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2" THQ purpose of thls study was' to determlne the effec-

L ) 4

' \tlveness of a unit 1n teachlng measurement in the metric - 4,f_“"”

l —

. system td grade seven students." ' _ ) . -;2' .;<;;tlfﬁ.
- L To do thls the experlmenter con51dered the follonlng 8 l
questlons --7h ?:h' ,h;.a,'- “ff.,.": ',' ,hf'f‘ §f~21n;"3;f;fs.;-;ﬁ

' 1. Is the unlt effectlve in prov1d1ng a gain 1n.achieve-'7~£%dl ‘

" ‘ment on measurement in the metric system?

2.. What lS the effect of the unit. on students' attitudes ,‘2._f
towards matheMatlcs? : ": ) . | ’:”‘h
bf 3, What are the teachers' attltudes towards the experimen— ”j o

- tal unlt? L U~,- EEE - '3 S :'T

: R . : i L

~

4. How effectIVe 18 the unlt in helplng students to reach\ _;7*\§

AT NS
- R 38
' 1 : N

' i;‘"each obaectlve? : S ""[f' f "-( . f, o / ,
_ ‘The- design of thls study was pre-test, post-test w1th ' |
1no control'group.' The study conslsted oflpreseptlng a flfteen:-,fﬁx f «j

'desson unit. on length 1n the metrlc system to 320 grade sevenl

'students in ten classes at MacDoneld Drive Junlor ngh School,i‘

.-'St. John's. Materlals for the un1t were taken from World. of 2_; _:eisf'l

Jmetrlc-Act1V1ty Book by s E. Odegard and restructured by the
: “"experlmenter. ' R ‘ . '
' constructed a pre—test and post—test

A o
" in order to determlne the dtudent s achlevement on ‘the unlt.;

: The experlmenter

._'1. 3 -' .

 The - p7f—test was admlnlstered and the post—test wes glven




L -after the i‘li‘teenth 1esson. ‘l‘he 1tems on the pre-test‘ and post—
IR test were identical but thelr order was changed. The 1tems oi‘
" the post-test were des:.gned to test whether the behav1oral '

N - - T

-z L = - L
. Ke N - L o
B Tacr el b g Tt T RS .

o o‘bjectlves had been net. The Conhelly Taxonomlzed Attit:ude

-, - . )
e 2 by s T
- R ~ .

-' 'Scale was g:wen as ‘a pre—test, post—test to determme the'
ei‘fect of the . un:.t on student ‘attitudes towards mathematlcs. :
An experlmenter-made quest;onna:.re was g:wen to each oi‘ the :
o \le teachere who taught the unit 1n order to determme the ;'". [
' : : attitudes oi‘ teachers towards the unit. , ‘ -. \

e A gain in achievement was. determmed by the gain’ in the\ T

9 ' )"" «
‘ mean score i‘rom pre-test to post—test on’ measurement.,\ A galn T &
: o of 48 '7% on the mean scoxre indieated that the students can ,‘-. S i

T . ) . . BN
e .

achleve on the expemmental un:.t. LT T |

o W

A dependent t- test for means was performed on tbe pre-a '.

Ll - X . . . B ¥

test, post- test dttltude gcores of students. ‘A thvalue of -0 4E L

o, e
3

N T R

S mdlcated that there was é‘xo sigm.ficant; change in the attltudes o l

LI

" -of students towards mathematlcs at the .05 level of’ signlflcance R
o durmg the teach:l.ng of the’ experlmental unn.t. e ' :

T . e e
B e L A [ty ol
/
.
[~}

v ; . ‘ From the questn.onnaire given to the teachers, responses
. N _ : e 3 .

T mdicated that = ot SPEEE R f ’:. .

l 'l‘he unit was easy to- read and appropriate for average ‘ :

» . . BN TR

students. I o PO EUSRE T P - SR _A_‘ :

2. .Te ).gher\'e eﬁoyed teachi.ng the unit and would recommend

¥ L ‘it to other metric . teachers. . REE f." T oo

T A ety 7

--3. Some. tea'l:hers felt they would encounter dlfflculty at
the beginnn.ng with the activity approach of ’ceach:.ng ueed m LT

‘

;“<if‘f""fu. ‘the. unit. o j S R --ﬁ' 4
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value for the studentS' in the futuxje. \' S ,
-;‘.5/\ Tegchers indicated that the unlt is an an.d in "Thlnkmg

FE RN

o

corresponding item on the achlevement teet wae correctly
,answéred by ;over ‘70% of the studen‘cs... Four :.teme out of" 28

L on thb achievement “post-test were not a.ttalned. g Coneequently,

' '_'.i‘our 'behavioral ob-;jec;tipes Were no‘c met. .." \ |
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| /6 : 4 How ei’fective is the um.t in helping students to reach

R Most couEntr:Les oi‘ the* world w111 presumably be metric R ,; X
in the futune In preparat:.on ol that time, there. is an E |
1mmed1ate need for greater emphasis on teachlng the metr:Lc
system and a‘consequent need for retra\i"ﬁmg teachers and BRI R
rev1smg the textbooks.. L ' T
o Textbooks are being rev1sed by printlng c.ompanles.

W1111ams (1975) outlmed in hlS master 8 thes:.s the 1mp1ement- o

atlon o:t‘ ‘e J_n—service progran on the metr:.c system in the

: Prov:l.nce oi‘-Newfoundland is a need for S

As a result there
b a closer look at teach:.ng the metrzc system inlthe classroom. '

Consequently, a unlt on 1ength in’ the metr:Lc system was R

B c_onstmcted“by th_e expermgnte_r.

Statement of the Problem "

t:.veness oi‘ a um.t in- teach,;.ng measurement in the metr:l.c L oy

The purpose o.f this study was to determine the ei‘fe!:-

system to” seventh—e;rade students. I R .. . o
| ~ Do do this ‘the expermenter considered four questions..-.
. .l_.,'- Is the unit efi‘ect:.ve in prov1d:Lng a gain in achleve—".i | E
ment on measurement in- the metr:.c Byﬂtem? o / R

Whe't 'is the effe(‘.t of the unJ.t on students' attitudes

“ R '.. 'l N t * N . »

What are the teachers attltudes towards t‘he un::.t?

2.
towards mathematics?
3 .

*

Ca each ob,ject:.ve? o
.. " e . . '
. Lot
it le it St e i B - ' L




om tted because of laok of t:l.me. |

’l‘he top:.c of measurement is perhaps the one wh:.ch will

L c;a be most a.ffected when the me}mc system is mtroduceq, into the

school curriculum / ' e , e
o L " Ome' of the pos /1 le benef:.ts to mathematics ‘as a result o

! of the mtroductlon oi‘ metr:l.c un1ts may well be reevaluat:.on

and possn.qu a dramatic change m the teaching of measurement.. SR

Su;ydam (cited ;,n Hig;g\lns,.v1975) etates §
- "metricet:l.on prov:.des the opportunity to |
- (a) reevaluate the measurement component S
E 1
ST jslder what we know from’ experience and
| °.f.‘rouj research ‘about how children learn

—' meaéurement concep‘is, and (c) restructure'

(/( .‘ g - " e = e

et
)
!

4 . ¢ * RS

. lll " '

| ( 'fof the mathemat:.cs curriculum, (b) recon- L I

N T

. v e e '

', Helgren (19’75) pointed out that = hocﬁ[.s approached the L 4

q use of ‘the metr::.c system in a w&y that gave littlé encourage— s ' .

' ment to 1ts development end use. The followmé are some ofx :

ﬁ the poorly conce:.ved pract’:.ces outlined by Heigren | e 3
:: | 1. Metmc measure was not studied e,s a s\ystem by 1tse1f. .‘.' ol J
f E : ’ 2..i 'J.‘extbooks often contan.ned only a s:i.ngle unit on. the o '- ,,—' "‘.‘ '4_"
A s;stem, i and pro'blems were merely conversions ‘from onems_;stem ‘ e
-' to the other. A ,'( [ Y '.'. ,
.. ii . : _3. The un:l.t oh the metr:n.c system was frequently at the <L h
‘ | end of the text'book. As a Tesult, it was seldom taught._ | .'? 3

\ 4 Teachers "had llttle knowledge of the system,‘ and it was® ' i
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%'.- ! _. . o | . . _ “ S :
b e the currlculum and modlfy n_nstructmn'al ST T
ST brac 1ces." (p- 81) N S J ,
' f et a { I % N “ .'-'o ".’..
. : Wllllams (1975) suggested that “the approach "learn:.n&

B S by do:x.ng" to: teaching measurement should 8 tress studen‘t :anolve— '_" '. )

- -
‘.

Cob T L ment in. the estlmstlng and measurlng of ol);jects 1n the world. : L
A A E _ . The- present un:.t on length in the metr:.c B}'Stem has SN : i

. -

these aims '.: ‘ S Doty R LT

° .' .' T To teao the' metric system ‘by lt\meli‘ so that stu,dents .
le&'n to "Thlnk Hetr;Lc. . o I " ‘ g'_,. ‘a-”i. ' ', Lo

2.- To involve students through an’ activ:.ty approach.\ AR
- RS

e i e e
-

'l'he present st-udy 1s consldered to be szgnlflcant to

TG T e L

thé extent that 1t -3.11 ;as*sess the eii‘ect:.veness of/ teech:mg ‘-\ . )

kL

S measurement to seventh—grade students through an, :alctzl.vrlt:{7

approach.~ The results could be useful to currlculum developers

P =y

) e

‘e ..
TR e
S

._s_. ) '\_ W en p‘lannmg i‘\\tl;re unrts (mass, capac:.ty, area., temperatu:re,_

vo ume) in the i system. | The study could “be. used BB & e 1

.. FETPEE WPRY ) -
SR IR AL

!
gri A
\._"-.Mﬁ"-.‘ S
- . ) .

gutde i‘or i‘urther studies usn.ng _other p0pu1at10n samples. s n . ._._,\'
S . c. B \‘\/.. ’ . eie - L : .'
% L s e o

-

_ f Scope and L:.ﬁtatlons ' . :
. L e 3 The des:.gn of-—thisv study was pre-test _post-test with

SR § ? ' .
LT vno control group.\ The study COM1E§€Of presenting a f:j.fteen '
tenm to 320 grade seven

-

15 e £ St Y LT

o 1esson unlt on" 1ength 1n the }netr:l.c
: students in ‘ten classes at Mac])onald Dr1ve J‘un:.or ngh,School

a : "St John's in a_n attenr_pt to answer the quest:.éns lJ.sted in- the L
" A "Pro'plem' " «Slx teachers taugh‘t the un:.t to their respect%.ve B
SN AN {--,'.”mathematlcs classes. The exper:.menter was 1ot . one ‘of these )
S s:r.x teachers.. All but one of these teachers had’ prev:Lous _ _
; ' R , ' B
. [] ' & e ) ) . '\;.-_
BN N SRR
2 o , ot . : Con
. 4 o - ) I . ®
: . ] o - )
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'gln-serv1db workshop on the metric system.

"homogeneous groups according to mathematlcal abllity

g mathematlcal abilltles range from average ‘to low average.

’éxPerlence teachlng'in the metric system and had attended an

>

Two teachers are

A
athematlcs majors. For the ten classes, there were limlted

fqur

.—‘q’.

_honours classes, six average—low average classes. p-ul;f'.}'f; R
.o ﬁn : \f: A -:_'_l :' ' ’\ . 4 . ( - " .‘ - - . ‘ ’ ‘ /'” " , l~
*;S le e ;;.'r* s gig *.~w~l"~j - e S i';"'ﬁ:=/

The sample conslsted of 320 grade seven students at

MacDonald Drlve Junlor High School St John's. %he sample ?'? xy
had sﬁudents of all levels of mathemat1ca1 ablllty from

honours to low average. Each of the ten classes was taught
by the'regu}ar mathemstics tescher.‘ The four houour groupst.a;

had students whoSe mathematlcal abilities range from hlgh to

hlgh average.J)The le average groups had students whose *f' iﬁ”':'”

.y
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‘ ;‘QHAPTER'Iig"REVIEUIOF‘BELATED LITERATURE o
N P Lo e a T A B
f \ -'~H:Lstorical Background . \'.. '
¥ . The Ehglish system of measurement developed irom man s
A , ‘-,meed to measure size and distance usa.ng units from the mOst_ AR
é - 'readily availca'ble~ o'baect-h:.mself. He ut:Ll:Lzed his palm, span,
i “ :

* .in.nger, and a fathom for length, his foot, step, pace, an -
:arrow s flight and ‘a day' 8 ;journey for‘distance. ‘ o
o ‘There was 1J§ttle need for standard:.zation until man -
‘began to travel a.nd trade w1th other men. When' standard units :
.w.er_e developed, a new prgblem arose.,f, D:Lfi‘erent countries used

differ'ent' definitions for the same unit. The foot was i‘:t.rst,
. = R

- LY e e
D e L2 A
R R .a . . o .

' .the length oi‘ any man S foot.. In some countries, it was the

length ot the king' 8 i‘ootha.{d the foot could change as the .

: "'.fkmg changed. Therefore standards had te be. :_mposed Hen.ry 1

'applled penal sanctions to weights and measures, also 1egalized

‘ "the‘n;ard as_the distance between his nose and thumb of h:.s out- n

: 9 stretched aan“ (Bendick, 1960 p. 20) @y L |
..-:. o . : ’i)ut of such coni‘us1on there developed a need for a '. '

“"; N : s:.mple standardized system of 'hﬁéahui:ement ' 'l‘he Twenty-F:Lrst

;, , W Yearbook of NCTM ontes that the i‘irst -person to propose a

. : ‘decimal system of measires was Sixnon Stev:m at the beginnlng

’g ‘of the 17th. cenbury. Firl (1974) stated ‘that Gabreil Mouton~ |

'.:Ln 16‘70 proposed a decn_mal system of weights and - measures havmg

Y ' _a i‘undamental unit based on the quadrant of one m:lfnute' oiﬁ a

| V L , - g y \
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, 'r be d1rectly related to one another.

great clrcle of the earth It took over a hundred years for

\

f'a system of measurement llke the one Mouton put forth to get
' officlal sanctlon._‘y. ';'-- ,"-~'. '.' E ”'f \$\_
1790 the French Academf of Sclences appointed p

a commlttee to- create&a meaSurement system that was to\ be, oo

at once, slmple and - scientlflc. The commlttee observed
, the follow1ng crlterla in 1ts dlsou5810ns and deliberatlons..
5 lvl;_ Any loglca} system of measurement should be based : 3
upon one fundamental unit. of length taken from some un_\f]~*
changlng absolute standard 1n the physlcal world ', '
2. The unlts of length, area,‘welgﬁt and volume should L
W1th the above criterla in mind the committee :Nj
agreed that the un1t of. 1ength should be a portlon of
the-earth's circumferenoe.. It was further agreed that the
larger and smaller versions of ‘each unat were to be created R
by multlplying or d1v1d1ng the basic units by 10 and 1ts
multlples.. Similar calculatlons in the metrlc system .“

can be performed by szmply shlfting the declmal p01nt.,

'ﬁnﬁThus the metrlc system also becomes a basehlo or decimal

Tt

' sYBtem. R o ",‘-“ " ' Q._ 'h? :"J
. N\ !

George Washlngton on January 8, 1790 made the‘d;\;‘
follow1ng statement to the Flrst Congress of the United f.:
States 1n regard to the standardization of measures ’

.

Y unlformlty of welghts and measures is

: among the 1mportant obaects submltted to.

'.'p\",
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N R Fou by the constitution, and if it can L

' ybe derived from a standard at once 1nvar-'

e T fiable And universal it mist be no less

y honorable to the’ public council than con- o
yf'_ducive to the puhlic convenience." ' -
. (vomm, 21th Tearbook, p. 39) o
. . The French Academy according to Black (19?4) assigned
the name metre to the unit of length. This name was derived f
, from’ the Greek word 'Hetron'; megning ‘a measure' The_' \; »
_ hysical standard representing the m;tre was to. be constructed '
'L .39 that~it would'equal.one ten-nillionth of the distance ;rom l
the"nOrth pole to the equator along.the meridian of the earth};h'
running near Dunkirk in France and Barcelone in Spain. “How- "~ -
ever, e€rTors Were found in the calculatlons for the dlBt&nce;
>5:,.f' \FLEE;(19740 wrote that in 1870 ‘because of ‘the prob- )
lem of repl\éating and comparing metric units from countny
- “to country, France® called an international convention of the
metric counties to. develop a unified metric system of. measure—
: ment. As ‘a result of these efi‘orts, in 1875 ‘the ‘l‘reaty of
the Hetre was ‘aigned to establish the General Conrerence on
weights and measures ‘'which meets to determine the offical \i‘
' definitions of the units used in the metric countries.

Under this system the metre was officially defined
in 1889 as the distance between two engnaveﬁjlines on a bar

va.

'~@
of platinum-Iridium alloy at zero degreés Celsius.. , \-'

-.'fS\-~ co Over the years the General Conference has extended
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.' _‘ ‘ 5 and reflned the metrlc system. The un:Lt of length is st:.ll

| the metre, but the metre 1s no - 1onger based on the, quadrant

i} oi‘ the meridian or on the metre bar. 'In 1960 the General o

‘ : Con.ference redefined the metre as equal in lepgth. to . |
% ' " 650 763 75 wave lengths of the orange—red line of krypton‘_'

SIS 86" (Black, 1974, p. 87). The. Coni‘erence also adopted the -

A | System Internat:lonale des’ Unltes (SI) It is the SI metric

o | system that i most used throughout the world today. |

. r i e Hallerxburg (1973) states that 4in 1968 and the two )

: o followmg years the U, 8. Congress directed the Natlonal

5 \ . -'Bureau 1‘ Standards of the Department of Commerce %o undertake ‘

, : T a plann d effort’ to convert to-the metrn.d system. This was- gﬁ '
‘; ,' known as the U. 5. Metric Studf.//;ollowing ‘{he three—year study,
?'l . | ln 19'71 the R port of ‘the U. 8. Metric, Study made to the Congress

‘ é. of the- Un:.ted States i‘:.ve recommendatn.ons (Helgren, 1973, Do 265)_
gi - ‘ 1‘.. That the United states change to the Internat:.onal Metric
‘ %4 i i System dellberately and carei‘ully. ./‘ . ' .' _ '_ i -
f;; ';‘ , 2. 'I'hat this 'be done through a coord:.nated natlenal program. a
- 3. That the -Congress esta‘blish a target date of ten years

. ;4; That there he a flrm government comm1tment to this goal.,f- :.

\

. e \5'5.' That early pr:.or:.ty be given to eduéating every Amer:t.can

sc‘hoolchild and the publ:.c at large to think in metric terms.. '
oo ' WJ.th all this, the Unlted States is now - commtted to
' the metrlc system. - o B SN o




B

L7077 U™ A v * ST,

e TR TR

. . o -

i

adopt the metrlc system of measurenrent. .

o Whlte Paper on Metrlc ConVersion :_n Canada was igsued - sett:.ng

© vers .'LOD, .

. should be planned in such a manner ag- to achleve maxlmum bene— '

| Comm1ssion oi‘ Canada was i‘ormed.
: ‘for developn.ng a plan for metnc convers:.on.

' 'the publ:.c as to why the change lS ben_ng made and how the change

: 'sufflcn.ent understandlng -of. the SI measures.

-w:Lll a.ffect the most people will 'be the metre for length

- Celsu:.s i‘or temperature.

' ,sche’dulmg and mplementat:.on.

, 'peak of- the mvest:.gat:.on phaae has been reached and the
plannmg phase '

‘

’l'he Canad:.an Government has dec:Lded that Canada should
In--January, 1970 the v

e
°

*: Canad:.an Government pollcy and conclus:.ons on metrlc con-'

It concluded that the. ad0ptlon of - the SI n.s mev1t—'

\

: able and if the mterest of the nat:.on and that the changeover

"li‘lts at a minintum. cost to, everyone.

In 1971, as a result of . the Whlte Paper, the Metr:Lc
The Gommn.ss:.on is responsﬂ)le

It must inrorm

It must also seé that people are glven a )

w:Lll ai‘fect them. .
The un:l.ts that

“tHe. kllogram for mass; the. litre for capaclty and ‘the degree

The most common pref’lxes for evaryday

"use w1ll ‘be kllO cent:L and mn.ll:.. Cox}\rerx%::mnl to the metrlc

' Bystem is a :f.‘our-phase pro;ject of invest:.gat:.on, plamung, ;\

‘For most organlzatlons, the

Hughes (19'75) writes . = £ ' '3'".':, :

"In August 1972 the U.. S Senate unam.mously

passed the Metr:.c Coveralon Act’ wh:.ch would R

b e et reh s b A——— e "

I
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4 L estatlish a nat:.onal metrlc conVersion board S
; -‘ - I to c ordinate the voluntary convers:.on to the <

'./Q

" .leglslation to a opt the metric syste7 in the Unlted States. . -

. . et N N o N

: - i

coe T '_ ' . At Lo e G
ot ' . ‘ t . oL

.'J '

I L
T

% o " : 1. The”me '10 system resulte i‘rom concentrated ef ’

- - Yo ‘develop. - rat:.onal system of 1 easurement. | | 1o
’ 2. The problem of standardization hae been solved in the C
l metrmc system, at least for the present.' s ‘. ' | .. ' _

3. The metrlc system 1s both popular and useful because | S
.-.f:of 1te slmpllc:.ty o : : S"}‘l'- R .'- a ":\."

i

Expermental Studlee v .'5;,;'.'-:.’:‘,.._5"

Attacke have been made on: 'both the quantity and

,quallty of measurement activit:.es in our schoole. Studles Lo T

i R ; "have been done in the past which indicate that the portlon '

. of the program devoted b measurement 13 totally inadequate.
_ In 1944, York states that the metr:x.c syetem is, not '
-:a basic syetem, but Johnson (1944) contragicted her and

o ,‘recommended teaching ;juet three unite._ metre, l1J.tre, gram

4\.. | '.;f"and av01d1ng conversion from. system to eyetem. {

s RN Wilson and cassetu (1953) concluded the:.r report of.'

. . : .
L S . : ' ¢

I
1
1

e . . .
[ . [
f

=
-
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system. e _' _ : : : ‘ oo
.3, Students and teachers have difficulty in estimating R
the quantitative value of measures, metric or otherwise. R

4. ‘.l‘he metric system should ’be taught a.t the grade school'

level and the’ English system deemphasized. -: R f

: 5 Hodern :l.nstructlon is superior to traditional

instruction in the area oi‘ measurement. o g .

(™ | ‘ LT 3 L
T; | — 11 .
} a long-term study by stating '; ‘ \\ S .
| L /> "Most oi‘ the teach:ng of weights and measures_- o ?
S has been J.neffective lese If the work’ on' mea-— ) {
13  gures in the schools had been. omitted entirely,
_:- v ‘:'the results apparently would have 'been little |
5 ‘ difi‘erent.f‘ (p. 585) ; L ,
| Corle (1960) tested both students: and teachers on, their . R
1 : 'vestimations of "size" with discouragmg results._- . | | g
i " o _ Bowles (1964) ‘and Scott (1966) analyzed the measure— | )
1‘ _ ment units iﬁ“ |elementary school textbooks and concluded that R : .
g ' children were being given relatively little Opportum.ty to be-__. \ - Z
; ’ come famillar with measurementlterms, mioh less w:Lth the e S 1
L nature of measurement. _ o C . '
T r‘hu'pby and Polz:.n (1969) published A Review of the
Research Studies on’the '.Deachmg of the Metric System, which
concluded thatr o .. ot e T
' 1. Relatively few stud:.es have been made. _'Iﬂ R
L 2 Students have an’ madequate knowledge of the m\etric ﬂ




] ' o Gunderson (1972) *in an analysis of elementary text

o . The U 8. Metrlc Study Interlm Report on Educatlon

i e : - D e e S e ety e e s
1 R . L . . B B . B P X

(1971) recommended- " S

| 1. : A sw:.tch to the metrlc system be . accompanied 'by a.

o

maaor ren@on of the elementary school currlculum.

s
/..

; _.”‘2'.' In-service traig,jggg for convertmg to the metric
system be’ condensed into a short perlod of t:.me (elght to

. ) : . L“ N -
fifteen hours) just before the teacher begin to teach the .

A 4

: metr:Lc system. o _ :
The report also states that the metrlc system oi‘

'."measure should be easier to. learn than the customary system

' .' ,since (a) the same pref:x_xes are used for sub-unn.ts and ‘mul-

i 'tlples of baslc metrlc units of 1ength, mass and VOlume»- ,. S

T ‘and (b) the suh—unlts and multiples are in - ratios of" 1 10. - P

NP ..books, noted the meagre attention g:wen measurement., ‘She .' )
- reported that only 8% of the total gnade-three ‘program was

devoted to measurement and of those topics :i.ncluded atﬁen—'

v mento

E the field oi‘ educatlon to teach the
1. Teach the metrlc system by tself 80

._.and pupils learn to ‘think in’ ‘this lang age of measu:re.'. Do

“.not- try to learn or teach the met i< system through con- |
L .

'd"-;b‘el done in o

‘teachers - :
o

'version problems, and do not try to learn conversion ractors. :

" Learn ‘the metric system 'by itself . "

.l"
R

C e B
oL
g

'tion was glven to only marglnal or triv1a1 aspects of me ure- _‘

o oo, oo
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e mathematics and Science te“xtbooks 80 that nly
. [

\

. metric ' Iits of\measure are used. .

C N £ \I

!

Je Before textbooks are’ changed, get metric workbooks[‘ “ 1:}_’;‘
{
|

» . .
TR e

i‘or eac@eacher and each pupil. Then the system cen be }
- learned With very "little j.‘!{diVldual effort. JI

o 4." Select ope ;‘mémber of th_ feculty to be the metric
w El,f.' . authority for the

"_"hool. He can ge < he ini‘ormation and N ..

k SN materiel necessary %o, enable the school to "Gc Metric;" ;!

i:-,. ' ' "5.' Teach the metric system to all prospective teachers, Co a |

E i‘or the change to the new system oi‘ measure is not ;]ust é ’
" mathematics or. ‘science project. SR ; '-'-", /

v 'l' .- - \ -
Silverman (19?3) concluded tHat e unit about meésure-— :

i ,‘ ' ment can effect a positive change in (e) attitude towa:Fds s
l% o , ' mathematics, (b) self—concept.. -.""" B P / ’ T i

. | o \ '. Brooks (19'74) wrote a thesis which concluded '{:het

Yo _'; .teachinq the metric system exclus:.vely on its own is/no more IR s
S AR effective than teaching it in reletion to’ the :meerial .

PN

-systqm. . '.,_ '»i—-. )

o Houser snd Trueblood (1975) conducted a study in RO
‘which the results, under the conditions oi’ the:Lr stu(iy,

:mdicated that the ability to peri‘orm selected linear metric -

-
B R N .

o ‘e

N - [ESPEIESL

conversion problems rollow:.ng explicit instruction enabled

's ;jects to. perform other linear conversion tasks, mass. con—; o

b T }'ve{sion tasks and volume conversion tasks with no further in— _‘
l\ struction.‘ l[ence, ,an ei‘i‘icient instructional sequence would be

g ‘to instruct to criterion on l:mear metric relationships bei‘ore
g . N st |
,\ ] £ e o " Wﬂ . —-/
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~— introduCing méfr't mass and. volume problems. Also there is'

L L o

'zsupport to the argument that metric system relationships aref

ea91er to 1earn than relationshlps in the customary measure—_"

3ment system.“ For example, it would‘seem unlikely that under.

v,..
'
. - " .
S - :
LS | N o T TR 2 2 e = -

;f%' ' ‘81m11ar conditlons, subjects would demonstrate mastery of

l%: 'rélatlonships among the customary units—cupsfgquarts, and . ‘.'~-l .l
:"? ) ngallon, by 1earning the relationship among the linear units—"- :_ _ '
3'{ ' -",I '1nches, feet, yards ‘and’ miles. ' if : .f:~ ..’7. b h

K
)

B

-Teaching the Metric S stem ’ P

- With Canada going metric, there is a major drive to
finclude the metric system of measurement 1n the school curric—

'Pulum and to 1mprove the teaching strategles or measurementé

“_New life can be- put in the 1earn1ng of measurement and major

.ideas can be 1earned by paying attention to t'e essential pre-‘{ 7'. -4.;,

requlsite skills and understandings, fo the emphasis on rela-:

ltionship between measures, and to ‘activities that encourage

-thinking and estimating. in the measurement system.' The -
- teacher s role will be essent1a1 in.providlng the correct
S o 'pedagoglcal approach to teaching the metric system. _'ﬂ.ﬂ-\' i
Instructional Considerations T ,'}-:._:ih'” §

Pt

3“3 The Wollowing are a variety of topics that are to\be o

\ .

“considered when teaching the metric system. L 3_1--5131

E.Actlve Learning . _ , R

f | . To promote ‘metric thought the teacher. should emphasize -
j'active learning Oberlin (1967), Crane (19?1) and Hnghes (1975)
K stress a program that is student Gentered and’ uses the exper-' ': fg'.'

| ST -ERerwteey R P R S AT R A ool
. iy R T PP S F LR SO A ST RTINS s e e

\ 1
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1ences oi‘ the students to buii.d concepts and strategies.

-Measur:mg activ:l.ties, puzzles, games posters and chart-making '
" tend to be effective“b\ecause the student becomes actively in-: :
A o ) '-volved. ) o o S P

R T , ' P:.card (1969) states twO things about the learning theory
i r . of Paaget L * B ST
§ ' .l A ch:le must be allowed to practlce things over and -\

A - over again and thus reassure hmself what he has learned.

This pract:tce should be- en,joyable. ’

R

1 ) " ' o Corle (1964), and Brlght and Jones (1975) proylde an . .. -

) th:c-oug;h estimatlon exercises.. Let the student estlmate, measure

nd” remeasure smce these activities ‘ere necessary. -Two ‘

.' 'ifferent kinds oi‘ estlmation can. 'be used to ‘help students -
'develop concepts oi‘ the metric lengths. ’l'he fuTst conslsted of
’ speclfying an obaect, and askn.ng for estmates ,of one of the

':',dlmensions of: the ob;ject._ (Students ver’i'fy their . guesses \'

independently) The. second consisted of' stating a measurement

'slon w1th the specitic measure. | Each student would then mes.sure

- j‘ the ob;ject he selected to determine whe’tt\her his’ cho:l.ce was ‘a
e .good onf ' ' L : ‘5 l. s

1. - ’Conversion ‘ o

s‘trongly dlscouraged converslon or comparlson to the ImperiaI

i e : ; e a0 o ex i R Q2 I S e R A S

'.system as it confuses the student and tends to tu:rn h:un off ths

'“me.t_r:.,c' _sys-tem. It is true that we Wlll have two systems for o

;-

- ' - interestlng way to’ encourage stuents to actively "'l‘hlnk Metric" o

and askmg the students to 1ocate an, ob;ject that had a dinwn- f' o

Helgren (1967) Bright and- Jones (1973) and Hughes (197 )

. " b
N i
N 1
\ .
. > . 3
o 1
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' O - several years, but conversion charts are availdble 1f a person f
“!: »..5-'f1nds it necessany to use one. Perhaps students should be f‘
?'m :'2? taught how "to use conyersion charts rather than memorize con—. ."'W:S'f’

Aty verq\ n factors,_ mhe time spent on memorizi:s conversion _f'h~:4
wlthin the metric -f

' could be used more profitebly on wo

' ,/ i. t

PRI NPT

SO e gy

A short quiz at various points throughout the course "; oi "jiff

T a

forces the student to 1earn many of ‘the necessary facts end
’ skills. For example, 1f the student does not learn the names‘f> ,_57 'f a

i
hot

h1m to v1sualize the 3etr1c system as the neat b

that 1t actually 1s._ A tent can be used,to det rmlne the

dlrectlon the student should take. The teach r would then

RS
R RSl e S TN e

Integrati°n ”""1‘.' ;f- ; 1a’[;- ¥ 4}.
The metric system should not be’ taught merely as &

'separate unit. There are innumersble ways that the metrlc

. system can be incorporated throughout the curricuium. For

e o example, perlmeter, area,‘volum.e exercises, geometrlo construc—“§7 '
tlons and mathemat1ca1 problems can be done in metric units.~_:ui3“*="
Drake (1974) wrltes ‘that- BRI 8

;: ”"Metrlcation involves Sclence, Nhth 500131

';uf.Studies Hone Ecoriomios, Industriai’arts- |

T ;o ell areas of study.. Introduce the metnic R “:-{'“
o ; 7'system whenever linear, cspacity and vol—" DRI
ot . R




easurements are used." (p 50)

. : Interrelated To :I.cB ,"I".' I Y
- AT Bowles (1964) and Helgren (1967) eussest th&t the

B >
'./.‘

' \
. BT student should have a. good understanding of place value and :\_\
' e

o [ whole number operations berore he :Ls rormally i.ntroduced to ' ',

the metrlc eystem. Decimal fractlona, rather tl'ynt common

H
g . ractions, should be emphasized sin.ce we wili be using ) “-'.-'_4* - U

decmals much more than. fractions ai‘ter the metric conve on. -
“.l:t is aleo important for etudents t& learn ﬂow to nmlt:.ply
and div:.de by 10, 100 and 1ood'by movmg the dec:.mal point

_— N T _%Mns_g T R
o je,' ’Succees for) the changeover to the metm.c éystem w:l.ll

depend on C -

- ’ "—

l1\‘ how well the g'qldelinee are’ fdllowed

for maxinn?m development o student underetending

Helgren: (1957)v the NCE1 !‘letric Implementation R

ln.nes for the teach:.ng of the metric ‘Bystem.f In summa.ry, these

are the guidelines., R e p o ,,g.
ST Teach etudents to "mmc Metric..-;_ o

3 Teach linea.r measure fi.rst._ Metric un:l.ts of 1ene,\th

LS

Nod e are derived. . » o L -a :

S
g

2. the degree to which we provi%le appropriate experiences

._. T ).’.4'..'... o

Committee (1974), Suydam (cited by Higgins 1975) ofi)e‘} suide_

o ! .'- . __4.(.,1" " A

. / . .'-.. BTN
S ‘I!he metric eystem should be taught by a.tself. R

are the ‘basie units frOmwhich the units oi‘ mase and V‘olume » R



. ]

. . . R - ~

o “ .
[ P N Yo Sate Lok e et e A VIR tm ™ ~ e PR L P . N T T g bl aim il ar :
Bt . . . ! X

-
’ =

¢ . - N ¢

‘ Initial emphasis in instruction should be placed on L
fteaching the fundamemtal units-metre, gram and 1itre and the ,': - N
.common prefixes that indicate the multiples' of ten. ’ . B

\ 5. Develop meaning and.. feeling i‘or units through exper-...

EN

iences centering around estimating 'snd checking of the es- -

- IS S P A ——

. Se - . S e el
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- _timates. ';, j I e L e
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e at———— e

. 6;‘ Conversion i‘actors should not have +6 'be 1earned. R Gy
- : '7., Use metric units at every opportunity in all sub;ject— :
D .f,:-_“;.:matten fields. Lol e, .' e

. o We ‘are. i‘orced to "Think Hetr:.c. The system 1s respon—ﬁ -
Lo 0 \sive to current goodl practices in mathematics curriculum a.nd '
L teach::.ng in the elementary and junigr high school. Further
\e change allows us to involve our. studente in some actual

¥
experlences from which we' as teachers and students can profit.

IffIt is up to the teachers to make sure that sound curriculum
| ""decisions regaz}:ling the system are made ,and that time and

\ experience necessary i‘or learning are prov:tded. S :" L

[
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B ' *CHAPTERLIII PROCEDURE AND TEST INSTRUMENTS ;
l 1 . B . .. ) ‘l . 4 . s i
5;_ o .'/‘ﬂ' ‘ﬂ ' The unit on 1ength consisted of 51xteen sections (See
‘i; Appendix A) At the gmart, a pre-test and Conpelly Taxonomized ]
Ef Attitude Scale were administered to 520 students -in grade seven.. '

_F'. ; - ' The unit was taught in fifteen periods over a period of approk— .

vyt

'~,1mate1y two weeks by six, teachers. After the completion of thef-’
_“j unit the post ~test (original pre-test) and Connelly Taxonomized '
: 'J_Attitude Scale were ngen.’ Both teachers and studente were fvl j: - P
-supplied w1th a oopgaof the\unit All teachers were glven S

| .in—serv1ce training concerning the unit.w The training con91sted

e e L L

REDEEE "of (a) prev1ew of the unlt (b) how each sectlon of the unit’

f5should be’ taught.‘ S R .H;"-T‘L i B
"The suggested time allocation is listed for each topic e

1] = .’_ - . )

;"%;-‘?aga ife quiz (See Appendlx F). == - :,'. -?:' " Co & _:“;..:ﬂi",iitj"
| b ifc'Understanding Linear Measurement and Qulz (1 perlod) ST
, t é; _Learning About’ Length and Qniz £1 perlod) ‘
.3,3;:»Learning About’ Units of Length and Quiz (% period)
| _-4;: Equi%alent Unit Lengths and Quiz (1 period)

' : ‘5; Measuring. Length and Qulz (% period)

};,: 13 | "”_ji‘6;:JDraw1ng Line Segments and Quiz (% period)
;ilf ',1{}7;_"?;i~ﬂetr1c Review-Sections 1-6 (1 period)
Il .7 8s. Student Activity (1 period) | -
i i '-"9_. gEstiiating, Lengths’ and Quiz (% period) l}’ S
o ""J";,”u.fZIO, DraW1ng Line Segments By Estimation and Quiz C% period)

nl; ii,f Making a Metrlc Tape Measure (1 period) |
‘-312;a Estimating and Measurlng, and Quiz (1 period);i;:e;'L}y;en

‘ Lo . . RN s €
o e SR e L.
, . . o LT ) 19
. ) L. N ]
e . . N . b P ".v
. . ,
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/ 13. wOrking With Units of Length and Qulz (2 periods) o

| 14, /Using the Metric System and, Quiz (2 periods)
.15, Metric Rev:.ew—Sections 9-14 (1° period)

16. Metric Crossword Puzzle (% pe; 1od)
S - In addition to “the fifteen pe" ods allocated for the
' lessons, a period was’ used Lfor each (a) introduc:mg a film— -

| strip on 1ength in’ the metric system, (b) pre-test and Connelly

| Taxonomized Attitude Scale, and (c) the: post-test and Gonnelly S "

.
.0 . -

. Taxonomized Attitude\Scale. _ , '
IR "a - l‘o answer the first question, ""Can the unit be effective

in providing a gain in achievement on measurement in the metric ."

LX

system?‘.’, the experimenter administered a pre-test and post-test .

on measurement in the metric system (See Appendix B)

(2
v
.,

o To . answer the second question, “What is the efi‘ect of
the unit on students attitudes towards mathematics?", the
experimenter performed a dependent t—test on the Connelly
Taxonomized Attitude‘Scale as pre-test, post-test using

Ob,jective 11 items of that’ scale (See Appendi& ¢.

R _ To answer the third question, "What are the attitudes
o 3 oi‘ teachers to#ard ‘the’ experimental unit?" "an experimenter-
| made questionnaire was administered to the six teachers at the
' end’ of the experimental period (See Appendix D)
. To answer the fourth question, "How effective is- the
u.nit in helping studentsJ to reach’ each ob;jective?", the '
experimen,ter first constructed a.'set. of behav10ral ob;]ectives
for the experimental_,unit (Bee Appelldi?t‘E)s A.Then the _.exper- a\
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| CHAPTER IV: | ANALYSIS QF DATA

' Student Achievement

The pre-test a.nd post—teet (orig:.nal pre—test& used to

.measure the achievement of s;tudents on the exgerimental unit

were constructed by the experimentér. : The items. on each test .

'were designed to teet whether the behavioral o'b.jectivee had
been met. Each 1tem of the pre-test and post—-test Was asslgned

a point." ‘l‘he total poeaible ecore on each test was 28 po:_nte.‘

' "Each Score out of 28 was converted to percentage. This score

represented the student's achievement on the experlmental u.nit

for each of the pre—test and . poet teet. A student.’,'s ec_o_re was

- inéluded if the student completed 'both tests’ -Ap'pfoxima'tely |

‘ment was determmed by  the gain in mean score from pre—test to- "

_post-test. ~ The meanxcore for achievement on the pre-test and,-- e

'_"191% of the studente comple@d both teets. A gain in ach:xeve— .

'post test respectn.vely was 33.1% and 81.8% A gain of 48 7% on-

" the mean -score indicated. that the students can achieve on: the

.experimental unJ.t. '

' Student Att:.tudes )

’

o The op:lnionnaire used to measure attitudes was the -
Connelly 'l‘axonomzed Attitude Scale\designed 'by Dr. R Connelly

of Hemorial Unlversity of Newfoundland. The reliabillty coeffi— .

'cient for the op:mionnaire is, .87. 'l‘here are sixteen items on

'_.this metrument, each with .t‘ive possible reeponeee. strongly

.'.agree, agree, no 0pinion, disagree, etrongly dieagree. Items

\

i .. . . n : ) . IR v
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1 6 were negatively stated and items 7«16 were-positively ¥
/ .

stated. L o ‘a | g 1' u,.:_ K . / ':"
The responses were scored as follows' ‘_ 'ﬂ’ . _ ,
o ,','Items 1-6 i iLeme‘f-le“
strehgly agree R A 5 |
Agme't;ie'y”;f'p po2 L fd4
No -opinion a o 3 ... 5.
ffDisagree o .fi" S ::{‘4':, e 2
"”Strongly disagree :p/-._ia's.ﬁjue 'i | ‘ 1 _
‘ ‘ The hlghest possible score was 80 indicating a most :”‘-
p081t1ve attitude ‘towards mathematics.. The lowest possible
,':score was 16 indicating a most negative attitude towards
'35mathematics. A score of 48 was' considered neutral. . --

'_ The opinionnaire was adminlstered before and after the*

teaching of the unlt. A student's score was included ir the - o
'student completed the opinionnaire at both times., Approx1mate1y :

. A
_91% of the students completed both Qpinionnaires. R

;. A dependent t—test for means was performed on the set
‘ﬁ or difference scores from these opinionnaires. A t—value of .i
o 043 1ndicated that there was 1o significant change in- att—i}
| itudes towards mathemstics at the .05 level of significance,f

'u'durlng the period in which the experimental unit was taught.n '

3

ffTeacher Attitudes

+.= I - A short qnestionnaire of thirteen items ﬂas given to

£ ’ .
o " each teacher who taught the experimental unit On the ques- B

. o 'tionnaire teachers were asked to 1ndicate their 0pinions S
Jl | ¢ . - . .

¢ : :

R SR

e e e e o § .




regard:.ng certain aspects of the experimental unit. - _
' *’ .- "llll f’i ’ ) . ' y .
o Responses to Question 1 were that three teachers

AN indicated. that the material wae written i‘or the average student' S

| while the other three teachers indqicated that the material was L
| apprOpriate for students of all abilitles.- ' ' -
-One teacher indidated that the material was" easier to
read and understand than other mathematical topics while five . \

TN | teachers i.nd:rcated that the material was a‘bout the: same level. '

In Question 3, two teachers enjoyed teaching the
experimental unit better than other mathematical topics and . ,._‘,- ..‘

:',.‘

four enjoyed teaching :x.t as- we\}l as the other topics.. .“

-, .. Tl L S et seme
B e TR . RN

Mree teawdmated ‘that- they would strongly .""-"; e

v
v

. recommend the materials to other metric teachers while three L

1

would recommend ‘the materials.. o a SRR .' P o
, ‘ Four teachers felt that they would not have mjldifficulty".._ '
with th@ activ1ty apprOach. One indicated that there would 'be,- L '
definite trouble and another teacher would have some trouble. ‘ 1.‘,. o .
_ Responses to Question 6 :Lnd:.cated that three tea}hers ) o
never' and three teachers seldom sought aid i‘rom the cher o

teachers\ a.nd/or experimenter. —_— K R : S
R | -
Four teachers used less tme and two. used about the

. . e

same amount to prepare these lessons cOmpared to other new RN

topics. A1l teachers felt that the. unit would have value for

.....

the students in the future. To I‘ive teachere the behavioral N

v

ob:]ectives were always clear while often clear to one teacher. o

‘)!"-,.

'Dwo teachers strongly agreed and four teachers agreed

L
¥

R T P
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Fol ;:‘ A:that the ectiv;ties helped them to begin to "Think Metrlc"

L The unit was rated excellent by one teacher and gOOd hy f1ve '

" teachers..

Pogitlve aspects of the unit 1ndicated by the teachers

were as follows.,-'~‘i.'”v,f _,7 f, EREE 1"a~"'. - ‘,'_fm}
| '1. Its act1v1ty approach _:,ff;‘. S "if;"ﬁ e ‘
- "2'.' Developéd the abillty o "Th:mk Metric n- 1 B

P
et A AL L o
g

"f"'fl - ':e,I-jB; Students were requlred to estmmate before actually
ZRZE.‘T L j'measurlng ﬂ.",f ’,1;; AU”S,T- ' 3132_‘l“.. ‘“ . '“;h'ﬂ'
| - 4 The ‘easy’ steps for converting from one unlt to another.,.'a

5. Comprehenslve_ L ~.f'.-i . ~'f.- 2-7[7 . ""~H.__

S Teachers also indlcated that the following aspects of
hlf_the experimental unlt ‘were done poorly o " T
o 1.‘ Not enough emphasis placed on the larger metrlc unlts.';lﬁrft'_“r

2. Lack of emphasis on ba31c methods of writing metrlc : -

' /

s "i';symbols and numerals. S
~ ’ : . l !

Several addltional comments were - made. One teacher said :

-,},jthat the students enjoyed estimatlng,ln that they were 1nterested

N how °1°S° they were tO the ‘actual measurement._ Another - . {-

“;{;“:ﬂ'.:zl:teacher indicated that more dirficult problems’ were needed- for ':h't‘ﬁ7 '4?
o honour students.: Several teachers noticed that in maklng a AR
. :metric tape students were hanpered with the physlcal ‘task of

' fmaklng the tape and lost sight of the real purpose for 1ts '.: ;.'“ ..A(f

s construction (that of learning the sizes of the varlous metric

ROk T

; ff"f y funits and their relationshipe”to one another) It was also ;'

- o :noted that the unit was taught too early in the school year. ff:-

;‘ B ..l . . : .'.-:‘ -

'y ',’[ '_ .nt p ." .,

2 S <« ...' : : *
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several statements seem apparent. o

1. ’l‘he experimental unit was written for average student. . ’
s 2 The material\ was as easy to read and understand as other

g topics 4An mathematics. ', o .r.-f':\-

-

TN oe
Ay e
R SEN PRt e

B T S s

5 !l‘he teachers en;]oyed teaching\ the materials as well as

L

the other topics. <

!l‘he teachers/we | ;"recommend ‘the 'unit ‘to _other: metric

PO LR

- .

) teachers. . - S, ,
. .5 Some teachers felt they would have difficulty at the ’
beginning with the activi%y approach of teach.:l.ng used m the g

.4%.'% ,-‘-_"_3"5 ¥ T*‘f""'“-'é 2

6 Aid from other teachers and preparatlon of lessons was -?.‘"'j R S
oo B . .- PR

nt . e o \

-

| ‘7 The um.t would have some \\ al’n‘e: ,fd;-ff the étﬁdents' :Lnthe s

8 Behavioral o‘b;jectives were generally clear. . : ;": -

| _ "'9." 'The unit helped ‘to "'l‘hink Metric.. o t;\".,.‘ |
\ S PO ib. All teachers rated the experimental u.nit as good
Item A.ne.lysis

Each item of the achievement test of meesurement was '

t . PR ',' "_ o . '." K B . Lt
e - EOR

= matched "’ith a Particular behavioral ob;jective. A behavioral
ob,jective was considered met if the corresponding item on the _':..-

achiavement test was correctly answered by over 70% oi‘ the

S students who completed the test. S G
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. -  :",“',"_' According to Figure 1 four items on the achn.evement
| test were not correctly answered by over. ‘70% of. the students._l.

The four J.tems and their correépc;mg\behavzoral o'b,jectlves

| Section Behav:.oral ob;jective ".':"l_-. :.' Test Item N

;' : 'I,I. A student/ should be able ."?'-' In rela'c:i.on to the metre,

fq ' .' to list the relationships millimetre means _____. B

“ | Cs o fof the units of 1ength to } .

| themetre.__-. SRR S | o
R IX At the end of this' actlv-:.' Estmate the length of the j: 1

ity, . student ‘should be"" \lme éegment to the nearest .
able {:o estinmte the ,'5 cent:.met:r:e. L f-:cm,' T

 Length 62 & given ddde e e
" et e, "-".1??1?5.?9'@9‘1‘? wl

X s.,_'.';-:_:-' g segment in cen,timetres

——

P within }é cm. XA Y YL
: x '. A student given the Usn.ng a straightedge, draw

i ‘ length in centime{tres or a line aegmen'l: that you
,. ‘ ; .. m:.llimetres ahould be estimatms having a lengfh .
a'ble to draw 1ine Seg- o:r 28 mme I L ’
S . . ments with a straisht-_i-.:';'.-:."" B B e R T ST
. e edge withln lQ% of the "'_-'_j"

oy

o e _1\_,"“?
[ECETYRET PN FOv gty B



system.

length in tb\e metric

I

816 oo' ';_ : f

('b) 250 cm of rope i‘or
816 90
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" CHAPTER'V: . SUMMARY, CONCIUSIONS AND RECOMMENDATIONS - =*
"-_Sninma' | B - "“. N

o 'I!he purpose of‘ this study was to determine the efi‘ec- '

SRR i i o
et P A WS = BT T AT

oy
s

T

AT YR

t:.veness oi‘ a unit 1n teaching measurement in the metrmc B

l.'
S it

system to grade seven students. T

'-\(‘

R Sl To do. this the experimenter considered the, following

o o

A
1

questions o -._‘ ' Sl “.f,‘*',""’."-""-‘ '

o -

L l'.- Is the unit ei‘fecrt:.ve in providing a éa:.n 1n achieve—' '_ :1:"
Zment an measurement in the metric syxstem? S o . e
. .' What 1s the ei‘i‘ect oi‘ the unit on studente att:.tudes o
; o towards mathematics? o RRSIN SRR I‘
f% l e e 3. What are the teechers' 'attitudes towards the experimen--;'-" \
LA . :,tal unit? j :‘ g -_ CT co

4 How effective is- the unit in helping students to reach
, -"b.l:_':‘each ob;jective?,. . PR o o L

Ay S T¥e G0

g 'I'he design of t.his study was pre-test, post-test with

Pt o l:;'_'no control group. The . study consisted of presenting 8. f:l.fteen

. -';lesson unit on length in the metric system to 520 g;rade seven

‘ ; students 1n ten classes at’ MacDonald Drive ,Tunior High School

A St..John's. Materials foﬁ the unit were_ talten from World of

. | '.IHetric-Activ:_ty Book by S E. Odegard and restructured by the”.."‘;’
| : .ileecperimenter. y L o f( PR |

o
o . 2

o The experimenter constructed a pre-test and post—test'i:'{ /
o in order to determ::.ne the student's achievegnent on the unit. ’
, The pre-test was administered and the post-test was given -

f S U _'~, I > N o g . 4 o A

I N Lt PR . - . P . Dol . . ) . e v ae

- v , . . ‘ C ey, . R PRI N | K . . {

b . . . o 50 ‘e . . I
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after the i‘ifteenth 1esson. ‘l‘he 1tems ‘on: thex pre-test and . post— A

test were 1dent1ca1 but their order was changed Thé items of

~ the post—-test were des:x.gned to test whether the 'behavioral L

: ob:jectlves had 'been met The,connelly Taxonomn.zed Attitude Lt
. Scale was given AB a pre-test, post-test to determ:i.ne the . o
effect oi‘ the unit on student att:.tudes towards mathematics. "

. An experlmenter—made questlonna:.re was given to each of the : '
‘gix’ teachers who taught the unit 1n order to determ:.ne the " | ;
: attltudes of’ teachers towards the unit.' L o .' L

A gain in achlevemeint was determ:med by the gain :.n the R

' mean score i‘rom pre-test to po’st—test on measurement., A gain

'ﬂ.,"u. oi‘ 48 7% on the mean score :Lndica‘t"pd that the students can . :

o achieve on the experimental unit.- ~

-

A dependent t—test for means ‘was performed on the pye— K e

' test, post-test att:.tude acores of students. . t—value of -0, 43.“
g . mdlcated that there was no, s:.gn:.i‘icant chanée :m the attlmdes |
. i of studex;.ts towards mathemat:.cs at the .05 level of Blgnlﬁ_c ance e T
_. f ':': dur:.\.ng the teach:_ng of the experlmental unit. % Y T ‘

From the g_uest:.onnan.re g:.lrcn to the teachers, responses

indlcated th&t P U PRURE S S S ﬁ
1. El'he unit was easy to read and appropriate for average .."':.i. S

students. R
L ) -f_é_.' Teachers en;joyed teaching the un:.t and would recommend :
1t to other metric teachers. . Ry :: _ L g """"__' )

3‘ . Some teachers .felt they would encounter difficulty ‘at —-

: the 'beg:.mnng with the activity approach of teachlng used 1n
Vit e ~ 3aat S - - ) ' _r‘.;




\- 4.
value-for the students in the future. -
. ‘-: 5...

Metric." .;‘,, o 1”.~. O

. . . - . te
v . ' oo ¢

Teachers 1ndicated that the uplt ie an’ aid 1n "Th}nklng

correppondlng 1tem on the achievement test was correctly

Four 1tems out of 28

> e e
. Y LY

answered by over 70% of the Btudents.

R on the achlevemen post-test were not attalned. Consequently,

There was an indlcation that the unit would have some s

B THENPR & behavxoral Ob;jectlve 'wds considered met 1f 1ts

[

? four behav1ora1 obd ctives were not met.‘. ~1f.. S e
éi. . 4~f Conclusions . 3:1, ]I”'--;ishjjh ,:,‘ .- SR
: ;; ‘ The conclusions in this report pertaln to the’ questlonsi"”"ﬂ i
asked 1n the “Problem" Section of the report i N
L .IQqeetion 1.nuIs the unit effective in providing galn in . )
: xtf S "'.h E achlevement on.measurement in the metric- syetem? X
| “;':-bonciuéionJ_;A mean score gain qf. 48 ?% on achievement 1ndlcated i
o fﬂf *f} ﬁz'x fthat atudents can achleve on the experlmental v :f
: AN |Qdestion"'.‘éj., g What is the e:t‘f ct of the unit on students' e 0T
',v'f,f‘: 'J'J T N iattitudes towarde mathematlca? 75 ''''' e \nf
| '7‘?QeJLciu§ibnﬁ~ A t—value for means of —0.43 indicated that there?: B
' .ﬂ | "_} iwas no signzf;cant change‘in attitudes of the ..
.10 Tl students towards mathematics at:the; .05 level of °
_';sf;';nfusten"f“irslgniflcance durins the teaching of the experi-w<;j¥-r'f;
GO S T S T

T s Sy ISP ﬁ 5 5 F i i
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' Questiom'Bi‘iwhat are the teachers attitudes towards the
B : i:. .li experimental unit? ='. a_f'ﬁ;sz qf" 'w. .
§°ﬁ°i?3i0ns“_All teecgers indicated that the unit was. easy to 7i?f?'
: | e nropriate for - average students. Theyﬁn
f e el | y theﬂnnit and would recommend it.
” . »Tf'-J” :J :: 7f3to other\metric teachers.‘ The unit was an aid tofﬁf

: o . ;'"Think Metric" and would be valuable to the
) ~.“.l‘°““ 9

. ’ ”fstudents in’ the future. _ , o
'Qmestiom.4;;‘ﬂow effective 1s the unit in helping students to. ‘. Y

I

LAt

‘A\ »

',_?ccmcimsicnii'The unit was effective in helping students to:
”iﬂ(,(jﬁ*-fjfl U abtain. 11 but four of; the behavioral dbjectives.,{,g;i”

.f t“,fmf-'f reach each quective?

ST Ry

:f_“ch”:Cislgf'.. The ‘four behaVioral objectives were »
”?ﬁyjfi'iﬁif‘ Section ‘ J §ehaviora1 Objective

_ ef?fﬁfffi,} 3?Iih.3;' A student should be able to iist o
:j:"fi_':f'. {¥:f5;-J;L;aj . the relationships of the units oﬂn jF;ffiﬁff 1gff;
o ._,,,“ '1;  :" i 1ength to.the metre..." - | :iiil : Co
IR ;;Ixjf"' At the end of this. activity, _ﬂ\_°.»wj;g’f"f;‘“
ﬁﬁ_il;f ;3elf;7i£i student should be able to estimate ' ' ”' '

| ) “'1¥;Lf‘_ 7 the length of a given line segmeLt 5'r?i;i:3e

Lo A etudent given the 1ensth in centi—;fﬂrfx.”'" :
;fffj¢'L,@tnu””;]}c{:yf;:j 1,metres or millimetres should be able .,:_mtgﬂf; E
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Sl ... Sectiom. | Behavioral Objectlve
v . .t . 2

?:' : :';'1.: ' f'.tT;XIV"- ' A student ehould be qble to apply -
o I the dhlta of length in the metricf
.a_ - o -”i!ldi “'_';p_: syetem. _ ':..*w., . ﬁu" AR
A ~;f/R£commendations o ‘--. o ;:;-.'ib' ke N H;zf o ,--f“f'tf
' . From the above etud& the. experlmenter has concluded : f

\ v

that the, unit on 1ength in the metrlc system can be effectlvely

f;:ii' ' taught to grade seven etudente. To anyone who decldee to ; L
' 1nc1ude a unit on length in’ the metrlc eyetem in the grade _"'"
seven mathematlcal program the exPerlmenter would recommend

the -use of the experlmental unlt. ' \_. h} '.; .-rf :,' "Uup

1

Y

In uelng "the experlmental unit, the experlmenter_7 'j. Fif
qould recommend that ..' R S
’ l. -The unit should be taught after the teplc on declmale ;fj
1e completed 80 - that the studente can become more famlllar w1th ;
the place value syetem (1000, 100 10 1, Q 1, O. 01 0. 001). b
J [ . 2. Emphasle ehould not be placed on’ the 1arger metric a
qplts in grade seven but in. grade eight.:'i. -,'K ' e
3 /ﬁhere should be a rev181on of the unit used in the
_ present study. ﬁore practice should be prov1ded in ‘;azp&fwaﬁﬁ
‘}gd.';,_' j- 1. Estimating B NP R
| ' 2. Problem eolv1ng B | R

PApAsY
t e bR Gl I,
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APPENDIX A '{.-j f: PR e

Section l—-UnderstandingL Linear Heasurement

= . . . i

Ob.jective-"“ e . e N | E o
) j Y 4 student should “be able to exp;.ain why a standard un:l.t

RN is necessary or meas%ring length. :

Invest:.gation‘ .

L5 g e T TR A

R Y SN

. P . -
3 WL AP e
PG

RTEETTRS
-~

- T 'v,u-. PN
e
*
1

| Palmt Span l Pace o o
1. 'Measure the w:.dth of ;your desk o nearest palm._ .

palms

S

;é,' ' -Measure the length oi‘ your des 3 to nearest span.-' _ L

Coe B ~.Heasure the length of you.r cle.Tsroom to nearest pace. EERINATA

. paces. N o

Set the class up into f:lve groups and compa.re the results . B

R in. 1 2, and 3 a'bove.. IR ,_; . ) ST N ’ o
.}Group Discues:i.on- . . .
| '. ' Discuss each question below with your group and write 3
".-'the answer in the blank provided. - 1. o SRR
| Did a11 your classmates get the same answer to each

- Aquestion? -'-_ A L , : :

S vlThis sectlon :ls 8. revision or a section from Vorld oi‘ Metric—
e Actim_:,z ‘Boak 'by s B Odegard.. p. 20




"s . B As ar group, what cari yo’u conclude about meaeuring

o

distances ?

o Section 2--—Learning About Lengtha ST S e
Ob,jectivee. S ‘ " E | , ' R
LA etudent should e. eble to 1131: SR r/
-.l. the /unita of length.,.. s " o T ;

‘ 2. -,'the correeponding symbole i‘or the units of. length. - _

. .
e :

: 3. '-the relationshipe of" the unite of length to the metre._
| 4. the bas:l.c unit of. 1ength in the metric ayetem.,_ PERE |
o ;' 5, the units of length which are commonly used
| Un:.te oi‘Length R e S
- v \ Unit | ;,Syz_nbol\,- : Relation to Metre .':-, ‘ .

’~k;l.lometre | km 1000 m | LR
. .' ,'.:'-,.."hectometre hm : 100m

S W Coam o wewis o
. centimetre cm o 001m R
SR, 'minimetre | L mm S reoom L
EE '.l.‘he most common unite or length are the kilometre, EAt
L metre, centimetre and millimetre. The metre :i.e the 'baeic

unlt of 1ength in metric system. S

Section 3--Leamma; A'bout Units of I-ens:th5 ': S T ‘

. _ Cb;iectives--*--'.‘ Y R _ R N
C T At the end of. this activit)" a student

\

1. when g:.ven a metre etick, ehould 'be e.ble to identify-'_\‘-' st )

2Ibid., . 10. SO L
3roid., p-;l_.l‘.', T e e T e

R o
X m»P«ﬁE\‘”m" m-‘» RN



2

3.

L | mm, l

B o N o
. R : 1.7
s . - B X IR

. . . . B N

' ST P 20
Lo - .~

S

dec:.metre, centimetre end millinetre without error. e

(b) Dre.w a li.ne eegment one centimetre long.

('b) Draw a 1ine eegment one decimetre long. :

. (c) _:I\Ioiz."many,j deo:_i.m'etree“'-,‘are t,here,' in fone’, _metre?;i

ahould be able to complete the followmg statements. |
(a)lm:l-.'_ d.m .

(c) 1 m = _ im |

i .
. |‘~<

should be able to draw line segments with length of
cm and 1 dm. co ‘_ S

oo Mater1a15° L L P

metre stlck

Investigatlon' - L LR PN

‘v;.}Iaook at a metre Btick.- It is one metre long. T

N\ o
Find one milla.metre on the metre stick.= .

(a) What is’ the symbol for m:l.ll;l.metre?

(b) Draw a line segment one- milli.metre long.,._-_ f,“

(c) How marv millmetres are there in one metre? -
(a) What 13 the symbol for centimetre? "a.j' x-tfj;j“i't* o

;_ ; St -y P _":‘.. ..\. ~
f

i\ o :
(c) How man;y centimetres/are there in one metre? I Y
(a)/What 13 ‘the symbol for decimetre? ks _'sztiﬁ{ij;f

.\-.. - Lo

o s o0

,Find one. centimetre on the metre stick.' "
Fmd one decimetre on the metre stick. , T
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e 'Sectlon 4--Equ1va1ent Unit Length RIS R L
PR .Ob,jectn.ve. \ Dl

At the endl of this activity, a student with t'he a:l.d of

—

a metre Btick Bhould ‘be a'ble to express one\ unit of length ( mm,

- S "cm, dm) as an equlvalent unit of length (mm, cm, dm)..; E

H

metre st:.ck . .-, ".:\'-'
:D}scussn.on.- . , | * '_ L Lo o
e Using the metre stick, complete each of the follow:.ng
4 4 2 dm.

om’ '

e e "f"l'28 °m’:7 L
. ‘ , “: 40 mmn

E’ %8 BEs

e 13. ',965 nim=

| Section 5--Measum1g Length
A ;..'Ob;jectivea. C R E
TR A s'tudent should be able

b M R ST T T

7 e‘l“"_rg?"x

RTIETS Lm,;» AL Paniy

(Tahs



Discussion,

‘,objecte

\b'

'I~Materials-' _ ‘:‘ ,' _' S T L L
.'-.Investigation. A o I B -

then in millimetree . ‘_

in centimetres and in millimetres withiz{ 1 mm. SN
to discover the relat.ionship 10 mm:: ;l fcm. "’

centimetre ruler

. (l..
¢

Measure each 1ine seg;ment f:Lrst in centimetres and

Y

'",1.;;gif “Uoem b mm

3a &m b m

"'metres .

13 e .
| — x
? .
-.'_ ) v '- . )
.

Compare tl_ze number of centimetres and millimetres in

each of the above measurements._'f-, L

Section 6—-—Draw:.n& Li.ne Seg:nent55

_:\‘,...’

Ob;]ective. . '_ I S
A student ehould 'be a'ble to draw line segments he.v:.ng

the given lengths in millimetres, centimeatres or decimetres

within one mm of the c.orrect measure. l

naterials..';, ;_,:?i""

Investigation. B

D7 )5 e
WA

centimetre nller : L

'.I.‘here are S mm in one cm. S I T

PP
PLET SR



L ef.f' the given lengths..,‘ _'__f-:'.fiij i.'ié:;fi;i
e :“‘3..‘_"“‘",.1(1,111 | ' .'* '

5. <23 mm

L

"”..5?5T15 4cm :.u.'vi":f{'l'“'f”'vjff ”'t".é'lfd

L e T
- .~%‘9;..1%-6~cm:{ A"_{ﬁ':"g:f}f;llf‘ . _;fi;;'_'.'::f'?ﬂ
1011‘““11

RPN
~y

T e L Y N OO Lok AL SRR
x

s
i

_‘J. N

Section 7-—Metric Review—Sections l—6~

S l.. Which one below is a standard unit? .
'»'11*{-;3*f (a) Bpan (b) pace (c) metre (d) palm Jti'lﬁjff:ﬁ'
72, The ‘prefix kilo means = . - Ak

IR (a) 10 .. () 1oo (e 1ooo (d) A

| .i.fjfj, The basic unit of length in the metric system iB :”I
“‘7134; Which one below is not & common unit of’ length? ‘.

| (a) centimetre (b) kilometre (c) millimetre ) o

e 'Fz?‘fliﬁ.ﬁ‘_ (d) hectometre - i _ )
-'jéff:'s.f The symbol for centimetre is “~F;; .';‘f_f'fi', Lo
o L2 — —_— Ll

&,fG, In relation to the metre, millimetre means &' wgffff"“'“:ﬁ
(a)Olm (b)001m (c)OOOlm IR

.,)/4,

i;t?; mm is a. Bymbol for f‘“.i“t'.";w“:'ﬁgf“ff”t'.Véf5°”*

R
TR
A

~8- Uhich segment on the I‘ight repmgents each belo%-..' -
(a) centimetre - 1,,:,. SN PO

3 3
¥ L
! al .
. .
W
. o s
“ " .
L

RS R SRR
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e T e SRS I S, U LS S S AU DRSS S
e ‘N,.".._ . : ' C o P T A-_. C B
.Ié . . I . o o A . . N ~;-‘ o \ '-:
('b) millimetre T -.'2. -_-. e VR S

(c) decmetre __ 3- — '

. 9 In oie metra there are ST .' . '"
s (a) how many centimetres? PRI
(b) hovr-many millimetres? ' LT

(c) how many decimetres?

‘; -':@0‘-' (a)ime min*cb) 1 'm-.-.-

| E;_

111 em=_ e
12 (a) 3 omg | : (B b dA ()63 mme__cen”
el (Q) Gutk dme L em. (e) 602 mms i m o T T N
'*;, 13. s Measure each segment 1n millimetres.;;_.'i’,.; r N "f;. - RN '; e

e

s

xﬁeasuras of‘ , 'j.'_;'\;- Ty
R (a) 4 cm .
i | :"."'(c) 1 4 dm el
o (d) 2 7 °m"5:'..
o ‘.-_(e) 1. 13 dm
(:j)-j; B mf,;f,f‘*f;- T

\..- 3

o

Bect:xon 8--Student Activ.ﬁ_:z

ST



..

*Total
o Outcome. EE

N
5
t .
3 o
. ,
[
P -

.

j. 1
\’ L
) o
5. .
- c
‘

'ﬁfRules.\"

k '
side or on thelrectangle)._‘

. }:‘ 2;;

Procedure°'"'

1. Toss twq dice so they will land
Minimum distance to .d¥op the dice is 10, cm.
_3. Make a small dot on the paper at each of the two closest

corners.‘

L rectangle marked on it._-“

S   ~[31. _ , . . : ' o
Dice are to be- 1ocated inside the rectangle (not outd'g

J01n the dots.

[

\

de thé rectangle.';”

v

*

A, Measure the distance to the nearest millimétre between

the two: dots.", o o e
5. Record the diatance in centimetres.i_kl

"':.'-..",6.

;Péts;_m'fﬂn

EE
.lr:af
U3

cm.

cm.

qm“«

co .

em o

."’

AT

Do this for five tosees and record the total.x,,,

Set up five groups in the class.» In each group, the -“

.

'.smallest total is the winner.

ERAE

‘\-mi

'fnversge.totpl_is'the winner. ' '

Also the sroup with the smallest

aot
-

BT,
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N ,0‘ . N o . i C )
S Sectlon 9—-Estim;t1ng Lengthe7 I 171;,J'_75ﬁ_ S

A Obdectlve \\\f ' . ‘ \ . SR LA - |
e;rf ';'.{. C A the end o this ectivity, a student should be able .ﬁ?ﬂ: e
; o estimate ‘the length bf ‘a glVen 11ne segment in centimetres { *';{Wf(‘l

'..,.Wlthin)ﬁcm._'l ‘ ' e .

";'Mater:.ala - ’ - ) g; o '

" o centimetre ruler . ?:': -:*:  ,:'f 5.}. :

‘":Procedure | o - | | a - |
| t,fl,- Estimate the length of each.line segment in centimetreﬂgi.

" Sad o PR , :
VSR o QY ARG, 33 . ) H T .
D RSy §5 X s Sike 2, B Paf e hia ‘. LR AR} -
o) £ - 3 A S A R A I T DN R o g 2 d oot aesh&EF
<‘WZ§-“ ToorEr e mhen et SRIVUSRN S DTN BXT XA Y i 7o SR

- . . . . - . PR

"ﬂbefore distributlng the. centimbtre ruler.; L C
t2. Measure theulength of each line segment in centimetres T

o
o
e
v
EX
:‘;\;:,
it
Y
it
+

uslng the: centimetre ruler. '._A (f;w { Tk.[. e P
: ' 3. Subtract to flnd out if your estimated length was too *-Te,:t*
.:ﬂtfflong (+) or too ehort ( ). : ' REREGERN

Segments fiej._Z“Estiﬁgted”nrﬂeéeured Dirference .jh~“'f
Lo ~ h. - Inength -

W

-

T

—
—
Sa—
S—

.,|'ﬂf'_r' ] o | ;

”fSectlon 10-—Drawing Line Seggents gg Estimation§ j;! ,fr:]ﬂ”f?t;f'”'~
' Obdectlve' - | ; _- | -r.~ l“":l?i SRR
C ‘ E Bt“déQ{‘Siven a length in centimetree or millimetres
"_ﬁsﬂould be able to: draw line eegments with a straightedge with-
e 10% of the' given length.’"m o - o
Maberiales o oo
- centimetre ruler, atrip oi‘ cardboard _' B S
.ff.7Ib1d., Pl e
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Procedure ‘. ‘ o
: ’;: Ueins the strip of cardboard dr&w line segments that

Jyou estimate having the following lengths. g-' "V,E{_h g'-gjl”r‘j.”‘

NP .? 2. Using the centimetre ruler, meesure to see how accurate

;each of your line segments is..

HTQ,*InvestigatiOn' L .‘f - R o \ ‘['

IR L*;(a)”~ 4\cm' R e
S EmE.
‘ "if(c) 1. 5 cm“fj”{“eff'j\'ffl S
':f*(e) 62ma Lo G
f*';f.;;(AX; _6 cm;]fs:ii::"'”;'nui" S

C

-

.‘,~Section ll-aMaking a. Metric Tape Measure9 :

‘ ~“,0bjeet1ve o ' ;QE L
L [;y At the end of. this activlty, & student should have‘i
.constructed a metric tape and used it to measure off a distance y.

.of 10 m. | S
Matertalar T o

‘¢

g\”f.i} - metre stmck, adding machine tape at least one metre 1ong, ..:'T

'%sharp coloured penclls or ballpoint pens ;. :.f*df~le‘>l\ -

h\fhmummm" hn,'.‘_; 'T'Wn “;"f_;.;fQ.f.; ;;\53.

Le Follow theee stepe to make a metriq tape measure. o :;'t

| (a) Cut. the piece of tape approximately one. metre long.:a .
(b) Mark each of the’ 10 decimetre divisions from 10 to e

"".100‘with one colour._'bj'.':” QHM~ f ,.f'_f.. 4‘.2' " ;-‘, :."' ;Jj;w-

L Imiady b 16l
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O e e
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A
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T
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\r-.. qﬁ !L\‘ R \

. another colour

your tape. ‘

L

a and measux\e the length oi‘ given body parts s.nd various ob;]ects

- 'lolbid. .»p- 17 -_' . '.:."'gi-,'_- S

(c) Mark each decmetre into 10 centimetres using

N

(d) Mark at leaat two centimetrea into 10 millimetres- o

' ueing another colour._-_

(e) I.abel the centi*tré' div_:i‘.éion.a .-,fro.m_'.,l-‘ to lOOon ...

S 2'. Using your metrlc tape measure a distance of 10 metres. T

=1

Section 12--Estimating and Heasuringlo

Ob;jective. | T o Done
A student should be able to estima.te within 10% error !

| using metric wite. T 0 .0 oo
4'Haterials. o e : SRR e

. centimetre ruler, metric tape 8
Complete part 1 i‘irat. ; | 3

‘ 'l Est:l.mate the length of . each j.n contimetree.l -

o

i _". , '1\. .
. . v s



. -'2..-' - neasurethelengthof ea'ch, :Ln centimetres or metres. .
RS | . | Estimated I‘Ieasured '
B . _ f (a) length of your thum'b I' ' '
: '-<b) .length of your deek ‘
(c) width of this page |

N3
s T
¥
M
g
B
Xy
I::; .

B}

1
oL
3

o (d) dlstance ‘&round. your waiet
| o :~:-i._(e..). height of the door | _
L .(i‘)"'length of your arm ,

ER T T A B

TR D K TR Signe s s e
e

—

-
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—
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U Sect1on 13—-Work1ng with Units Of Length _ TN T
. Ob;jectives. A o -

. A student, without the aid of a metre stlck, , G T
i ' ; vt

" 1. shou.ld be able to express one - common m:ut of length o
equivalent to another by using ‘the method 'below. /

Lrds nioele A

e 2. should ‘be abIe to compare unlts of length us:.ng the '; /
's&ﬁhd]: ,)or-.' ' ' e
L "f,'_l'l“lethod | | o T S
C Pbmmple I Example II
L o ‘ 14. cms 140. mm kilometrg 187. cm- 1 8? m
. DI hectometre _
- decametre . - :
Cmetre o el e
LN Tow e a0 cdecdmetre oo v e e e
,"\ o ', e o milldmetre UL e BT T b
1. ‘Locate each unit in the hierarclv. SRR " o
r : 2. :"Count the number of movee from one unit to another. R

'5,:" 'If you move up; move the decimal point in the mtm'ber.'-‘-. L ‘.'-f'-'. o

' Places to the 1ert. ('.l‘o expreee a emall un:l.t of :

T

& T e,
o %ﬂﬂ?ﬁ”%q}w; b 1A
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CAIEN ;
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cooL e T K - PO P
’ r
.
) e : . ,
* : N ' v - .u h e N - - ‘ - .
. “ . A . . - PR . . t . B ; e

o - ’ § g ) N LI t .
. l- i, o

‘ J./ength a8 a 1arge unit of leng’ch,d you will receive i‘ewer large
o unite.) E T NN |
| , 4 If 7011 méve down, move the decimal point in the number §
";‘that many places to the right. ('l‘o express a large u.nit of | :" B s
'.Ildnsth &B ‘a small unit Of length, you will receive mor'e emall o

- "Sect:.on 13-- Work:.ng with Units of I.ex_agthn".'_ o G K '
l.' Complete each of the following L ' R '

- ‘_(a) 48 mm:- _ : '°’-n’.’. —_ m_" S ‘f,:..'j"j'< '

"’,.'-_-'.}1'-'.;__&j(e) 4dm-"'f. ems - m

R .;f'(-r)--i’, 2 me L ems o T e
2. Complete each of the following 'by placing the correct S

BWbOI ( ) 01‘\ '- in the blank - "f' \ S _", "., "- ‘ ,'.' .'Z'f S
:E" (b>‘, 1 m': 50, cmf; T et

' | (c) 62 cm ___ 602 mm :
: | (d) 2 1 em _ .21 dm 'f '
(e) 38 . m .58 kn
(f) .78';_ﬂmm_.f. - " ,'~

P |

Tt SRR R e

Nkt cana T
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_Sectlon 14--Using the Metric System B }
Ob;jective. A T /
_ A Btudent ahould be a’ble to apply the units oi‘ length
| in- the metric system. . , ‘ . . o . _
: 1. What is +the. most sultable u.nit o:t‘ length to use when LY {:
__ rei‘erring to each of the i‘ollowing? o
_ R - {a) your height L : ) L :
L / -'T('b) distance 'between two cities ¥ __ : L “ o . i
" "(c) thiclmess oi‘ your ruler . - B | -
""l»‘(d) length oi‘ school ST R L T

B Ty NG,
PR ON SR 27 TET R

i Teo A b . e
TN re Lemt ThYE T LT T AR
VI L e 723 ER % 3%)
. a : R . g .
PRI ;

E 2. If you can walk 6 km. m one hour, how far ca.n you walk L Y/ -
in 7. hours? N B I c SRS
: ' 3 An a1rp1ane\ is at a height of 2500 m. Tt descends at a o '
-'rate of 100 m’ per minute.' How many mz.nutes will i't: take the AR

i
3
'r -
-
\
. al
- " g
. ('[:-.
h 72
¥
s
%
T

."-'_airplane to. reach the runwaw? o ,
l}." - Joyce wan't:s to make two pairs of curtains Each curtain -

: ¢_is to be 130 cm long when finished. For the heading and the hem : ,

,on each curtam)h .she plans to allow 28 cm. |

,' ; _' (a) How many metres of material does she need?

‘ (b) JI‘he mater:!.al can be bought only by the metre and
3 .hali‘ metres What. leng'bh ahould she order? _ SR o

(c) Find the cost of the material at 35 OO p‘er metre andv-' -

"._',83 OOper half metre? t.— L .' B | '
s ,5'. Check which is ‘the better buy . R e
" "(a) 150 cm of terry cloth for §6.00 1 e
(b) l'm of terry cloth for 84 50 BT

,.&‘




\ g "G.. Rain had fallen for 15 houre.f John went to hie rain |
& gauge a.nd measured a total of 45 mm of rainwater. \vlhat was the :
' '~average rate of rainfall per hour? ' o
o 7 If a garden is 15 m by 20 m

(a) What is perimeter of the garden?

(b) If poste are placed m the ground every 5 m, how
' many posts will be‘*ueed? K ; o L e R ;
| (c) If E: poet cost 82 08 what is the total cost for

- L DR PR A DY S Y
A . JRIRN - o oL .. e,

£y

- the poste? . ‘.- S T N

/. Lo .['

(d) A wire fence is to be. placed around the//garden at

e
[hs

T

7'y

a’ cost oi‘ 39 10 per meter. , What is the cost or w:Lre fence? |
(e) wnat is the total cost for posts and’ wire rence? "

e -?fSection 15--Metric Review-Sections 14' e

D |
. . -

Do not g::.ve out the . cent etre ruler until the est:.mated
' -'.parta are i‘in:lshed. 2 -

TRLEN S e T L

: l'1. Eet:unate the length of the gi‘\ren line Begments allow:l.ng
Segmente ' Eetimated . I‘Ieasured ln)ifi‘erenc,e_' R AR
S - Lensth . Lemgth - . oot

s .2;; (a) Draw 1ine segments with { strip of cardboard wi‘bhin

~ 10% error.’ :

(b) Using the centimetre ruler, measure each line. P

'segment .

Le h L EECCE Heas'u.red '

0-2 T e

Ko S 2

W""
:‘.T}de\.rm éim\\'r.x T

Y uE e Ty e
LN ARERGIA TS, L



} (a) Estimate the length of each in centimetres or metres
withinlO%error.~_ , ' '
(b) Measure the length o.f each. A el

| 'Eaﬁgaxh@@@a

RS

dn.stance around your wrist BRI AT

- =',length oi‘ your root

- e e i T e e L P P
P . - N 5. LY - PR i 3o -
e =g 4, 1 n IRl akertis A 7 A o Slod 5 ¥ .t
WRYoae v e v PR W LA, - L S TN T . > A
" - : . ) - . : - - v
-
-

) o 'hei;ght o:t‘ the d:oor 'f BRI .\
5 ' S "width oi‘ corridor ;‘ | E __.._.
% - ' '4 COmplete each or the following .
. " (a)- 300 mm= Lem I
B - )f,f_."(b) 2.4 dm- __“‘m R
_l_'."(c) 83 1mrn-=-—-—m NS ' B2
(d) 14 cm-..__ mo S

."'-:“,.5’.‘:- ,-:IPlace ‘bhe cor:;ect sym'bol< , > or - in the 'blank. o

.;|

I '*-'._'1:';5--(c) Bélem . B6lmm N LTEL
'. e 6. Wbt i the 'moat suitable unit of 1@@@‘; to use when "

referring to e'ach o:r the following?
(a) width o:t your book .

oy Length of root‘ball ﬁ.eld
3"1:' '7., Find the total 1ength oi‘ two sticks 1n matres when each
s stick bas & 1ength of 14 dm and- 178 cm.,.

',It_u".'-—-‘w-——,-—-‘” _' T ot o
3 i SR “;)_,‘éf AR h\p‘&.c’%?ﬁ"’mp?,\gﬁw Tasa "

| ;‘-(f) 61 cm-~‘-~- ¥ dm EER e

- (@) g8 mosazEIm SR
L m SO em ey e T e

tay, Tt e



KA TR , NENTE -
P AP . RN -t
- : PN S K
- - + A ———_ TR - - - -
[ .
v - -
' '
B Al

- 8. Ii’ you can walk 3 km in one hour, how many metres can '
you walk :I.n 4 hours? -’-. ST ", o S

9, Check which is the 'better 'buy.
(a) 0. 47 lm of pavement coating 81700 OO

(b) 47000 cm of pavement costing 31700 oo -
B S"é_c'ﬂ;'i.on '.16-'-Het'rih'crc'>asyo;*d. -PuZzlela.: T : 5
o L
*Si i
81 S
B e
oL
'S R
i{)
v.!- N
dr a symbol. ‘, ,
7 _ :'Z_L. Basic unit of 1ength l.l Un:l.t for 0 001 m
o . 5'.'-'3. One—hu.ndredth of a metre 2 Symbol for 1000 metres
T ﬁ{,s; Unit for 1ooo metrea Prei‘ix meani:ng 0. 01 S
._‘.8_.:. Un:i.t i‘or 0 01 m Symbol for 0. 001 mo o
L Prer:l.x meaning lOO
Pre:rix meaning 0.1

Ay \_H
x-ﬁ‘ e x*)‘\:-z



ko | con,ect this part Dbefore givin.g out PAR'D B.” Do'mot use
%{ S centlmetre mler ‘for thia part ‘ SECER T

-

‘ Explain why a standard unit is necessary for measuring _
' '..length. I . B ', o0 .' : " I ‘ , '- : K -'..
. S
' 2 Place egch of the following units of length :Ln order o '

"-"f,from smallest to largest'. . Metre, decametre, kilometre, milli—.

R R R

- metre hectometre, dec:unetre, centmet;re -::.: / _. : -

-

S <8)____.,_.._... S o '
,,M/,’—“B - The sym'bol for kilometra is — T
,. ,4. In relation to the metra, millimetre means ____»_. : .
5. ‘.l'he 'basic unit of" length :Ln the metric aystem ia :‘ . \ .'
: o 6 Underline ;he unit - of length belov. which :l.s not '
commonly used in the metric system._ O e
'- millimetre, kllometre, hectometre, centimetre

EERORY v

: 17;. Which 1ength on theé - ruler A, Bor ¢ represents a d°°1m°tr°?

et dgial : s LY TS TN R |

;L _,.-.9; I ciis mm PR -':'.;_ - ;._._;,;__,

L 10. Estimate th,e length of the line segment to the nearest =

OIS

centimetre. i - qin". _ AR I
\ T e HORy 1@@2'8@@@#;:,"--'.-:'J"‘"'-’""-'“'-"' b




recew

{f{ 20. If the cost of material 1e se.oo par metre, the 00“ °f

SR 7 T ".Oﬂ!.

L -;22.: Which iB the better buy for the aame type of rOpe?
( ) 2 m o.f rope for 816 00 A

11 Using a straight edge, draw a line segment that you

estimate ds° havins a length of 2& mm. e S ':T .

2

12.. Est:.mate the 1ength of the qhalkboard to the nearest

metre.: . ,,.' . ':,-'.- . l -_ ‘. ' -'- R .. - -‘ ,' ‘

14.500 cmn .‘ - -'~'i'n'|‘_ R

.'Place the correct sym‘b01< >or = in the blanka below. o

D6 gea sgmm

17.- 741 m ','7 41 km

19 ‘2 handl span :m a‘bout 15 1on8. _:

v

.t
.

21 If a car :Ls driven at an average speed of 30 km per

v

hour, how far can it travel :Ln 4 houre?

(b) 250 cm of rOpe for 816 90 ‘ RS

\\{o'-glii- PRI vt

v T

' ...Oomplete each oi‘ the follow:.ng o L




ruler is required* ror thn.s part;
Draw a line ‘segnpnt having a length oi' one centimetre.

the line segment below in cent

t

Py

£ih



. 7T Y. STUDENT QUESTIONNAIHE - .- )

Uo7 Names'

. an GlaBs e - - "

o el In the space ;provided write your name’ and class. '.l‘his .
.' h e o is not a test a.nd w:.li not. be used :I.n any wax t°« produce a
[ grade i‘or you. . The itema on this instrument are; statements
S about mathematica. For each item aelect a. response which best |

oo deacrlbes your impression of the statement and place 3'°“I' respg'nse

o :mwthe apace provided at the 1ei‘t.. ‘I'he response choicea are:;-"-‘.,\\',"

PR

.:‘»l . . - T

Dorn I T e e -'.:'A - strongly a.gree L

e T 7B mlagTee , PR

el i e G %~ no  opinion e __v..: LETREE
e et e T D ,d agree - co LT
I ST e - - Bo- ngly disagree B TR S P

__ .'~1. I ha.ve noth:.ng but contempt for mathematics. .
R ,-.2. I regard mathematics a8 a lasting tribute to man 8. --.-;f-'”:"_'.";- .

RS i '3. 1 feel under great atra.in :u; 8 mathematics cla&s N o
" SN ‘4. fﬂathemat:.cs makes ‘me. i‘eel aB tho I'm lo'st ﬁ a R "- ' (
| : ':'.'Jlmsle. w o - FURUIE : ’ o '6
. ".':"5.' | -l_HathematicB makes me feel uncomrortable. ~
.' :6."‘ ¥ Hathematics is mainly pencil pushj_ng : :_.',,:‘_:.l, R
) 7. J The —\rer.y existance of hnmanity depends on mathematics. o
.8;._.-.Hathematica mev be compacred to a. great tree, ever '

I 0.

putt:l.ng forth new 'branches. ' ."-' _:_..._-:

TR TE SR Chct SF Rt




'r9.~'Hathematics is a subject which.I have endoyed studying

in school. , o h ' g - o

4

'1O;T I feel mathematics is the greatest means for 1ncreasing
o - h world's knowledge. S ;'{ g
e 't_;:;,lle Mathematics is stimulating.to me. ' S

f; i__;;_lzzf WOrking with varlous mathematical topics is fun. g
| 15; ZI see nothing wrong with- learning a variety of

mathematical topics. - T _ a\

"14;'_1 feel mathematlcs makes othbr subjects easier to

A . . '

S T " .
R S Xk S

understand SV ."5'\ L ;'.‘ T

15.. Mathematics fascinates me.

'16.0 My general attltude towards mathematics is favorable.

[y

i

v

v - .
\ - - . . K
‘ - N ° *
‘. R ! i
A
EN ! .
. . . v
’

© Ve



4 R CRPPENDIE D i - - Lo
e : *fiEACHER'QdESTIONNAIRE' o
Y ' .

In Beneral, I. feel that the material is. written?forﬁ~t"

v

o “}ﬂ, L (a) the ebove average student

ity S =

A=EDT.
gl g
L]

.(b) the average Btudent '. ﬂ:?'

ATvaz
AR

(c) the below average student

Y e

b :?; s L (d) all of the above Btudents Jf‘:'iiﬁw
1%ﬂ . a?'wnin grade seven in the Bchool. ;'* y -:‘“,{ ff:,-;, .
booo oo T 12;h‘compared with other mathemetical topics I have tanght,

Eor 7 this matérial 450 v

%?__'-ﬁ f"in},,'i"t' _ (a) easier to. read and understand e ;:-féff-;iigf

SAMT T
-

(b) at about the eame level

.
oen?

e (c) harder to. read and underatand : -Tj‘xi”

-\‘[i-.57 °°mP3f9d With Other mathemeticel topics in. the prescribed,_-sb'
: textbook, I enJoyed teaching the experimental unit.f"_;T;* -

SRR, . (a) less than T
(b) as well as. .:~-5:{f'

. (o) better than T e AR T e

ERE Ga) would atronsly recommend o S A

R Y

(b) would recommend f ) SR

0

: : (c) am indifferent o . T T{;{T
. L “f,'_“_ (d) would not recommend | F_Tff-y; ; ):"ﬁ
i .,‘”mfg'ij'?i‘f"ithie materiel to other metric teachers. J | .

) - . N . '-“.'- - o '-. L . . L.




s
PRoATIER A oy

A
B

" 6.
o -becauae you had dii‘ficulty understanding the materials

»’

| '.n".i' (g)-aeldom '

;:75?’
'hbﬁ*mch time was required to prepare the lessona?. -

' o ,the students in the. future?

. 'yourself?

.. (b) sometines. ST [

. )
———

——

When you rirst began to teach thfs material did you -

,vfeel you would nave trouble with the activity approach? "‘-’, \ : '

K

(a) der:lnitely
(b) somewhat L o L

.’

'How orten d’id you have to consult with other teachers

(a). o;‘*&en '

- .(Fi)”:never | '_'-",._

CGmpal_'ed w:l'bh other new topics that you have taught,
» (a:)'.,lesa time A | |
.,_:(b).dbout the same .f, ”i{f'.ui:’ “x\1;._‘;,, .

N '.' b l.. .'.‘l ,
(c) more time :

(d) considerably more - -

o

""Do you feel that the materiala will hmre any value for

(a) not at all

(b) m&v’be
(c) yea, definitely

' . .

. " . E . .

a. . ) . K

L A « :
0 . : HN

sl . LR
“’ cL Lo : o
N Vi T

.‘w-.

SRR Sy e i
BRSNS T i e,

R




el PRI
S S K

N L
st

,
"y

e
S
N v

4 . "..:,;‘.'..

o qa.

,
IR I
o S
. S
. o .
..“_. : . .
g
iy
S ,
/' w
1] ‘s, :

B LT AR

L

ws ot
iy . v

!
H

fThe obJectives were made clear,..{;f:] B R

..—

vo_(e)n

""JHow would you rate the unit? ,ﬁi[&;5?"?ﬁjw-iff‘*iﬁf%j'*if} i

st

Additional remsrks:

[R . . .
v DA - . v
. . B . ‘

(a) always | ',’ _ ff'f'ff'L'p~“'};“”f BRI
@ otben
.(é)‘é068t1ﬁ65i3;:.*:?'1;,ij;:€ '};} £:in o S

(e) never

'r'The activities helped you to begin to'“Think Hetric.

. ":(a)-strongly agree N | g .
. () agree ;f:f'x":\aj"luf'f\.';*’f?fﬁ?-;s‘kﬁ;if

(ay
' .'(e‘)

dieagree

(a) excellent T;“'_; fzf;:,zs.:ﬁ:f:?-vaf% ;i'e~ng€?:ﬁ“'ﬁh&
@ygoodr e T e
() gate U

———
— ¢ . T

(d) poor ;;l' ';j?i-f"uﬁ7fff:- :,’3’Vgﬁti-53l~i,3"‘..
do you consider were/zhﬁ positive aspects of thiS'.“giﬁs"

:
——

"c'.'* I' .'

unit?

Vhat aspects of this unit were poorly done?

[N . \
o AL - ~
'\'._. " .. 5 el W.‘
1 . : . T
2 e g
“ ) N .‘ ; r
ol N -




APPENDIXIE B

BEEAVIORAL OBJECTIVES AND COBRESPONDING TEST ITEHS

: | Section L Behavioral Obdective fﬁ*ﬁ_g | Test Item |

o I A stud.ent should. be a'ble :.-1,.- mcplain why a Btanda:nd

R N .to e@lain why a’ standard o unit -is necessary for mea- " - -
..u.nit is ‘necessary for _ . suring length. - R

VR | measurj_ng 19118th. : . ., ; | o

o IT: A student Bhould be a‘ble“ 1. Place each of the foll.._'..’ ':

e _ :.‘to 1ist . _' L _' o ow:Lng units. of length in .
%;T. e 1. the units of 1ength.ﬁl'; order from smallest to - |
L el ) 2. the corresponding '-'largest. metre, decametre,"' '
. symbiqls for the unita oi‘. : kilometre, millimetre, o |
_ length. o B _"heciiometre, decimetre, :_'
":5.-\the relationships of ~ centimetre. . RO
the units o.f 1ength to the ..2'; . The s'yl_n‘bol for 'L'kilqm;j:r'é-
‘ 'metre.. S .' : '__"i's.'___'_;_..: B P ‘
'1v~'f'4. the basic unit of :i: 3, In relation to the metre,..
L llength in the metric - .- millimetre means ____~_.' e
| system. o B 34 The bas:lc unit of length a
5 ' tHe. units of 1ength o .'in the metric system is = e :
| "\_ﬂhich_ar_e comn;only uaed.'_' s, ,._Undezjlin_e._. the unit of

\ g ' length below. Whi-éh is not

' pommonly used in the metric L
' RS ’:faystem._ millime%re, kilo- .3‘;;‘f
SO o m_e.tre,thctogptre, céntimetie . .

e v — "y o

kf“?‘i’.&...m‘ .?nr_‘.‘ n

T I -



Section Behavioral Ob;jective '-,-: Teat Item - \ '
' III .- At the end of thie activ— 1.0 Which length on. the ruler
| ity, a student | o A B or C represents a deci- :
1. when siven ametre.:-" ;metre? e SR
' stick, should De able to 'nf"'.'kgi S -JI,' N
-- :._.identify-a decimetre, }‘ - 2. ‘1 M= ____mm : . o /

centimetra and ‘millimetre ..3 Usa.ng a’ centimetre mler,.‘, SR,
' .without error.v - draw a line segment hav:l.ng a
Ry N _ | 2. should be able to lengtn of one. centimetre, o
~ - ~ : . complete the rollowing T | . L
: . o '.",atatements S o N | / -

.o L v . LI p
ecm T LI
. N . ‘ . o _\'

3. should be- able to - o
| draw 1ine segments w:.th '
.:.t' lengthe ‘of lmm, Icm, ;"

P o
BT A et

"andldm. e o

C T as the ‘end of thlB activ- "1, Using a. centim;tre ruler,f”;“
. : ' ’ _':_':-ity, a. student with the : 60\mm- —_em. -
‘ ".Ii"'l"".vaid of a metre stick . ' '
SR . should be able to express

Tone unit_of_length ( o, -

~ cm, dm) as an equivalent _ '

vunit of length (mm, cm,dm) - '

i Lo
L‘ R R @

?.'I, \ i . o




o Section " Behavioral Ob;)ective '~ '_ i Test Item _
V . A. student should be able "', | Us:Lng a centimetre ruler, | |
k 1._ to . measure the lengths ,'measure the length of the line h
| i-of given line segments and segment below.in nillimetres._ |
-_ob;jects in centimetres’ and _ mm . ST

in'millimetres within 1mm. =~ - oo
. line se'gment i

STl 2. . to discover the re—‘,‘ S .
. | lationship 10 mm = 1 cm. - Using a centimetre ruler,

_measure the length of the line
_se‘gm_‘en_t below in.centimetres'. h

L} ———

. line ‘segment .

ie
~
33 ]
1

x
’
"
.t
BN &
LA
. &
. &
rn>
R
. 'y
“
-3
A
i
&
]
o
AR
bR
. \,
C
L
w
. A -
&
I3
L ogee
.
RPN
Ty,
g
©
$
"5‘
¥

S 3. lcm-_'_'_'.‘.m-m--' . '
VI ' .:."‘A'stm’ient should be 'e'.'b.le' SRS Us:!.ng a centimetre ruler,\'."" -
‘. - to dray l:l.ne eegments draw a line segment having BN
having the given lengths : 'the given 1ength - L
' in. millimetres, centi—_ o _(a) 34 mm.

‘.: 'hétieé er decimetr'es ' : ~_ .:(I‘:) 5:7' cm '-"'r :

' "within one. “mm of the C a ey

L . correct measure. o o L
T VII '_ ' _No ob;jective = o ‘ 'i,~.'l§c—,testj .it‘em:

V?[_II No ob:jective _. - No test"it‘em.' Sk

rf'c‘ﬁh.mt;\.‘"'*‘fj S SRS

v cohi

. i ey At N
A T R T LPRE
Y .\.’\"q‘,t\_‘ll‘al NI



"'&ble to eatimate the . » |
';length of a: given line 1"
 “4segment,in centimetreq.'
_.withih %'cmb' - _-
'J-A student glven the
B L  length in centlmetres or-
;é'.lt o o - '2millimetres should be_.~“'

iz - O . o Coe
c . . . &ble to draw line seg-

Lo, 0" ments with a straight-’

v

“:glven 1ength. .

. .._'!{’“\s,—‘- PR

i 'f“iiig f ¢At the end of thls act:v-~.
- T e it-y,,a stmdent should

o tape and used 1t.to.mea--

B A et

5: sure off & distance of
Lo 1‘10 m. o J,', -_‘
S XIT A student'éhouid- ‘e A'ole'
'  to estimate within 10%
”:f'error and‘meaaure the.-

" length or.given.body.,..

-ba;tsiand farioﬁqﬁébdecfs ;:f"

QZV‘;fuéihgfhapric ﬁnits;: 

Seqﬁion_'i;Behayiofaljcbjegtive‘ .{.
. IX_ . A% the end of this activ-'..
—_ity; distudent §hoﬁ1d”5e“ '

' No -test item -

Test Item L

1. Est:i.mate the length of
-ethe line segment to the |

nearest centimewre..- . cm

1ine-segment.

]

;. Using a straightedge,a,

','draw a 1ine segment that you
‘;eatimate a8 having a length

Y

v i

@;J;_“t.T |.f'-~.g‘fgedge wifhin'lo% of the Tﬂ?ﬁiﬁ:-* B

.......

have conatructed a metric e

" '1.» Estimate the 1ength of

the chalkboard to the near--
L

est metre.-

_,,_‘..
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LY

PAy .

Lo

oy
v

Sy .
LTSt DA

o
PN Y

Sectlon '

' 'a"\'..eyatem.

| ~'I 'Of a metre etick, L
1 Bhould be eble to- ex_:_ -

 Behavioral ob;jéctix}e"

A student, without the aid}"
ge _~__.-'following

' 'press one common unit of
. ' length equivalent to

| '-another unit. ". |
2. should be able o
- compare units of length .
using the Symlboll ,(,)-or -

A student should be able P
R "to app]y the units of '
.~length in the metric

| L '.' .'1' o

R R

......
vy .

PR ] . » . .
S - *y " D .
.ﬁ.\ﬂ..

. ‘belcw

. Test Item
":].. Complete each oi‘ the

Ll ’ ‘. ( ) . . -
& ".(b), 500 cn . ', m
' '(0)49 km . m

7mm- cm .

':_ L 2. ~P1ace the correct Bym-'
"'bol< ,> or - in the blanks

9 ll- mm
.7.41 Im |

(a) 94 cm - B
(b) PHL m.

: 1".'.' Complete each of the fO].l-_' -
) 'owing uB:Lng an appropriate D
| -_-unit of length R B

' room is a‘bout 10 -

long. ‘ _
(b) A hand span is. about

15 long.

2. Ii‘ the oost of materiel i{

: 36 OO per metre, the coet of

. _50 cm is ___ . . |
8 3. 1 a cer ie driven e.t an _ -

. Y
' .

(a) the length oi‘ the class-;'l

. "averege speed of 30 ]m per hour, -

how f.‘ar can it travel in l-l- hou.rs?-" :



 Behavioral Objective S
L t.:. Vhich is the better buy .
for the Bame type:of rope? i [
x of Tope fori .
250 ‘om0t rope for | - 1.7

ENCASAR
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CAPPENDIXF

QUIZZES . Yoo

. . Quiz R o
Explain wbw a standard unlt is necessary for mea—_’_‘.. i

suring length.

‘oentingtre’. ©
'ﬂkllometre e h

".'Draw a 1ine segment ‘of one centimetre. . T
'Draw a lme segment of one decimetre. 2

-.-'Identiry one millimetre on 8 metre etick. ‘
'__'Yes . No " ' .

Unit. L ;.._,Sy'm‘bol ‘_-R‘elation to M"e.tjre‘ "

Whieh one below ie not a common unit of length?
(a) centimetre (b) metre (c) decametre (d) millimetre .
-"‘I'he bas:l.c unit of 1ength :ln the metric eyetem ie o .",

LY

One metre = ___ millimetres.

'One metre = B centimetree.

,Idemtify' one 'decime‘tm' on a met‘re ‘stick. SEEAUNA R
~Yes No R LT

‘

. -Identify oné centimetre on & metre stick. = i, 'l "
B RN | -




. III ' Questiona 5, 6 end 7 are to be completed when the " -.;\;-‘7
.,__ " : Btud/nt :ls retumins the quiz to the teacher. L

e '3. - 6 om =

e
s

1

6.

30 cm

280 mm '

.Bdm
lll-ch

..l'."?»',_,: | .,"7.

Ce Fems st T
1-.' Heaeure eaqh in, centimetres and millimetres. ; 5.' S

"

_0.»." NS P . P . - -

1 .

g '_" VI Usins a centimetre ruler, dr&w 1ine segmenta having
R the given 1ensths. I T TR PP HRTER o o

e
rd

B s S

ll'_: .. ..-__ . ':. - oL t ) -I'I.""' ..‘::\.l'.‘ ] :
N P 4 o em L _

TR 119m$f
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