a felationship between size of school

AR

and student metric achievement as measured by WTMS?

v . -

BTN

T ]
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“of'units and symbols followed b
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7. Is there a relationship between teachers'

mathematical . and science qualifications and ‘iheir
respeétive students' metric aéhievemgnt?

8. Is. there a relationship between the amount of
inservice metric training recgivédt by teachers and their
respective students' metric achieiemént? ¢ -

9. 1Is there a relationship betwegn sgudents' metric
achievement and number of years of teadhihg experience of
their teachgrs? {- ~ .
.10. 1Is there‘a“relétionghip between studgnts'-met;ic

achievement and the exposure of their teachers to the

metric system during their preservice training? _

i
I

\
B

Descriptivé‘Analysis of Data

The descfiptive stat}étics of range, mean, standard
error of the mean, and standard deviation for the various
sections of WIMS are contained {fifable 3. An examination
of these statistics reveals considerable variation among
grade sé@éh'students in Eheir understandihg of the various -
elements of the metric system of measurement.

-The four subsections of WTMS, namely, Lnlts and

‘symbols, estimation, measurement, and conversion skills

each contained twelve possible co espondbsl Ranking

these subsections in descending order atcording to mean '
scores indicated that students \performed best id’the area
urement, estimation,

and finally conversion skills. A mean score of 4.076 out

S
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Tablg 3 ‘
. Descriptive Statistics for the Various Sections of WIMS
(N = 380) .
I ' |
- \
' = .
Test Variable Possible \#,éange Mean  Standard ' -Standard
: . Error‘\\‘ Deviation
Units/Symbols 12 11 8.384 0.116 2.262
Estimation 12 9 5.289 0.097 .1.889
Measurement _ . .12 10 7.400 0.096 1.876
. /
Conversion 12 12 4.076 0.124 2.411
Length . 17 14 11.492 ° 0.136 2.644
. . . N
olume 15 12 5.“634 0.120 2.346
Mass 11 11 \ 5.042 0.108 2.097
Temperature S 5 2.961 ’\ 0.054 1.053
. V4 ’
Total 48 ° 32 25.166 0.328 TTET402
v

13

-a
e 2o e ]
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. : T .
of a poasible 12 1indicates that grade seven students are

lacking in the skill of convert;ng from one metric unit to

another. Tﬁe conversion subsection displayed the greatest

-

‘variance of the four subsections with a standard deviation

of 2.411 and thus a variance of 5.813.

The itemé in the four content areas of WTMS, namely,
length, wvolume, %FSS' and temperaturg were not ;qually
distributed under the four ontent areas. Howeber,
combariéon of mean scores withi-gpssiEIe‘ scores implies
that grade seven students perform bgst in the content area
of'lengﬁh, followed by temperature, mass, and volume.
Aléhougﬁ students 'berformed_best, in the content gre& of’
length, 1ength' was also the area which displayed the
greatest variation with a -standard deviation of 2.644 and
thus a variance of 6.990. This may be due to the fact

that the content area of Léngth contained seventeen test

items out of a total of 48. Volume, mass, and temperature '

contained fifteen, eleven, and five test items
respectively. - ' ‘

A total mean score of. 25 out of a possible 48
indicates that grade seven students are generally lackipg

in the metric skills of“Measurement.

1]

PESNESL e

Statistical Analysis

The first two research questions wiil-be analyzed on

categories of WIMS. The researqhér determined the actual
) et

- .
.the basis of the students' mean‘\bcorif in the eight '

Sp i
S R
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‘ proficiency levels for " each category by multiplying the
‘ratio of students' mean score .in a particular category to
- the total ﬁumber of items iP that category by 100. In,
this manner the actual proficiency levels were calculated
for all eight categories of WIMS.
- As detailed in Cﬁgpter 3, the expected proficiency
levels were_established by a panel of ten gra@e seven
teachers who indicated thg//;;éESQimate pércentage of
students who should answer correctly each item in WIMS. \\

The attained proficiency levels of the subjects for ' :-
. 4 I'4 =

“ . gach category of the metric test were determined.by

-
-

dividing the actual pxoficiency levels by. the expéc;eg
N proficiency levels. R\) N

| ' Question three, which dealt with sex‘differences,
. was analyzed using a 't-test. Since math aéhievemeﬂt
. scores .Qpre available for only a portion of the‘ otal
sample, student's mathematical achieyement, addresseq in
guqstion four, was analyzed using correlation

L :cogfficigntsﬂ . ' | | - '
The remaining questions, queftions 5 to 10, relating
- ) - to,completiop of the metric ch&ﬁter, size of school, qnd
| teac?er variables were analyzed using a stepwise multiple

——

:' - regression. o .

Student Proficiengxfin Metric ékills,

. . In “this section, data are presented to answér
v research questibh 1: ééw profxcient are grade seven
. : et .
7:.‘ r S 4
‘r‘. : M



r

)

performancg

N

58 °

‘ . &
students in thelr use of units and symbols, estimation,
measurement, and conversion skills as measured by WIMS? -

Table 4 provides a comparison of expected

proficiency levels with actual proficiency levels for thé’ B

four subsections of WIMS. The data peveal that-students
ar{. well below expected proficféncy levels in all foug_{
subsections of the metric test. Expected proficiency
levels incicated that students should perform best in the

area of units and symbols, foilowed by measurement,

x <

estimation, and conversion skills. Although actuai

. Il
L4 . *

'proficiency was ~ below expected proficiency,' ‘the

.the students in-the various subsections

what was -eipected by teachers. That is,
o . .

' Ty . . ) R
students performed best in the area of units and symbols

= .., ) » - N L . ,\
followed by measurement, estimation, and conversion

P v

skills. . - -

‘

e

The_ total efpected proficiency level for WIMS was
p’ojected by teachers to be 81.7 percent nowever, the
actual proficiency level was slightly more ,than 252
peréent. Thus, after eight years of metric implement-
ation, grade seven students have attqined but 64 percent
of axpected .proficiency and oniy 52.4 percent actual

proficiency. In conversion and' estimation §k1115,~

e . & ) X, b (
students Qcored well below the 50 - rcent level,

. "\{l

reflecting a lack of knowledge and understan‘}nq of thesc
/\-‘
areas of the metric system. Although the use of units and

symbols\ was' 20- percentage" points - below expectec

v ‘ |

-

I.‘. -

o
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M : Table 4 e
cOﬁ'\parison of Expected Proficiency Levels and Actual
. . rzroficiencg Levels for Subsettions of WTMS
b, - . )
— '
N 3 ' . a
" Subsection Expected - . Actual Attained* _
: Proficiency . Proficiency Proficiency
— Level .+ Level®* Level
' -
. - h X
un:tS(stpls 89.9% ' 69.9% - 79.8%
| }stimation Y LT, B 44.1% 56.5%
. Measurement o BL.1%. . 61.7% . © - - 76.1%
Conversion 17.7% ° 4 3M.0% o 43.8%
T .. TOTAL I T U0 [ Csauy( . 63.6%
° s *PerCent'age,»actual-proficj.ency' is of expected pfofipiency.
S 4 ’ . -~ T » ' D .
. | S - ' . u
% . - b ' *
. . ' .
_. L)
N . - . - /
[y . . . ) _ . !
-‘f N 4 . .
4 . . [
+ % - . —
. . -
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proficiency, students did tend to have a general
understanding and knowledge of this subsection. "
summary, grade seven students have nc E&S;ed the -
groficiency level expected ;; teachers in the four
subsections of WIMS, namely, use of units and symbols,
estimation s8kills, measurement skills, and conversion

skills. ’ - e

Student Proficiency in Metrig Content” Areas s

In this section, data are presehted in answer to

R 4 -t

research question 2: " How proficient are,‘grade seven
s:udents‘inr their understanding cf length, mase,'volume;
and temperature ”gs -measurec by WIMs? Comparisons of
’expectedlprcficienc;"levels end actual profieiency levels
" for the four content areas of WIMS are contained in Table
5. vAs sho@nu in Table 5, students are below exbected
prcficiency levels in ;11 ‘four content areas. In a
descending order of actual proficiency, the‘ content areas
are arranced as follows: *:fength, temperature, masg, apd
volume. The overall actual proficiency level for students

was 52.4 percent while the expected *» proficiency lével was

. ‘81.7 percenx. )
‘ In thek content areas, the concepts of volume and
mass dagxe below the 50 percent level of actual proficiency,,_
l suqqesting { general lack - of, knowledge and understanding
of volume and mess. Although the concept of length is'_
nearly 19 percentage podints below expected proficiency

. . . * . 4
. . * ’
™~ Y . f’ .
» L2 o , - (
. . ) . 'I;. ) ’ . . "‘_
_ . . . . . oo e
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. Table 5
. v ~
Comparison of Expected Proficiency Levels and Actual
Proficiency Levels for tge Content Areas of WIMS
E
Content Area - Expected Actual Attained*
Proficiency Proficiency - Proficiency
Level Level Level
Length 86.2% 67.6% 78.4%
Volume 74.6% 37.6% 50.4%
,3‘
Mass 82.1% - 45.8% , -55.8%
Temperature 84.0% 59.2% 70.5%
TOTAL . 81.7% 52.4% 64.0%
— -

*Pefcentage actual  proficiency is of expected proficiency.

\\.

—
~—m

' ‘ "‘;n"
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level, students generally have a fair understanding of
this concept. In conclusion, gra’de} seven students have
, hot reached proficiency levels expect:ad by teachers in the
four content areas of W;I'MS, namely, length, mass, volume,

~
and temperature.

Metric Achievement and Sex \‘

~ . "h
In this section, data are presented to address

3
!research question 3: Is there a significant diffe}ence‘ in

¢

metric achievement between boys and q'rls in the variqus )

‘;ubsections and content areas of WIMS? The results of the
analysis of sex differences are displayed in Table 6. Tﬁg
applicaﬁion of a t-test ihdicated that there was no
éigniticant difference between boys | and gi;ls in the
var'i,ous sections of WIMS. |

Metric Achievement and Mathematical Achievement
. : / '
Table 7 displeys data to answer research question 4:

Is there a correlhion between students' mathematical
achievement as measured by the--Canadian Test of Basic

-l
'Skills and students' metric achievement? Table 7

indicates that there s  a statistically significant

relationship between sthgents' mathematical achievement "as

—

! ofly
measured. by the Can an Test of Basic Skills and
students' metric achievement. This implies that a student
. of higher mathema€Ical achievement tends to perform higher

on WIMS than students of lower mathematical qchieveme'ﬁt:.

v N .
~ .
-

3
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Table 6 ¢
t-Test Results Comparing Males and Females on the(
» Various Subsections of WTMS .
<y
— ‘ n
Subtest Sex N 'Mean SD t-valye* DF
. ] ' /
Units/Symbols M 198 8.232 2.098 ¥1.35 197
F 182  8.549 2.423 Y 181 e
Estimation M 198 5.460 1.849 0.759 197 .
N F 182 5.104 1.920 181
Measurement M 198 7. 581 1.847 0.378 197
F 182 7.203  1.891 . 1s
Conversion ‘M 198  4.045  2.340 0.262 .+ 197 .
F 182 4.110 2.492 181
. ~
Length M ‘198 '11.682 2.554 1.457 197
\ F 182 11.286 2.730 - 181
Mass M 198 4.985 2,061 -0.55 197
. F 182 5.104 2.140 181 ,
Volume M 198 5.636 2.237 0.165 197 .
. F -182  5.632 2.466 181
Temperature M 198 2.990 ~1.042 0.563 197
- F 182 2.929 1.067 _ 181
) . . E g - '
TOTAL = ¢ M . 198, 25.338 6.025 0.%44 197
F 182 24.978 6.799 . 1?1 , .
*CV of t at 0.05-leveLjis 1.960 . -
- ]
- ' “. & -
[ - \
_ - .
\ - L) - \_
~ ‘_ - '..
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Table 7
Correlation Between Mathematical Achievement,
as Measured by the CTBS and Metric
Achieveﬁrnt as Measured by WIMS
- ]
r n t df
=2
0.7399 83 9.89* 81
] - ,
E) ) ' ’ ) ’ *
r /] - - \ ’
*significant at the 0.01 level.
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teaching experience, and exposure to the metric system,

65

Metric Achievement and Completion-of Metric Ch{pter, Size

of School, and Teacher -Variables

Student metric achievement, as it relates to
completion of the metric cha_pter,- size of school, and the
‘teacher variables of '.n}at;hgmatical and science

qualifications, = inservice metr]{s training, years of

during preservice training was analyzed by means of a

stepwise multiple regression. In a stepwise multiple

_ regression ‘the best predictor is selected in step 1, and a

oné-predictor regression equation is provided. In step 2

tHe variable that wauld contribu/;e the most ‘additional-

relevant variance is selected and a two-predictor

+' regression equation is determined. Each successive step

.

progresses in a similar manner - the \1ext preciictor
* ~

" variable entered into the regression equatifon would be the

.variable that’ has the l&}gest' correlation with metric
achievément when all ..variables already included in the
pfevfous. regregsSion equatiois_ have been parti{ied out.

A stepyise multiple regression was calculated for

the four subsections of WTMS, namely, use of units and

symbols, estimation, measurem_exit, and" conversion skills

" and for the four content areas of length, voiun‘\e,‘ masé,

*

and temperature. Table 8 contains the results of the
stepwise multiple regression for the subsections 9f WTMS.
The ‘v:}-iables which had a statistica'llﬂ( significant effect

on st dengg' . performance in the use of units and symbols

RS R )

FEERY '
P S L LA . - v -
O N A R T

*\‘



- ' Table 8 : "

£

. * w e . * .
Stepwise Multiple Regression for the

- Subsect_i.ons of WTMS -
— - .
Dependent . Variable# Step R? F Probability
Variable "~ Entered , )
. " - ‘l
Units/Symbols '?fxl 1 . 0.57 39.21 <0.001
R 2" 0.69 32.81 - <0.001 ‘
X3 -, 3 0.76 30.04 _ <0.001
Estimation- - ' X, 1 0.58 41.65 <0.001
~ skills ! ' ' :
Measurement X2 1 0.31° . 13.59: <0.001
*Skills . ) .
Conversion K 1 " 0.38 18.75 <0.001
Skills X5 2 0.53 _ 16.17 <0.001
Total Score X 1 0.54. 35.42 <0.001
‘ X4 2 0.73 39.82 . <0.001
. > '
. s « )
* Xj = Chapter Completed - ' - Lo ) -
X3 = size of School '

X3 = Number of Science Courses completed by teachér.
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were completion of-the metric chapter, size of school, and
gye number of sclencd‘cqurses completed by teacher.

The size of the school was the ogiy variable which
had a statisfically significant effeet oh students'
performance in the areas of estimation and measurement
skills. Since ,the variabie‘:f completion of the metric
chapter did not have a significant effect upon students'
performarfce in these areas, it may indicate that the
skikls of estimation and measurement are npt strongly
affected by the metric!curriculum and that factors outside R
gpe school environmept influence these skills.

CEnvereion éklils, however, are positively affected
by comﬁlefien of the metric'chapter, as well as by the
size of school. ‘Boéh'theee variables were statistically
siénificant in relatipn to student performance in the
conversion section of WTMS. '

Table 9 contains the results of the stepwise
multiple regression for the eontent areas of WIMS. Both
completion of the_metrig ehapter and*size of” school had a
statiséically significant effect upon the content areas of
'lengph, volume, and mass. The size of school was the oniy ,
factor that had‘ a:statistically significant effect upon
temperature. "~ - - | o . -

. : 1
No signiffcant relationship was found to exist
ung

.-

between teachers' ‘methematical qualifications, inservice

[ 2

metrigﬂtrainind, years of teaching experience,for exposure
i T ¥ . I 4

to the metrio sySteﬁidﬁring their preservicé’training and

r : oo



. : . <
. /s . g
- /
-.' \\I .PM: .
r N \ :
_ ;_ | : ' ¥
i \ . 1 *
\ \] N
" ‘ . ; _ Table 9 <7
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' Stepwise Multiple'Regression for the *
= Content Areas of WTMS
Dependent Variabi;§‘ Step = R? F ' . Probability
Variable Entered _— .
) . ! —~ |
Length X1 1 .0.47  26.60 <0.001
- . . X 2 0.65 *  27.48 <0.001 —
. é~ ! N
i Volume X - 1 0.44 23.91 <0.001 ’ -
: Xy 2 0.59 20.81 <0.001 R
\ | Mass * X1 1 0.54 - 35,11 <0.001
I ' "X 2 0.61 23.14 ' ¢0.001
_ Temperature Xo 1 0.51 31.14 <0.001
Total Score X5 1 0.54 35.42 <0.001 :
. X 2 0.73 39,82 <0.001 -
: . e _ ' y
o
. / *
. / ‘ ’ . \ - - '
: . - * X1 = Chapter- Completed . _ ) .
E X3 = Size of School : €
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their respective students' mean metric achievement in the
skills and content areas of WTMS.

In conclusion, the mean ovgrall score of grade sev.en
sﬁdents in WIMS was sigxiificantlly affected by size of
school and completion of the metric chapter in the

mathematics c{xrticulhm.

—

_.‘ .
; - Summary S
P

Within the 1limitations of this study, the following

observ_ations may be made: - .

1. Grade seven students are not proficient in their _
use of units and symbols, estimation skills, measuf’e’m&if

» . ‘ o, .
'skills,.and convei:gi;on skills as measured by ms. . While

expected profici‘eﬁcy : Qsj. 31.7 percent, the actual

proficienc{' levei reached only 52 percent.

2. Grade seven students are not proficient in their
‘understanding of length, mass, volumé, and temperature as
) _méasure by WTMS. While expected proficiency was 81.7

' percent, the actual pz’oficiency level - reached only 52

percent. - - >

4

_the fof!.lowir{g areas:

1« Studertts with higher 1levels of mathematical

achievemertt o measured by the Canadian Test of Basic

Skills had higher levels of metric achievément than

students with lower levels of matheihatical achievement.
' N

P

H
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P . - BN . . . .
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: Si:ati’stidclly significar?t\differences were found__inf
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”~

—_— 2.' Students in , larger schoois had fiigher

oy achievement scores than students in smaller schools.

- 3. Students who had completed the metric chapter in
the grade seven mathematics curriculum scored higher than
students who had not completed the chapter. .

¥ 4. sStudents taught by teachers wit':h‘ a stronger
scienge bac)(‘gfotind scored'l significantly higher 1in the
subsection of WFMS that dealt with the use of units and
:ymbols than students taught by teachets with a weaker
scien::e background.

Statistically significant differences were not found

e
in student metric achievement when students were grouped

\ w

. ~
nor the exposure of the 'teacher to the metric system

during their p_reserviée training._ .

-~

o amount of inser\(j:ge metric training received by téache_rs,f‘

by sex, their teacher's hathemaggggl,qualiﬁicatiohs, the .

the number of years of teaching experience of th’e teacher, --

¢ e - ‘
- s
e lvoket ~



) ' CHAPTER 5

T ' CONCLUSIONS, DISCUSSION, AND ‘RECOMMENDATIONS -
EAE ’ ) - v

— Measurement 1is a basic skill required by all
| individuels in everyda; eXxperiences. We neefi’the skills
o of measurement to calculate distances, heights, areas,
' volumes, massés; to purchase gasoline, foo;is; to perform
common carpentry and houséhold tasks; alon'g with “a
multitude of othe tivities. The importance of teaching_

-

this life  skill is_ widely accepted in schools throughout
Y ...~ the world\- -
o The metr?.c' sg_stem _fsf ‘the Lsy%t“éin:: gf measurement—
) officially used ° in‘ Canada. At the time of this study the -

v L | ‘metric system of measurement had\been the sole | system of.
.measurement .in + Newfoundland . schools for eight years.
Thus, grade seven students in the b{_ewfoundlend school

system had been exposed exclusively to this system since

entering school.. The investigator K felt that - a‘
- - ,comprehensive assessment ‘of the teaching of measurement
and the metric system would identify students' strengths

" - and weaknesses and---suggest recommendations for future

curriculum revisio;u- , 0

Ovexview of the Study

N .
ST e

‘The major. purposelof this study was to asséss the

_metric measurement sKills of grade seven students in a

——

oo T . . .
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able, one of the first tasks was to identify and’ modlfy a o

/ .
, teacher questionnaire, the ’study was des.tgned to anqyer r

PR - o s N Ry -, et o -, Y i, o, -
el s : B g e s S R L L -f T R S

ALy s
. : 72

p — A
selection of Newfoundland schools ehd to escertain the
. 0 .

effects of various variables upon metric achievepento,

Since ﬁa standardized metric achievemenit test was avail-

test of metric achievement that would be suitable for use .
with studentg ¢n the Newfoundland echoql system. After a
comprehensive review of the related literature, williems'
Test of .Metrfi‘c Skills (.W?l‘:-{S), was identified as Ehe most’

suiteble evaiuation‘ instrument for the purposes.-of this .
study. . . ‘ . h "

Using WTMS as the evaluation lnstrument, and a shorb— .

[

the-followlng—questions- ~ :I_f"\ . - o . Lo

S : h [

1. How proficient are grade seven students in their B

it

use of units and symbkls;.;;stmetion, measurement, and -
e .

conversion skills as measu: y WIMS? e
- R o -"}'
2. Howfproficient ere grade seven students in. their ( '

"'

uﬁerstanding of length mass, volume, and temperature as
A

measured by WTﬁS? - ) Ut > N C

3. 'Is there a signiftcant difference in met&ic'

achievement between boys and girls in the verious sub-

hY

sections and content ereas of WTMS?

‘ 4. ' Is there a cOrre}etion batweln . stud'e'nts' LI

L ¢

mathematical achievement as meeeured by the Canadian 'reet

of Basd.c Skillsgnd student metric achievement?

- 5. Is there a reletibnship between student metric . -.'.;3
‘lchievement end completion of the metr}c chapter 1n Math " ‘
I_s_,;, theﬂ'r mathematics textbook used in qfadé eeven7 ‘ r \'
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\t E | ‘ -
R o ) . 6. * Is there ;-relationship between size of 8&chool

'ahd studéht metric achievement as measured by WTMS?
7. Is there® a reldtionship between teachers'
‘mathematical. and : sdience qualifications and their

}gspective'students' metric achjievement? /J ' [
b -
' 8. 1Is there a relationship between, the amount of

- \ S,
ipservice metric training . received by teachers and their-

respectfbe'students' metric achievement? .
A 9., 1Is there a reiationship'betweén students' metric
. L

>achieyem9nt'and number of years of teaching experience of .

’
L I i

their teachers? LT T
e 10. . Is there a relationship between studentsV
metrlc achievement and the exposure of their beacher to
the metric system -during thpf} preservibe traiq}ng?
} ' ,To secure answers to the %Pestighs posed, WIMS was?*
. administered to a random samplé of 380 students,on the
'.4\ ‘ 'Ay;lon ggninsula. The mathematics teachers ugf typse ’
g v atudents involved in the study were invited to participate Uk
e '.by completinq a short questionnaijp Apértaining “to their'l'
E prexo;vice*and inservice education.. _" T
o " WTMS was adminiotered in March, 1986 It was felt
~ that the meacu:pment straqs on metric in the Magh Is I
. ‘proggam would be completed by grade. lqgrn 1t9dents at this

E

Sciencc. (SPSSX), a student data file and a teacher: data

txgg_were established and computer analysis was employed

G ,to cunmnrize and analyze the dntn..} W :\;

time. - Uoinq the Statistical Package for ‘the Social , -
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" students’ who had not completed the ohapter.

- 7
' : 74
: A
# -« .
Conclusions "y
. L . -
- The analysis "of thé data led to the following
conclusibnsc . -

- -
” ' 1. Grade seven students are not proficient in their

use of units and symbols, estimation skills, measurgment

skills, and conversion skills as measured by WTMS. While

-

expected'proticiency ‘'was 8l1.7 percent, actual proficiency
. 1

level reached only 52 percent-.’ N
i

. ‘2. Grade seveh students are not-proficient in their

/
undeMetanding of length, mash, volume, and temperature as

measured by WTM?. While expected proficiency was 81.7

percent, actwff'proficiency level reached pnlf 52 percent.

Statistically significant _differenceé'were found in .’

-

the following areas.'

~1. Students with -higjfer 'levels of mathematical'

achievement as measured by tfte Canadian Test of Basic

students with lower levels of mathematica%\achievement.

2. Studgpts in 1larger schools'had higher acﬂieve-'

ment scores than students in smaller schools.

/' 3., Students who had completed the mettlc chapter in

the gfe seven mathematics curriculum scored hiqher than’

-

» 4., Students LB taught by teachers ‘with. a stronger
3

pcience background scored higher in the suhaectlon ot WTMS

that dealt with the use of units and symbols than students

tauqht by taachera with a weaker scienca background.

L4

Skills’ had higher levdls of metric achjigvement than 1

\

-
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i Statistically significant differences were not found
in,student metric achievement when students were grouped

.,’u

by sex, their teacher s mathematical qualifications, the
amount of inservice metric training received by teachers,
the number of years “of teaching experience of the teacher,
nor the exposure of the teacher ' to the metric system

=

during their preservice training.

Discussion” x s \

This section of Chapter 5 will present a number of
. /

observations concerning the conclusions reached as a
\ .

result of the analysis of data. These observations are as

follows: RS B

s .

1. Grade seven studerts have a relatively low level

of -knowledge of the metric system, This low level of

e,

proficiency suggests that'prior to grade seven, exposure
of students to the metric system is extremely‘iimited.

This low level of student: proficiene&ﬁ}eads one to behieve
that the Investigating School Mathemat* o}tam
presently taught in the primary and ' elementary grades'is
insufficient in its treatment of the metric system of
measurement. Thus, for many students, the -grade seven

program serves as the first meaningful encounter with this

moasurement system rather than serving as a review and

extension ‘of thefgtsic metric concepts. Becdhse so many

' . " <
new concepts are presented in this program, many students

are- unable to cope adaquately with the measurement system.

"
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2. The poor performance of students on the

‘ conversion subsection of WIMS indicates that students may

be - lacking in their understanding of the decimai
numeration systeg;‘
mathematics curriculum fraction§ are introduceq before the
decimal numeration system. The conversion. from the
imperial system of meq‘grement to the metric Ryystem
necesSsitates a de-emphaais on the early use of fractions
and a stronjer focus on the understandidg of the decimal
numeration system. This re-organization of these variops

-~

mathematical concepts would assist greatly .in a child's

‘understanding and application of the metric system,

3. Factors other than the metric éducation programs
’

within the. schools aﬁfect the metric achievement of

-

In the present Newfoundlan:\\}

students. - _This 1is ref}ected in the significant . .

-
. ~

j .
relationshié— between ize -of school and student metric
achievement. Factors that may contribute to- this

variation in achievement are the degree of exposure to the

metric ‘system within the community, the frequency of'

m:l!!-grade ,classes, ‘the degree of teacher ' specialty

-

within the _ schools, or instructional materials and -

resources available to the schools. ..Any single factor or

cohbinations‘of factors may accountbter the difterehces in
. —— Ky .

_ metyic achievement due to size of school.

' q. “Although students .did not reach expedted
proficiency levels in length and tempefﬁturo, they did
perform better in erms of the percenteqo of correct

\ -

3
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responses on’ thosa'items concerned with these areas than
on items concerned with™hass and volun;& This may be due,
in part, _to the conversion timetable established by the
Metric'cenversion Commjission which established temperature -

'and. length as the Hirst two units to be converted to -

: ! .
metric units in Canada. Another pfausible explanation for

the noticeable difference in these metric areas could be
‘ ]

LY i . .
the gr:ﬁexposure to temperature and length 4 in the ,
various®*rorms of media. . ’ .

"5.' The £indings r?fating to mathematical achieve-

.ment and‘netric achievement confirm the Eindings of McFee
(1967), Slobojan (19l4),’ Houser (1974); “amd Williams
(1978). The best' predicator of metric aghievement is
mathematical ability.

T~ '6. Altheygh no significant difference was found

L)

between the metric perforinance of boys and girls, boys did

- 1per£orm slightly betteéithan girls in six out of qge eight

subsecticns of WIMS. This phenomendn may be;l “worth
(w

—— o
monitorina to determine whether the slight differences are.

f related to gender or whéther other variables account for

"
Weric |
achievehent indicates that factors outside the context of

v ' T .~ i ' .
’education may influ&nce metric achievement. This study

these differences.

7. The lack of a statistically sign

. -~ - 4
relationship between teacher variables and student

gdentities the mathematical ability of students, size of

&chool, and completicn of the.metric chagter as some of

o

v



PR ) - L

. : ' \ ~* | 78

these fa(;;t 8. Further research is needed to identify

other fach?s which affect student metric achievehent.

8. * The lack of a/ statistically significant ¢

relationship . 'hetween studen \metric achievement and a

teacher' s,exposure to the me ric system during preservice

.training suggests that - a teacher s understanding of :s

»
metric system has little influence upon his/her respective

studentsz_ metric achievement.. . Another plausible
N . b D

- explanation would be the ineftrectiveness. of metric

'. &

preservice, programs. '

L
;
/ >

Recommen’gtions

*

. ~ A ) -
As 'a result of this gtuey and an extensive review of

L2
the related literature concerning metric measurement, the .

fbllowing recommendations have emerged: :

1.’ The emphasis. placed upon the *system of metfic

‘ . » - -
measurement in the primary :nd elementary grades must be
T g :
.. . '
increased. Before entering junior high school, students

should have .a thorough understanding of the concepts of

length, volume, mass, and tempegature,. js well as the

organization of the meé?ic system by multiples of ten.
They should alsq,be familiar with conversion skills. *
2. FOr many = years curricyfum developm:\\
spebialists have recommended that concrete’ manipulative
materials be used with ‘primary and‘ elementary school
children. Thus,.. it ig ~ recommended‘ that primary and

elementary‘ ' vei stﬁggnts be exposed ;extensively to

5

»
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manipulative or hands-on activities so“that the varipus

“metric concepts are undersYood and retained.

- ‘3. Research is needed to dete@ne the order of /

presentation of various mathematical concepts in -the

elementary mathematics program. The conversion from the‘

imperia]. system of measurement _to the metric sy‘em may
necessitate a de-emphasis on the early introduction of
decimal numeration systei. ’

4. Further research ls needed to identify. the

factors outside the metric education prograrnl that affect
PR st PO

the\metric achievement of students. Factors that appear'

——. L

to be" worthy of 1isolation ase those that relate to the

family and comnunity. o

‘.\ fractj;ons and a stronger focus on the u_nderstanding of the J

a

5. Further research’-is. needed to ) identify the '

factors other than mathematical ability and size of school

that .may affect thk metric achievement of students.

Attitudes of students and teachers toward the metric

- system may be worthy of study, as well as thg influence of -

" a teacher's metric’ knowledge in __relation\ to his/her

t 4
respective student's metric knowledge.

6. Research is needed to eva’.t{late the metric x{eeds

of teachers involved in preservice training and the extent'

‘to which these needs are being ‘met by the various cov]rse

raquirements involved in the preparation of an individual®

tor, the role af teacher.

o
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\

The findings of this study-are applicable to the

.population of' students and teachers on the Avaloﬁ

&£eninsula, the area from which*the sample population was

dsawn. However, the involvement-of sgudents ftom urban,
.y \

" —

ruréi, “and. suburban "communities in the étudy, perhaps,

indicates that students - from othér communigies' in
Newfoundland may have characteristics in metric. achieve-

ment similar to those‘of this s;pdy. .
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‘ CONSULTANT EVALUATION' FORM .
‘v & . .
EVALUATOR: ®\ "~ , S
POSITION: __ . ~ - -
’ . - ” .
~ ) { ' ! . -
. A £ ’ -
’ha ' Please read each item for ambiguity and/or paper
wording. ' , g
_,r . — ’ ) - .. . - \\\ . : i
s TN e : i
2. . Verify each answer. ' = AN . .
. % o T
"3, At ‘which earliest age level do you think that f\t?fS\\\*
}_ _ students can properly work ‘'with the ‘metric measures
T 7. on this test? e
*:\\ ©_ 5-9 years _ iO-li'yeaii//// 12 j14 years
. .'\ \ ‘. : . . . R . . - \- ‘.
4. Comments onispecific\guestions. (Use 'back. of paper
if necessary.) e Be -

f .
. N\ .
- -
. A »

5. ' Comments on specific questions that may not pertain 5

‘to. the Newfoundland setting.

~ .- T

) ] L o . _ ' .
6. Comments in general. (Use back of paper if
necessary,) . )
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Al Section I ‘. 5
PR . c

" .Please in@%;afé,;y bheckiﬂg the appropriate column whether
each item in the test measures sﬂpﬁly knowledge or both

knowiedge~and~unaers£anding;; .
. L . -

N -7 ' seetion II -~ \ _

;////' Please indicate by checking:the-app:opfiate coluﬁn whether

. . (. N .
- 'have. completed grade seven. (Keep.in mind that some

measyring instruments in ‘Part C of the test may have been

.

introduced to students in the science programs of previous

* years).

~ section III
3 ) . . h ‘ N ) .

Please indicate the apéroximate percentage of students

that should answer correctly éach item.

N, .
\‘ ! L N . ’ -

S - | | _ . ./{/

or not eaqh'item Lg'suitabié for &ewfqundlané students who -
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Section I . .

Suitable N
Item
- Yes

Knowledge -~
And . :
Understanding

Knowledge
Only

a——

. No

- s PART C-

.‘ 2 ". — — — el —
3 3 ' / . '
’ 4 - -
- 5 . - - —
. 6 . =\ I
7 - . - \ : L
it 2y — =
9 ! —— — — ‘_
10 _ _ A
. ‘\‘ - ] . \| .
;l ‘ ) e N ? _
. 12 - . . \
PART D o , : I
) l ) M
2 - - v -
3 _ - .
4, ~ S __'\
5 M oe . . N
6 o T T .
‘ 7. - - —_—
n— 8 — _.' —— —
{ 9 L C L
10 - - -
11 4 . — . ﬁ___
i2 - * — L
S , ‘
? i - ‘
3 ~ \

Section II .Section IIT

Percentage
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“TEACHER QUESTIONNAIRE

Sex: - Male ’ Female

-

How many years of teaching experience do you have?

Years

a unitrgn the met(dc system?

courses, have you comp]eted duning your university
. years (1n semester courses)? ‘

e ——

How many scdence courses. other than educational science

Y

. - Have you completed any math courses’ either educational
or academic while attending university which deal
' Yes

\

How many hours of: metric 1nserv1ce-have;yo rec\ived
(not included in 3)?\ Hours -

. S .
How many math courses. other than education 1 math

courses such as Science 115A\& B have you completed
-during your un1vers1ty years (1n semester courses)?

\

Math Is program? o Yes -

. Have you completed chapter five 'on measurement in the

No -

1f no, do you expéct to complete 1t before the end of

AT,

IIB-

9'

.10,

the school year? =~ - Yes

No

‘How many years have you taught the metric system of

measurement? . Years

-Nhat is. the total number of grade seven students enro]led

in your school?

When teaching the,conversfon aspect of metric'measurement
do’you'use a horizontal or vertical approach? . =

Horizontal’ - -Vertical

—_—

LTI

N\

ﬁ with>

v

7
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March 3, 1986.

) _ .
‘I am 3 teacher presently teaching in the St. John's
area, I am in the process of conducting a survey of metric
. - achievement among grade seven students off the Avalon
Co _Peninsula, as part of my Master's degree program at Memorial
"University. One purpose of this survey .is to'determine how '

successful. we have been 1n educating our young people in " _ '
metric measurement. . . _ o

Dear Parents:

[ ! . . N N

. _ One element of my study: examines students metric
- achievement ‘as 1t relates to their mathematical. achievement. v
. : “.To complete this patticular aspect of my study, I request
[T .+ ybur-permission to obtain from school records your child's
i . mathematics achievement score as méasured.by the Canadian
o ' ' Test of Basic Skills.. If you consent to this request,,l-
. guarantee confidentiality - . .
7. May I add that this study has the support of many . . .
educatdrs, including the Mathematics Consultant of the . :
’ Department of Education. Also, the Avalcn Consolidated -
School Board has .granted me permission to conduct this study.
Without your permission, however, I cannot obtain the required
1nformat10n. .%

3

- ' Thanklng.you in advance. |
aa————t

Stncerely,
. 1

N . o . D Y ‘
. R . . . . et /’/(.' /(él., . .‘
P ) ) .,' ;" / i ' N

JM/mk . .. Judy Moakler

oo Do we have your permission to obtain from school

b records your child's mathematics :achievement score as measured . ,
B ‘ by the Canadian Test of Basic Skills? Please place a check

o . — beside your answer., __— ) . o

Yes o No - | -

. - . e . . LN .
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T v WILLIAMS' TEST OF METRIC SKELLS
: ' AT ' .
) Part A -- Use of Units and Symbols S
1. The symbol "cm" is the correct §ymbol for the '
unit . : ‘ : ’
» . , :
A. cubic metre _ v ! .
- : B. Celsius ' B PR P
. / C.. cents per metre ‘ : _ s
i ! D. centimillimetre ﬁ . ,
: 1 " E.' centimetre - 3 .
o ., 2. The correct symbol for the unit "gram" is - T
{ A. grm. A .
\ S B. Gm . ... S ' '
: ~C. gr. . - .- [ ) . ‘
{ D, g . . )
\ .. E. gm ' K
3. ‘The correct symbol for the unit "milTimetre" is
A. MM |
= B. mm ’ i
: C. m/m '
- . D. mM _
’ E. ml. o
3 . | i ' '
e e 4. The correct-symbol for the ampunt "250 millilitres”
:! » ll 1 s '
. " A. 250 ml
2. O B. 250 mls - : . -
A L, “C. 250 M1ls., - - o : , )
h . - D. 250 mml o '
; Ve i E. 250 mms.
Er ' 5. The correct. symbol for. "50 kilometres pér nour" is
o e ' LT : oo - - T
o T i LA B0 kph
i . B. Kp
% -4 | " C. 50 K/h
t § “D. 50 km/h
z; - B f E. 50 Kmph
ln.'-‘: "T . .‘ ) ~
'l - ° . ,:
‘:{; ‘\.'l) Cagy e . . ‘J; \ .'6‘:
S S Moy it s \ Vvt g Mo L s vaigve oY RO . I



. 10. The volu of your kitehen stnk would be measured
. 1 n . [
. ki;o11tres o

’ /
6. Onre hundredth (9.01) of one gram 1s dalled ‘a“

A. milligram

B. -centigram !
C. decigram . . ~-

D. kilogram

E. Megagram " "

po——

7. One thousand (1000) litres is called a

A. millilitre

B. centilitre : ‘ _ : -

C. decilitre K - >
— D. kilolitre /- - ‘ '

E. Megalitre '

8."¥he best Ln}tlto measure fthe length of a pencil -
would be the ‘ e

A.. «ilometre - -- ) ' . .
B. 1litre ' ;*—/// T : R
C. milligram . . . _
D. . gram -
E. centimetre ~° ’ _ M _
9. The. best metric unit to measure your own mass is )

A. ‘Litre
B. kilogram
C. gram

D. kilometr
E., centimetre

A

B. ceéntimetres S
C.. Xitres ,

D. /milligrams : ‘ ’

E.

mi]]i]itres -

" distance between cities is measured in the unit

‘metre . -
kilometre '

kilograms . . v
Megametre, . - ' SR
kilolitre - .
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12.

Mmoo o>

Mmoo

"‘mMoo®E>» >

A farmer might.sell his: 1and using the unit
called a

<« Metre ; ' '
kilometre _ )

square cent1metre

hectare .

kilolitre ' .

mooOo>>

“Part B -- EstfﬁEtion - ‘ _

Ten® metres 1s reasonab]e length for a

pencil . \ _

desk i S . ' ;;)
classroom R ST
. football field

<city block

-

-

“Two Millimetres is about the thickness of a

. piece of paper

penny

. book’

brick

. set of encyc]opedias

The distance a person might walk in an hou' is

- about

A. 0.5 kilometres T '
B. 5 kilometres.| .. ‘
C. 50 _kilometres -

D 50 decimetres .

E ‘5000 centimetres

basketba]l‘fi]led with water wou]d c~nxain about

0. 5 litres_- : S
3 litres ‘
15 1itres ‘ ' -
. 50 litres ‘ '

. 500 _Jitres

The vo]bme.of an average glass df.water'is aBout

A. 30 millilitres

B. 300 millilitres

C. 3 1itres '

D.' 30 litres - ? ' ' C
E. .300 litres .

P 't.:-, 34




6.

7.

8.

9.

10.

11.

L}

3

The volume of an a&erage egg is about,

mo O oo

0.5-cubic centimetres
5 cubic centimetres

5 cubic decimetres

5 cubic metres-

. " B0 cubic Fentimetres

An aye?gge man might have a mass of about

A.
B.
C.
D.
v

rhe mass of one penny 1s about
A
B.
c.
D
E

If ch11dren are a]] outSide building snowmen,

.5 grams

0175 kilograms

7.5 kilograms

75 kilograms

175 kilograms . .
1750 ki]ograms

‘50 grams
0.5 grams
5 kilograms

‘50 kilograms

—

the temperature is probab]y about

. -

A.  -300C -
.B.: -IOOC ' . . v
“C. 100C '

D. 200¢C

E. 300¢

the temperature outside is probably about

To bake cookies. you shoutd set -the oven

A,

B
C.
D.
E.

;
00c - : :
-100¢C .
30°¢C
750¢C
900C

—

temperature to

mo o oo

60°C . CT

1600¢C o e
3600¢C ' -

6500(C

10000C° -

‘If everyone hapes to go swimming in the lake,:

-

-,

|

~.
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square metres
square centimetres
square decimetres
square hectometres
squaresmillimetres
1Y

ﬁart C--Measurement

N

Which measur1ng 1nstrument would be  best to use
to measu e the engt h of a do]]ar bill?

- Which measur1ng instrument
to measure the d1stance’ar0und your school’

Whic

H .
23 4. "

measuring instrument Qoqu be best to
measUre. the thickness of a leaf?, a '

.
' . E\o
i

ou]d be begp to use

'
1}
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.

Which of the following would you use to measure
the mass of a book?

¢

D.Ww E.

Which gf'the fol]owiné might you use to measur2
the mass of a tennis racket? _

E.

Which of the following migh' you use to find the
volume of ‘pop in a pop bott..?

7

E.

e
L

. :5;1:"
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' 8. The correct reaging on the" thermometer is
' Q. 209 o
B. 220
‘ .'\
t+ C- 230\ \
D. 240 ‘
E. 260
9. The correct reading on the thermometen’is
. . - 112 .
A. 130 : % : ~
B. 70 / /. |0' ’
N’ . - ———,
" : o c. -130 g . ' '
L | o - 1|0 S
Tl . , p. -70 . . . C ' .
— : o ' . i o . : -
RO 1 L
. ' i .
R _ \ 10. Which measuring.instrument sould be best to use
to find the area of an é&nv=lope?
~ @
24 (;
C. D.:.- . 'E.
. '*11. Which measuriné'instrumént would be best to use
to find the volume of.q small box? ‘
| N
13-
-: Cl D.
2 ) A +
l.‘é ¢ - BN
R . '-(' : _.
AT A \ v -. . .



12. which measuring dAnstrument would be best to
uselto find the volume of a couple of small

rocks?
Ft? .
[ 2273 —"“—J
<J ,: /
A J U
A. B D E.
Part D --ConVeFQQon Skills R : \'

N

1 Which of the fo]low1ng is the same as - 150

centimetres? (
A. 0.15.metres

B. 1.5 metres

C. 15 metres . *
D. 15 millimetres

E 1.5 decimetres

2. "Which of the fol]bwing is the same as 25
millilitres? )

A. 0.25 litres
B. 2.5 litres
+C. ~ 2500 litres ‘ -
D.. 2.5 centilitres . . . o s
E.© 0.25 of a-litre
3. Which of the following is the .same as 0.3 .
kilometres?
A. 300 metres '
B. 3000 metre@
C. 30 centimetres
D. 0.003 metres ~ ,
E. 3 Megametres . o \ s
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002 grams
2 centigrams : - -

4.26 1itres 1is the' same as

11itres
itres

0.426 m 1
1
itres .
1
t

1
4.26 mi1
426 mi11
4260 mil
426 kilo

itres

1
i
1
i
itres

1
1
i
L
1

Mmoo

One cubic centiﬁéﬁre is the same. as

A. 0.5 millilitres
B. 1 -millilitre

C. 1 cubic metre

D. 100%cubic decimetres
E .

thousand (1000) cubic millimetres is the

A. 1 cubic metre

B. 1 cubic centimetre ) _

C. 100 cubic centimetres |
D. 10 cubic metres : co .

E. 10 cubic centimetres .

L /
One 1itre of water has a mass of about
1 gram
. 100 grams’
. 1 kilogram . o L.
10 centigrams . -
. .100 milligrams
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e

Which of the following is the same as 0.038
millimetres?

A. 38 metres

B. 0.00038 decimetres »
C. 3.8 metres . .

D. 0.38 centimetres :

E 0.38 decimetres : .

Which of the fo]]owing is the same as 426

grams?
<

A. 4.2 milligrams

B. 42 centigrams o

C. 0.42 kilograms | - ) ST
D. 4.2 kilograms : '
E. "42 ki]ogr@ms.

Which of the following 1s the same as 1825
mil]i]itres? o

L
A. 18.25 litres

B. 1.825 1itres

C. 1.825 centilitres

D." 1.825 decilitres

E.

182;5 kilolitres

4 =\ - ‘
940 grams is how much less than one kilogram?

A. 60 grams "
B. 60 kilograms -

C. 6 milligrams-

D. 6 kilograms

E. 60 centigrams

~



N | 106

Part E -- Relating Imperial and Metric Measures

- NOTE:

-

The following questions are not a part of the school

program in measurement. If you are able to answer

the questions without guessing, please do so, but do

not guess the answer if you are not reasonably sure, J
\

/

/

1. A-board that is two inches by four inches is

about the same as a board that .is .
A. .20 by 40 centimetrés

B. 50 by 100 centimetres

C. 5 by 10 metres

D. 2 by 4 centimetres : . -

E. o

5 by 10 centimetres . T

2. Ten kilograms is quite close toj -

A. 5 pounds
B. 10 pounds ,
C. 22 pounds
D. 60 pounds
E. 200 pounds
2 ’
3. One gallon of gasoline is "quite close to -
A 0.5 litres ) : ‘
B. 5 litres _ . ' -- 4
C. 25 litres ‘ v
D. 250 millilitres
E

25 mil]ilitres

»

4. 15°F (Fahrenhéit) would be closest to

A. -300C

B. -10°C | -
C. 159C - o : '
D. 300C

E. 500C

o



Student Answer Shéet for Test of Metric Skills:
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UNIVERSITY OF VICTORIA

PO. BOX 1700, VICTORIA, BRITISH COLUMBIA, CANADA V8W 2Y2
TELEPHONE (604) 721-721 1, TELEX 049.7222

~

S October 21, 1985
. I
‘ -—
.
Ms,.Judy Moakler P
~ 14 McLoughlan. Street . .
St. John's, Nfld. . ~ . = .
AlE 4G2 . ]
. " ° ) g

Dear Ms. Moakler: . ‘"\\\

109

Faculty of Education

(604) 721-7766

Your request t6 use my "Test of Metric Skills" and to modify as necessary .
for your own research is hereby granted with the proviso that no commercial

~

use shall be made of the instrument or its modifica%ion.

I wiah you well with your teaearch and ask that you share your results
with me, perhaps even an abstrafp so I may keep abreast of the field. I have
he

done nothing with metrics' over
lopment. Progress is slow,//né/

past 6 years except keep a file on deve-
I tend to blame the U.S. foot~dragging for

that, I hope to follow-up in a few years time to see where we have been in

this area. o, f ,
K ‘Sincerely,
" R.L. Williams
Associate Dean
RLW/cr : .
Enc. 1 ' . *
‘ 2
A -
i

»
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